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NMPEATOBOP

Ko je MunytmH MunaHkosuh, wra je
OTKPMO, MO YeMy je Heros A0MNPUHOC Hay-
LM TaKO BENMK, YUME Ce HeroBo Ae/10 Onu-
pe 3abopaBy M 3aWITO Ce, KaKO Bpeme npo-
Nla3n, O Hemy CBe BULLE roBopun?

Mako no obpaszoBaky rpaheBUHCKM MH-
erbep, N0 3aHMMakby YHUBEP3UTETCKU npode-
cop Hebecke mexaHunke, MunytmH MunaHkosuh
je Beoma ycnewHo paano u CTBapao y pasnu-
YATUM HAYYHUM OUCLMNAMHAMA U obnacTuma.
[paheBMHCKa MexaHWMKa W rpaheBMHAPCTBO,
aCTPOHOMCKA Teopuja O KNMMATCKUM NMPOMEHa-
Mma, pepopma KaneHgapa, HayyHO nonynapHa
Zena v nctopuja NpUpPoaHMX Hayka cy obnactuy
Kojuma ce oacnmkaeajy MunaHkosuheBe Hayu-
HEe MUCAMN.

PREFACE

Who is Milutin Milankovi¢, what did
he discover, why is his contribution to sci-
ence so great, how does his work resists
being forgotten and why, as time goes by,
is he being talked about more and more?

Although a civil engineer by education, a uni-
versity professor of celestial mechanics by profession,
Milutin Milankovi¢ had very successfully worked and
created within various scientific disciplines and fields.
Construction mechanics and civil engineering, astro-
nomical theory about climate change, calendar re-
form, popular science works and the history of natu-
ral sciences are areas in which Milankovié¢’s scientific
thoughts are reflected.




CBeTCKOj Hayuu nogapuo je Teopujy o
KMMaTCKMM MNpomMeHamMa, Kojom je objacHuo
MUCTEPUjY NnepeHnx Aoba, HajnpeumnsHujn Ka-
NeHaap 3a meper-e BpemMeHa, TeXHUKY apMu-
paHor 6eToHa, bpojHe naTeHTe U rpaheBUHCKe
0bjeKTe, a CPrCKoj NUTEPaATYPU ANBHA KHbUKEB-
Ha Aena Kojum je yntaoue NpoBeO KPO3 BaCKO-
HY 1 BEKOBE M KPO3 LLAPCTBO HayKa.

BMCOKO je MO3MUMOHMPAH Ha CMUCKY
YyyBEeHUX Hay4yHWKa cseTa. HACA ra je y Khu-
3u ,Ha pameHuma ausosa” (On the Shoulders
of Giants, 2002) yk/byunna mehy 15 Hajsehux
yMOBa CBUX BpeMeHa Koju cy ce 6aBmam npo-
y4yaBambem nnaHete 3emsbe. Hberoso Kanutan-
HO aeno ,KaHOH ocyH4YaBama 3em/be U HEerosa
npumeHa Ha npobnem negeHux goba” cepcra-
HO je mehy Haj3HavajHWja Hay4yHa Aena ABaje-
cetor Beka. bemy y yacT, Kpatepmma Ha Meceuy
n Mapcy aato je beroso nme a EBponcka yHuja
32 reoHayke CmaTpa ra ouem MoAepHe Kau-
MaTo/si0rje n gogesbyje megasby Ca HEroBmm
MMEHOM 3a BPXYHCKE AOMETe Yy MNpoyyaBakby
NPOMEHA Kanme.

Hberos Hay4Hu pag y obnactn KaMmart-
CKMX MPOMEHa U Meperba BpeMeHa (KaneHaap-
CKOT NUTama), ann u Busnje y rpahesmHapcTay
nobujajy Ha BpPeaHOCTM U aKTyeNHOCTM Kao
Hay4yHO Hacsnehe o4 3Hayaja He camo 3a CPMCKY
HayKy Beh 1 3a CBETCKy UMBUAN3ALMN]Y.

To je 6o nosoa ga Mysej Hayke u
TexHuKe beorpag wn YppyxKewe MunytuH
MwunaHkosuh, y3 noapwKy MwuHUCTapcBa
KynType, npupeae wusgarbe oBe nyb6auka-
unje M opraHusyjy penpeseHTaTUBHY M3N0XK-
6y Muaymux MunaHkosuh — 100 200uHa 00
pecgopme JynujaHckoz KaneHOApPd, Kao LEH-
TpanHu gorahaj obenexasama jybuneja Cto ro-
AWHA HOBOjy/NINjaHCKOr KaneHgapa MwunyTuHa
MwnaHkosuha.

Mpupehusarbem ose nybnavkaumje u
opraHusoBatbem u3n10Kbe Ouhe npuKasaHa
KUBOTHa npuya MwunytuHa MunaHkosuha op,
poaHor [asba, WwKonosara y Ocnjeky u beuy,
rpaheBuHCKe aKTMBHOCTU y beuy, Cpbuju m
Jyrocnasuju, Hay4yHor u npodecopckor paga
Ha YHuBep3uTeTy n CpncKoj akagemmju Hayka
N YMETHOCTW, y3 enu3oay paga Ha pedpopmu
JynnjaHckor KaneHpapa, Ao 6orate npenucke
C NO3HATMM CBETCKMM Hay4YHMUMMa Tora goba.
MwunaHkoBuheBe npuye , M3 LApPCTBA Hayke”,
Ca XMBOMUCHMM W MOETCKMM [OYapaBatbem
YKMBOTA BPXYHCKMX CTBapa/siaLa o4roBOPHUX 3a
K/by4He KOpaKe Koju Cy A0BEeNU Hawy LUBUIN-
3aUMjy Ha MecTo rae je OHa daHac, Takohe cy
npuKasaHe.

Yutas H6oratn }KMBOT HAayYHMKa, aKaje-
MWK M NUCLA AOKYMEHT je O HEMep/bUBOj Jby-
6aBu 3a BnacTuTe KopeHe U oTalbuHy. bupao
j€ UCK/bYUYMBO ,,0KpU/bE CBOra Hapoaa” 3a Hayu-
HO-UCTPAXKMBAYKM pag,. JIaTUHCKa ceHTeHua Ibi
cor meum, ibi patria mea — Moje cpue je mamo
20e je Moja omaybuHa, jeaHa je og, HajoUTHNjUX
oApeAHNLA HeroBor X1BoTaA.

Hapamo ce ga he nybankaumja u U3nox-
6a 3Ha4yajHO AONPUHETM O3 Ce CPMCKU Hapoaa
6ap AeNMMUYHO O4YKM CBOM BE/IMKAHY U Aa ce
ynora u ageno MunaHkosmha nocTasm Ha MecTo
KOje My Npunaga y CBETCKOj U CPMNCKOj HayLW.

To the science scene of the world, he
had presented a theory of climate change, with
which he explained the mystery of the ice ages;
the most precise calendar for measuring time;
reinforced concrete technique; numerous pat-
ents and construction objects, and to Serbian
literature he gave wonderful literary works with
which he took readers through the universe,
and through the ages, and through the realm
of science.

He is highly positioned on the list of
famous scientists of the world. NASA includ-
ed him in the book On the Shoulders of Giants
(2002) among the 15 greatest minds of all time
who studied the planet Earth. His capital work
“The Canon Of Insolation Of The Earth And
Its Application To The Problem Of Ice Ages” is
ranked among the most significant scientific
works of the twentieth century. In his honour,
craters onthe Moon and Mars were named after
him, and the European Union for Geosciences
considers him the father of modern climatology
and awards a medal with his name on it for out-
standing achievements in the study of climate
change.

His scientific work in the field of climate
change and time measurement (calendar is-
sue), as well as visions in construction, gain val-
ue and actuality as a scientific heritage of im-
portance not only for Serbian science but also
for the whole civilization.

That is why Belgrade Museum of
Science and Technology with The Milutin
Milankovi¢ Association, and with the support
of the Ministry of Culture, prepared the edition
of this publication and organized a representa-
tive exhibition “Milutin Milankovi¢ — 100 Years
Since The Reform Of The Julian Calendar”, as a
central event marking the centenary of Milutin
Milankovi¢’s new Julian calendar.

By preparing this publication and orga-
nizing the exhibition, the life story of Milutin
Milankovi¢ will be presented, from his native
Dalj; his schooling in Osijek and Vienna; his
construction activities in Vienna, Serbia and
Yugoslavia; his scientific and professorial work
at the University and the Serbian Academy of
Sciences and Arts, along with an episode of his
work on the reform of the Julian calendar to the
large correspondence with famous world scien-
tists of that era. Milankovié’s stories “From The
Realm Of Science”, with a vivid and poetic de-
piction of the lives of top creators responsible
for the key steps that brought our civilization to
the place where it is today, are also presented.

His entire fulfilled life of a scientist, ac-
ademician and writer is a document of immea-
surable love for one’s roots and homeland. He
exclusively chose “the auspices of his people”
for scientific and research work. The Latin sen-
tence Ibi cor meum, ibi patria mea — My heart
is where my fatherland is, is one of the most
important determinants of his life.

We hope that the publication and the
exhibition will significantly contribute to the
Serbian people repaying at least a part of their
debt to their great man and to placing the role
and work of Milankovic¢ in his rightful place in
world and Serbian science.



YBO/A

MHorn, BepoBaTHO, 3aMULL/bajy Ha-
YYHMKe Kao Jbyae Koju gaH v Hoh, 3a nu-
cahum ctonom unu y nabopatopujama, page
Ha MOHOTOHMM nocC/n0BMMA, nponywTajyhu
,OHO LITO XMBOT nNpyXa” y 3abaBHMjem
BMAY. 33 HbMX, KMBOTHA npuya MuayTuHa
MwunaHKkosMha, nNpuKasaHa Ha CTpaHMLama
oBe nybnuKauumje n M3noxobu, buhe 3HaTHO
Apyrayunja Hero WwTo ovekyjy!

MyToBakbe , KPO3 BaCMOHY U BeKkose”
nocTano je CMHOHUM 3a MunaHkosuha, Hey-
MOPHOT MYTHUKA N NCTPAXKMBAYaA HEMO3HATUX
CTa3a Hawe nnaHete n CyH4YeBOr cucTema.
Hajay»ke oBakBo MunaHkosuheBo nytoBare
MOXe Cce MopeauTu ca NyToBakbMMa UCTpa-
)KMBaya npasor ceeTta oko Hac: Konymba,
Backa pga lame, MarenaHa, AmyHaceHa. To
je 6o noayxeaT Aa ycTaHoOBM WTa ce goraha
Ca CYHYEBUM 3payerem HaKOH LWTO oHO yhe
y atmocdepy 3em/be, U KaKo ce TO Mera
TOKOM CTOTMHA MWAEHUjyMa, Y 3aBUCHOCTMU
Of, NMPOMEHa efiemeHaTa 3eM/bMHE MyTae
oKko CyHua. 3aTum, Kako bu cee To morsio ga
06jacHM y3acTOMHOCT fegeHux [06a, Kako
Cy ce oHa gorahana TokOM nocneghux nona
MUWUIMOHA FfogMHa 3eM/bnHe uctopuje. To je
6110 NyTOBakbe O roTOBO TPUAECET roAnHaA
caBfafaBarba NpenpeKka Ka MNoCTaB/bEHOM
LM/by, NPEKNAAHOM NoBpemeHOo aorahajuma
BaH MwunaHkoBuheBor ytuuaja, uamn ycnyt-
HUM U31ETMMA Ka 4pYrMM BpeaHUM NOAYXBa-
TMMA. JeaaH of TakBUX usneta 6uo je ogna-
3aK y Llapurpag Ha KoHrpec ncro4yHonpaso-
CNABHUX LPKaBa, HAa KOMe je YyCBOjeH Heros
npeasor pepopme JynnjaHckor KaseHaapa.
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INTRODUCTION

Many people might think of scientists
as sitting in a study or laboratory working on
dull tasks day and night, while missing out
on the brighter sides of life. For these people
the life story of Milutin Milankovi¢, presented
on the pages of this publication and exhibi-
tion will be significantly different than they
expect!

Journey through “through cosmos and
centuries” became a synonym for Milankovi¢
— a tireless traveller and the explorer of the
unknown paths of our planet and our Solar
System.Milankovi¢’s longest journey is com-
parable to real world journeys of Columbus,
Vasco da Gama, Magellan, or Amundsen: a
quest to figure out what happens with so-
lar radiation as it enters the Earth’s atmo-
sphere, and how this changes over hundreds
of millennia as the Earth’s motion in the Solar
System changes. Furthermore, how all that
might be used to explain, if it does, the se-
guence of ice ages recorded over the last half
a million years of the Earth’s history. This was
a journey of almost 30 years of work over-
coming obstacles on the path to his goal —
interrupted only at times by events beyond
Milankovi¢’s control, or side trips to other
worthwhile destinations. One such excur-
sion was to Constantinople for the Congress
of the Eastern Orthodox Churches, where his
proposal to reform the Julian calendar was
adopted.
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MOPEK/IO U
AETUHCTBO

36or noapliKe aycTPWjCKoj BojcuUM
Y TYPCKO-ayCTPUjCKMM paToBMMA, Y APYroj
nonosuMHM 17. BeKa, CPNCKU Hapos je 6umo
NPUCU/bEH Aa YeCcTO HanyLTa CBOje BEKOBHO
OTHULLTE U [a Ce, Y3 CarlaCHOCT ayCTPUjCKUX
B/IAaCTW, Haces/baBa Yy MAHOHCKY PaBHULY, Y3
nocebHe npusuaernje, aan mn obasesy Aa
6yay rpaHMyapu n 6paHe rpaHuULy LLapeBUHe
04 TYPCKUX Haje3aum.

Y jeaHoj TakBoj ceobu, y dasm ce ao-
cenvo u npagega MwuayTMHOBOr npageae,
MwunaHKo.

ORIGIN AND
CHILDHOOD

Due to their support of the Austrian
Army in the Austrian-Turkish wars in the sec-
ond half of the 17th century, Serbian peo-
ple were often forced to leave their ancient
hearths and to settle, with the approval of
the Austrian authorities, in the Panonian
plain, with some special privileges but also
with an obligation to be border keepers and
to defend the border of the Empire against
any Turkish invasions.

In one of those migrations, the great
grandfather of Milutin’s great grandfather
Milanko had settled in Dalj.



[ar, Kao jegaH o ueHTapa Cpba cesepHo oa Case u [yHaBa, Mma
BEOMa 3aHMM/bUBY M HoraTy npownoct. CTaB/batbeM [a/bCKOr BNACTENINH-
CTBa NofA, HenocpeaHy LpKBeHy ynpasy, [asb je NocTao 3HayajaH LpKBEHU U
KYNTYPHM LLEHTap HAaUMOHAHMX pa3mMepa. Y hemy Cy 4ecTo n gyro 6opasmam
HajBULLUN LPKBEHM BEIMKOAOCTOjHULM, KOjU CY, KAOo LITO je NO3HATO, BUAKn He
CaMO BEPCKM HEro M KyNTypPHU U NOJIMTUYKM NPeACcTaBHULM CPNCKOT HApoaa
y AyCTPOYrapCKoj MOHapXuju.

Taj peo cpnckora Hapoaa, OABOjeH APXKAaBHUM rpaHMLAMa o4 OCTa-
JINX CBOjUX CYHAPOAHWKA, *KNUBEO je NOCEOHMM KNBOTOM.

MunaHKOBM NOTOMUM, KOju Ce No HeMy HasBale MunaHkoBuhuma,
*Kueenu cy y [lasby ABa 1 No BeKa. To BpemMe je n3poamnsio WecCT reHepaumja
Aa/bCkmMx MunaHkosuha. Mopoanua MunaHkosuh He camo Aa je 6una jegHa
o4, Hajctapujux Beh u jegHa og, HajBuheHMjUX CPNCKUX NOPoAMLLA KOoja Cce Ha-

cennna Ha obane [lyHaBa.

Y cBojoj 6uorpaduju, MunaytnH MunaHkosuh HaBogm:

MwunyTuHoB oTal, 610 je BpeaaH, obpa3oBaH U npe-
Ay3MM/bUB YoBeK. [pyao je pobpo ypeheHy Tprosauyky
pagHy Kojy je Hacieano og oua 1 6aBMo ce 3eM/bopPaHOM.

PogHy Kyhy MwunytnHa MwnaHkoBuha, ,,04UHCKU
dom”, Kynuo je reros aega AHTOHWUje U Yy HOj OTBOPUO Tp-
roBUHy maHydaKTypHe pobe. Y Toj Kyhu poano ce MunytuH,
Yy H0j pacTao, NPOBEO HajpaHuje roanHe Kmneota. lom my je
0CTao ypesaH y cehamse.

MunytuH je 6Mo npuBmMAeroBaH y nNopoamLm, Kao
NpBeHau, — MyLLIKa r1aBa, 3a Kora ce NpeTnocTas/bano aa he
Yy 3penum roguMHama npeyseTtu CBy 6pury oko TProBUHCKe
pagHe U UMara. tberoso je, gakne, 6uno camo ga BpeaHo
Y4M U 3aBpLUK LLKONE.

Poautesbu MunytuHa MunaHkosuha, otay, MunaH m
MmajKa Jenucaseta (BnacHuwTso CAHY)

Dalj, being one of the Serbian hubs north of the Sava and Danube
rivers, has had a very interesting and rich past. Following placing the landed
estate of Dalj under direct church management, Dalj became a significant
religious and cultural center of national importance. The highest church dig-
nitaries stayed there often and long, and it is well-known they were not
only religious, but also cultural and political representatives of the Serbian
people in Austria-Hungarian monarchy.

The Serbian people in Vojvodina and Slavonija separated by state
borders from other Serbs, had to live their own separate life.

Milanko’s descendants, called by the surname Milankovic¢ after him,
lived in Dalj for two and a half centuries. During that time six generations
of Dalj Milankovi¢’s were born. Milankovi¢ family was not only one of the
oldest, but also one of the most prominent Serbian families that had settled
on the banks of the Danube.

In his autobiography, Milutin Milankovi¢ wrote:

Milutin’s father was a hardworking, educated and
enterprising man. He kept a well-organized shop inherited
from his father, and he did some farming as well. The house
where Milutin Milankovi¢ was born, “the home of his fore-
fathers” was originally bought by his grandfather Antonije
who opened a shop of manufactured goods there. That was
the house Milutin was born in, where he grew up, where he
spent the earliest years of his life. His home remained in his
memories forever.

Milutin was privileged in the family, being the first-
born child male head, for whom it was supposed that he, in
his mature years, would take care about the merchant shop
and the estate. All he had to do was study hard and finish

Parents of Milutin Milankovié, father Milan and school.
mother Jelisaveta (Owned by SASA)
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LUKO/IOBAHE Y
POOHOM AAJbY

MwunyTuH je y pogHom [la/by OCHOBHY LLUKOAY
3aBpLUMO NPUBATHO, A LUKONOBAJE CY ra F'yBEPHAHTE.
»Hvncam Boneo ga yumm Kao nanaraj, seh cam cse
Kesfeo ga npos3pem CBOjUM AYXOBHMM OKOM. Hawa
Apara ryBepHaHTa 30pKa je To onasuna U nomarana
mu y Tome! Tymaumna mu je wrta cy ekBaTop, Nos0BMH,
ynopegHuun n mepugmjaHn. OHa mu je ycagumna soby-
6aB nNpema rpyYkoj MUTONOTUjU, KOjy je N3BaHpPeaHOo
nosHasana.”

Morkaa y 0OBMUM paHUMM CasHakbMMa, cTeye-
HUMm y [lasby, Nexun Temesb ctasHor MunaHkosuhesor
OCBpTakba HA CBOje KOPEHE M MOYETKE CBUX JbYACKNX
Ca3HaHa M NPBUX HayKa AapOBaHMUX CBETY.

To je 6uno Bpeme Kaga je BEAUKKU A0 CBOT
cnoboaHor BpemeHa NpoBoAMO Kpaj yHaBa v Kaga
ce poguna TpajHa n 6esrpaHmMyHa sbybas MunytnHa
npema pajckoj peun PucoH. [lyHas je cBOjom BeENU-
YMHOM M CBOjMM TOKOM 3a Hbera MocTao oncecuja.

C ryBepHaHTOM, BbpaTom M cecTpom, y3 ca-
FNacHOCT MajKe, MpBM NyT ce cnyctMo Ao obana
[yHaBga, ,,y maj 0oru, HernosHamu cgem”.

pocm onem Kpaj AyHasa...”

,leo moj wusom npowao
je Kpaj senuke peke. Y maaoocmu,
jympom cam 2nedao [JyHa8 Kako
omKuoa Komaode o4yese 3eMsbe.
CmydeHmcKe OaHe y bevy npo-
8eo cam Kpaj weza. Ca KanemaH
MuwuHoz 30ama beozpadcKoe
yHU8ep3umema 4yecmo cam ese-
d0ao Ha [lyHae y nponehe u y jeceH.
Y uzeHaHcmesy, y lewmu, Hume
cam ce mewuo. Eso me nod cma-
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EDUCATION IN NATIVE DALJ

In his native Dalj, Milutin finished primary school
privately and was taught by governesses at home. “I did
not like learning parrot-fashion, | wanted to see everything
clearly with eyes of the spirit. Our dear governess Zorka no-
ticed that and she helped me with it! She explained to me
everything about the Equator, the Poles, the latitudes and
the longitudes. She had an excellent knowledge of the Greek
mythology and she made me love it too.”

The cause of Milankovi¢’s constant return to his roots
and to the beginnings of all human knowledge and the first
sciences might well lie in this, his initial knowledge acquired
in Dalj.

In that period of his life, Milutin spent a lot of his free
time on the banks of the Danube and he developed a lasting
and infinite love for the mythical river, like to that of Eden.
The Danube with its magnitude and flow became an obses-
sion for Milankovi¢.

It was with the governess, his brother and sister —
with permission from his mother, that he went down, for the
first time, to the banks of the Danube, ,to that lower, un-
known world.”

“My whole life was spent
along the coast of the great river.
In my youth, | would watch the
Danube in the morning—as it erod-
ed little pieces of my father’s land.
| spent my student days in Vienna,
on its banks. From the building of
the Belgrade University named
“Kapetan MiSino zdanje” | would
often watch the Danube in the
spring and in the autumn. It con-
soled me during my exile in Pest.
And now, in my old age, | am again
here, at the bank of the Danube...”




LLIKOJIOBAKE Y OCUIERY

HanywTajyhu nopogmyHo ortbuwite M pogHu [lasb, Cy3HUX Ouunjy,
MunyTuH, jegaHaecTorogunilmak, ctmke y Ocnjek n Ocrjedry peanky, Kojy
he noxahatu cegam roguHa, og 1889. oo 1896, Kueehu y Kpyry nopoanua
yjaka MNaje u Mepe Myauyesuha.

Beh npBux Heae/ba noxahawba HactaBe 6MNO My je jacHO ga my
yyere 1 cBe WKoscke obaBe3e Hehe npeacTaB/baTn NpPobAEM HUTU U3K-
CKMBATM CyBULIE Hanopa. Ha Kpajy npBor cemecTtpa, 3ay3eo je MecTo npsor
hakay paspeay v Taj NON0Kaj je 3a4p*Kao CBE BPEME LLKO0BaHa. 3aBoO1eIN
cy ra npodecopu n gpyrosu. C nakohom, ann npeaaHo 1 0AroBOPHO, YYNO
je cBe npegmeTe, OHONMKO KONMKO je HAaCTaBHM NPOrpam 3axTesao.

,ACTN meTog, fa Nnekumjy NaxK/bMBO NPOYMTAM, PA3yMEM HEH Caap-
¥aj n caonwTnm ra npodecopy CBOjUM peynma, NPUMEHNO CaM KOA CBUX
npeameTa, a CBOjUM 04roBOPMMA 3a40BO/bUO CaM CBE CBOje HAacTaBHMKe.”

Y WKOAM M BaH HacTa-
BE, YYMO je C esaHOM camo
OHO LWTO ra je nocebHO WH-
TepecoBasio, OCTaA0 Camo
KOZIMKO je HaCTaBHW Mporpam
3axTeBao. Y npsBom paspeay
HajBULWIE ra je WHTepecoBa-
na reorpadmja u 3o0o0n0ruja,
360r es/be 3a NyTOBatbeM
N JbybaBuM npema NpuUpoaM.
3axBasbyjyhu AMBHMM npuda-
Ma ryBepHaHTe 30pKe 3aBoO-
Neo je rpuyky MuToNorujy, na
je eneo fa ce 6amKe ynosHa
C NCTOPUMjOM CTApPOr BEKa Koja
ce yumna Tek y Apyrom paspe-
Ay. 3aTo je, 3a Bpeme npsor
LUKOACKOT pacnycTta, Habasuno
M NpounTao yubeHuk wucrto-
puje gpyror paspeaa.

O cBOjOj CK/IIOHOCTMU
npema reomeTpujn 3abene-
Ko je:

EDUCATION IN OSIJEK

Leaving the family home and his native Dalj, Milutin, as an elev-
en-year old boy, eyes brimming with tears, arrived at the Realka grammar
school in Osijek, which he was going to attend for seven years, from 1889 to
1896, living with the families of his uncles Paja and Pera Muacevic.

During the first weeks of attending lectures, it was already clear to
him that studying and all school obligations would not be a problem, nor
demand too much effort. At the end of his first semester, Milankovi¢ be-
came the best student in his class and kept the top position until the end.
His teachers and classmates got to like him. As much as the teaching pro-
gram demanded, he learned all subjects with ease, but he was devoted and
trustworthy.

“In all the subjects | used the same method: to read carefully the
lesson, to understand its content and to retell it to a professor in my own
words, and all the professors were satisfied with my answers.”

At school and at home he
studied with enthusiasm only the
subjects that were especially in-
teresting for him, and the rest he
learned only to the extent that the
curriculum required. In the first year
of Realka he was mostly interested
in Geography and Zoology because
he wanted to travel and had a great
love for nature. Owing to the won-
derful stories of his governess Zorka,
he had learned to love Greek my-
thology and wanted to know more
about the history of the Ancient
times, which was on the second year
curriculum. That is why he obtained
and read the history textbook for
the second year of Realka during the
holidays after the first year.

He wrote this about his affin-
ity for geometry:



Y Tom 3HavajHom gob6y cBOr AyXOBHOT
pa3BMTKa, MHOTO je YMTao pa3He 3abaBHEe Krbu-
re Koje cy My gonasusae 4o pyKy. MNowTo je npo-
ymTao gena Muna BepHa ,lNeT Hegema y 6ano-
Hy”, ,,[yT oKo cBeTa” 1 ,LlapeB rnacHuK”, Koja cy
6una npeseaeHa Ha CPMCKU je3nK, OANY4YMO je
[a OBa Aiena NpoYmTa 1y nsgakby Ha HeMaykom
je3unKy. YnTtao ux je BuLe of, ABE FOANHE M TaKo
yBeX6ao HeMauKu je3nKk 60/be Hero y LWKoAu.

Y Tpehem paspeay, oA yjka Bace nobuo
je Ha NOKNOH Kkoury , LlpTUue o marHetnsmy u
enekTpuunTeTy”, aeno 3arpebaykor npodecopa
OTtoHa Kyuepe.

, 10 niena K uea ysede me y jedaH HO8U,
domse Herno3Hamu ceem, ceem npPoHasa3a4da.
OHa me je yrno3Hana ca xepojckum 0eauma nu-
OHUPa me mexHuke: PpaHkAuHa, lansaHuja,
Bonme, fesuja, CumeHca, Jabnoykosa. Kada
je npoyumax y npeom Hasemy, pazymeoox He

camo cee nojeduHe rnojase enekmpuyumema,
seh ynosHadox csy maodarby mexHuKy cnabe
U jake cmpyje, 2aaA8aHONAACMUKY, menaezpag,
mesnegoH, enekKmpu4He OUHAMO MAUWUHE U MO-
mope. Habasux 00 jeOHe beyKe chupme 3a Oeyje
uepavke 2a7180HCKe eseMmeHme, nposooOHUKe U
pasHe nomohHe anapame u asame u ypeoux y
c80joj cobu masny enekmpuyapcKy paouoHUuY.
Ta npusamHa paduoHUYA NPyXuUna mu je oane-
Ko suwe Hez20 hu3u4yKu KabuHem Hawe PeasiKe,
a 3HaHa npubassweHa u3 KyvyepuHe Khuze rno-
Kazauwe ce 0080/6HUM U 3a 8ulle paspeode.”

Y 1o Bpeme, yno3Haje NpaBor NHxerepa
M NpoHanasaya —4YuKa AHgpujy PagosaHosuha,
Koju je cBOjum npoHanacumma y LLikognHoj da-
6puun Tonosa y lMn3ewy, NpnbaABMO CBETCKM
rnac. ,l[yTao je” HeroBe Npuye O UHXKEHEep-
CKOM MO3UBY U KUBOTY. ,AKO xceauw oa b6y-
Jew UHMCeHep, Mopaw ce HaBUKHymu 0a cee

At that important moment for his intellectual development he
read as many interesting books as he could find. After reading the novels
of Jules Verne, “Five Weeks In a Balloon”, “Around the World in Eighty
Days” and “Michel Strogoff”, which had been translated into Serbian, he
decided to read them in their German translations. That took him more
than two years and in that way he practiced the German language better
than could do it at school.

In the third school year of Realka his uncle Vasa gave him a book
“The Notes on the Magnetism and Electricity”, a work of the Professor
Oton Kucera from Zagreb.

“That lovely book helped me to enter a hitherto unknown world
— the world of inventors. It acquainted me with the epic achievements
of the pioneers in the field: Franklin, Galvani, Volta, Dewey, Siemens,
and Yablochkov. When | read it, | immediately understood not only all
the phenomena particular to electricity, but | also learned about all the
known applications of weak and strong current, galvanoplastics, the
telegraph, the telephone, electric dynamo machines and engines. From
a Viennese company for children’s toys | purchased galvanic elements,
conductors and various auxiliary devices and tools and | created a small

wmo Haypmaw 6yde npomMuwsbeHo, MayHo U e23aKkmHo. ima
da ce cnaxce cse y 0aaKy!”, 3anucao je MunnaHkosuh y csojum
ceharbnma Ha unka AHapwmjy PagosaHoBsuha.

Mocne cycpeTa ¢ YMKa AHAPUOM U NMPOUUTAHUX HAMU-
ca o nocetn Hukone Tecne beorpagy, MunytuH je novyeo aa
MallTa O TOMe Kako 61 61Mno AMBHO Aa NOCTaHe UHXKEHEP UM
NpoHanasay Kao Ymka AHapwuja nam Hukona Tecna.

Y yeTBpPTOM paspeny yunaa ce xemuja 3a Kojy Ce KMBO
3aMHTepecoBao, 3axBasbyjyhu npseHcTBEHO A06pOoM nNpodeco-
Py, BOKTOPY xemuje. ,,Y ume 6oxcuhHa noka0Ha, nopy4yuo cam
u3 be4a pasHe cripase 3a xeMujcke onume, pemopme, ‘Kpyuw-
Ke’, enpyseme, NHeyMamcKy Kaody u pasHy opyay cmakxnapujy,
a MpPoHOMXAY, CMaske, 2pejanuyy ca Whnupumycom u jow
wmowma. Mano conye npsoz cnpama Koje je CAyHunao 3a
YyMUBAoHUYy, a buso je namocaHo yuaaom, npeyoecuo cam y
xemujcky nabopamopujy u 3a epeme boxcuha omnoveo y woj
0a 036uspHO padum. Ycrieo cam 0a usay4um 8000HUK U KUCEO-
HUK U 8PWUM HUMA OHE eKCriepuMeHme Koje Ham je Haw rpo-
¢hecop nokazao.”

electric workshop in my room. That private
workshop gave me far more pleasure than the
classroom for Physics in our high school could,
and the knowledge absorbed from the Kucera’s
book was quite sufficient even for the next few
school years.”

In that period, he met a real engineer
and inventor, Andrija Radovanovi¢, whose in-
ventions in Skoda’s cannon factory in Plzen
brought him the world-wide recognition.
Milankovi¢ devoured his stories about the en-
gineer’s profession and life: “If you want to be
an engineer, you must get used to the fact that
all you draw must be thought out, correct and
exact. There should always be a total corre-
spondence!”, wrote Milankovi¢ in his memories
about Andrija Radovanovié.

After he met Andrija and read some ar-
ticles about the visit of Nikola Tesla to Belgrade,

Milutin started imagining how wonderful it
would be to become an inventor or an engi-
neer, like Andrija or like Nikola Tesla.

Chemistry was studied in the fourth
year of Realka and he was very interested in it,
primarily due to a very good teacher with a PhD
in chemistry. “As a Christmas present | ordered
from Vienna various instruments for chemi-
cal experiments: retorts, pear shaped flasks,
test tubes, a pneumatic tub and other assort-
ed glassware, a tripod, an alcoholic heater and
many other things. | rearranged a little room
on the first floor that served as a washing room
and had brick flooring to become a chemical
laboratory and during the Christmas holiday |
began to work seriously. | managed to extract
hydrogen and oxygen and learned how to use
them for the experiments that our professor
had showed us.”



Moraa je ynpaBo 0Baj Haukm eKcnepuMeHTasHU paj, MHCNNPU-
cao MunaHkosuha ga 1953. rogmMHe Hanuwe Kiury , [lBageceT ABa BeKa
xemunje”.

TaKo cy ce WKOACKE HAaKNOHOCTM Kog MuUayTuHaA U3 roauHe y roau-
HY Membasie. Jow Kao hHak, 4ecTo je pasmuils/bao o cBom byayhem nosumsy.

,»Mo0j HeoYeKkusaHu ycrex y WKoau Huje Mu, HU cad, nommyHo ja-
caH. He useneda mu moayhHo 0a cy moju npogecopu moenu eeh oHOa Oa
usmehy Hac cedamoecem mpojuue Harbywe y meHu bydyhee Hay4yHUKa.”

»Hucam 6uo Hauucmo y usbopy ceoe bydyhez nosusa, HUCAM ymMeo
0a npasusaHoO oyeHUM ceoje crnocobHocmu, Na cam NOYUHAO MHO20 WMO-
wma 3awma Hucam buo HU cmeopeH HU dopacmao. Tako cam, a 6a Mo
Hucam Hu caymuo, nebdeo y onacHocmu 0a nocmaHem ceawmap, be3
cmeapHoe no3usa 3a ¥usom. Y mo 6u ce, Moxda, u 00200us10 0a MU Huje
nyKu cay4aj dowao y nomoh u ynymuo me Ha cmasy Koja me je nosena y
8acuoHy.”

OBaj npecyaaH cayvaj Koju onucyje Kao NPEeKPEeTHULLY Yy CBOM KUBO-
TY, O4HOCKO Ce Ha YeTBPTU pa3pes, Kajga je 3a HOBOr AMPEKTOPA OCUjeUKe
peanke A0OLWao BPCHM MaTemaTtuyap Ppatrba umsuh. Y To Bpeme y cBUM pe-
aZIkama, No CTapoj TPAAULMjN, MAaTEMATUKY Y YETBPTOM pa3peay NpeaaBao

It might have been this student ex-
periment that inspired Milankovi¢ to write a
book entitled “The Twenty-Two Centuries of
Chemistry” in 1953.

Thus, Milutin’s school affinities were
changing every year. Still, while a pupil he fre-
guently thought about his future vocation.

“My unexpected success in school is not
clear to me even today. It doesn’t seem pos-
sible to me that my professors could, already
then, among seventy-three of us, sniff a future
scientist in me.”

“l was not certain about my future pro-
fession — | was not able to evaluate my skills
properly — so | started m

any things, none of which | was either
born to do or capable of. In that way, | had no
inkling of it, but | was floating, in danger of be-
coming a Jack-of-all-trades, a man without a

real vocation. And that might have happened,
had not a mere coincidence helped me and di-
rected me to the path that led me to study the
space.”

This crucial event described by him as a
turning point in his life came during the fourth
school year when an exceptional mathemati-
cian, Franja Divi¢, became the Headmaster of
the Realka in Osijek. At that time, according
to old tradition in all the Realka schools, the
Headmaster himself taught Mathematics in
the fourth school year. So Franja Divi¢ had the
honor to introduce Milutin’s fourth year class to
that scientific area.

“In that year Divi¢ published, in a
German newspaper, his article about basic cal-
culation operations with general numbers. He
used it as an introduction to the math lectures
he gave us. Sitting at his desk, he took several

je cam gupekTop. Tako je n Pparbn Ausuhy
npunana Yact ga MunyTMHOB Y4eTBPTM paspes,
yBeae y 06nacT Te Hayke.

,baw me 2o00uHe fusuh je objasuo Ha
HEeMQaYKOM je3UKy C80jy pacrnpasy 0 OCHOBHUM
pavyHCKUM onepayujama onwmum 6pojesuma.
OHa My nocayxcu Kao ysool y npedasar-a Ma-
memamuke Koja Ham je Opxcao. Ynompebuo je
HeKosUKo Yacosa 00K Ham je, cedehu 3a caojom
Kameodpom, caonuwmuo HeH cadpxaj. 3a epe-
Me moe npedasara 2a1e0a0 MU je Npaso y o4u,
seh 3602 moaa wmo cam cedeo y rnpeoj Kaynu,
baw ucnped came Kameope, @ MOXOA CAM My U
u321e0ao UHmMenu2eHMHuju 00 Mmojux 0py208d,
a easv0a je u 4yyo da cam npsu hak y paspeoy.
Hbezo8um noznedom ynpmum y meHe, 6uo cam
npuHyheH 0a 2a naxswuso caywam. Kada je
c80ja y8oOHa npedasarba 308pWUO, N038a Me
nped mabny. U ja novyex da npu4am cee wimo

CaM U3 He208UX Mpedasara cxeamuo U 3a-
nammuo. Tako je mo uwino nyH 4dac. Kada Ha-
rnocnemky, 3a8pWux U UCrnpu4ax cee wmo cam
3HOO, OH Me CamMO 3anuma Kakey cam OueHy
umao domse U3 mamemamuke. Bpsio dobpy —
002080puUX My MyH MOHOCA, d OH HA MO peye:
Yyou me 3aucma, jep cu mu u3eaHpedHa Ma-
memamuyYapcKa 271080, KaKe8y jou HUCaM Cpeo
y C80j0j HAOCMABHUYKOj npakcu.”

Kapga ce cemecrtap 3aBpwmo gobuo je
HajBULLY OUEHY U3 MaTeMaTUKe, LITO My OMMU-
M MaTeMaTU4YKy HayKy, Kao U OeCKpUnTms-
HY reomeTpujy Koja ce yumaa y YeTmpu Hajsu-
wa paspesa Peanke. Haxkanoct, Tek wTOo ce
MwunaHkosuMh noyeo passBujatm y gobpor ma-
TemaTuyapa, npodpecop Ausuh ce pasboneo u
OTWLLAO Ha NlIeYetre, @ YaCoBM MaTeMATUKe Koje
je Apr*kao npodecop du3mKe npecrtagolie 6uUTH
3aHUMJbUBM.

lectures to tell us its contents. During the lectures he looked me straight
in the eyes, probably because | was sitting in the first row, right in front of
his desk, and maybe | seemed to him to be more intelligent than my class-
mates, or maybe he had heard that | was the best student in the class. His
looking at me forced me to listen carefully. When he finished his introduc-
tory lectures, he asked me to come to the blackboard. | started to retell
all that | understood and remembered from his lectures. It lasted for a full
hour. When | finally finished and had told him everything | knew, he only
asked me about my previous marks in Mathematics. “Very good”, | said full
of pride, and he told me: “I am really puzzled, since you have an extraordi-
nary head for mathematics, the likes of which | have not seen in my teaching
practice so far”.

When the semester ended, Milankovi¢ got the highest mark in
Mathematics, and that made him like it even more, along with descriptive
geometry that was taught in the last four years of Realka. Unfortunately,
no sooner had Milankovi¢ started to turn into a very good mathematician,
his teacher Divi¢ got sick and went away for treatment on sick leave, and
lectures in Mathematics had to by the Professor of Physics were not so
interesting.



Y MunyTuHy ce Taga passBu jeaHa HOBA HAK/IOHOCT, /bybas npe-
Ma my3uum. Kao gete, pago je caywao mysmky. Mmao je nen, YnucT TeHop
M NEeBao je y LPKBM M XOPOBMMA Ha CBETOCAaBCKMM npupesbama. Y cBojoj
NeTHaecToj roanHuM, ocehao je Kako ra ,nena, HapouUTO NPCKA MY3MKa,
Avpa y cpue”, WwTo je BepoBaTHO 6MNO NoBe3aHo U ca nybepTeTom. Ynpaso
Taga y Ocujeky ce nojasmaa jegHa ornepcka Tpyna, WTO je y OBOM rpagy
610 3HavajaH ymeTHMYKKM gorahaj. HbeH penepTtoap je obyxsatao, nopen,
MackamnmjeBe ,, KaBanepuje pyctmkaHe”, bpojHe gpyre no3HaTte onepe mehy
Kojuma cy PocuHnjeB ,bepbepuH”, Xanesujesa ,JeBpejka”’, ®notos/beBa
»MapTta”, ToyHoposor ,Payct” u jow Heke. MUNYTUH je cBe Te onepe Ccay-
A0 NO HEKOJIMKO NyTa, a HbMXOBA Hajnenwa MecTa je NamTMO U aHaANN3K-
pao ca cBojom yjHOM NpeHom.

,» 10 My3UKa 00380010 MU je jow OaHUMA y yWUMa, a HeHOM aHaA-
AU30M 006Ujao cam U38ecHO My3UKA/aAHO 06pa30s8arbe U pasymesare Uy
MeHU ce pa3zsujana seybas npema My3uyu, Koja Mu je 3acaaduna MHo2u Yac
wusoma. He epewium ako Kaxcem 0a cy me npedcmase bune epsao dobpe,
jep kKada cam mpu 200uHe uza moaa cmuzao y bey, ciaywao cam y be4ykoj
orepu, U Mo y NPsuM ys102aMd, U HeKadary npumMadoHy ocujeyKe onepe.”

After that Milutin had developed a new affinity — the love for the
music. As a child, he was very fond of music. He had a nice clear tenor and
he sang in the church choir and in the school choir also, taking part at the
celeb-rations of St. Sava Holliday. When he was fifteen, he felt that “the
nice, especially the lyric music touches his heart”, and that his love for the
music was probably due to his teen years. Just at that time an opera com-
pany came to Osijek and that was a significant artistic event for the town.
Its repertoire included, besides the Mascagni’s “Cavalleria Rusticana”, also
the Rossini’s “Il Barbiere di Sevilla”, Halevy’s “The Jewish Woman”, Flotow’s
“Martha”, Gounod’s “Faust” and some other famous operas. Milutin lis-
tened several times to all of them, and he remembered their most beautiful
parts and analysed them with his aunt Irena.

“That music sounded in my ears for many a day and, by analysing it,
| achieved a certain musical education and developed some understanding
of music, which has made many hours of my life sweeter. | would not be
wrong to say that these operas were very impressive, because three years
after that, when | arrived to Vienna, | listened to the former prima donna of
Osijek’s opera singing the leading roles in the Viennese Opera.”

S MunytiH MunaHnkosuh, yueHuk Peanke y Ocujeky (BnacHuwTso CAHY)
Milutin Milankovié, high school student in Osijek (Owned by SASA)

Huje camo mysnka 6una sbybaB Koja
My je 3ac/laguna MHore 4acoBe KmsoTa. Hucy
My Bune CTpaHe HM MHOTe gpyre PagocCTy XKu-
BOTa. ,M 3amo Hehy Kpumu 0a cam, HapoYu-
mo y mojum maadum 2o0uHama, 6uo a1aKo rno-
800sbUB, HecmasHe, a u 3asbybrouse npupo-
de. 3602 moaa je moje mnaduhko doba 6usno
ucnpenaemeHo pPasHUM CMPAaHNymuyama.
Y o kuma hy cosopumu y 0oHOj Mmepu y Kojoj
ce ma mema cme rnpempecamu y 036uUsbHOM
deny Koje, ucmuHa, He mpaxcu 0a byode ysp-
WMeHO y ¥usome c8emauad, HO HU He Xenu
0a uYu Ha memoape Hekoz2 asaHmypucme.”

36or Tora o cBojum JbybaBHUM Be-
3amMa nuwe JAUCKPETHO W HEHAMET/bMBO.
MehyTum, HeroBy poMaHTUYHY U 3a/bybsbn-
BY NPUPOAY OTKPWUAM CYy OHM KOjU Cy NUcanu
3aHMM/bMBE TEKCTOBE O HEMY.

It was not only the music that sweet-
ened many hours of his life. He was no strang-
er to many other joys of life. “And thus, | will
not hide that in my young years | was easily
seduced — | was of a restless and amorous
nature. Because of that in my youth | strayed
many times. | shall talk about this, too, to the
extent such a topic can be discussed in a seri-
ous book, which, although not really intend-
ed to be included among the biographies of
saints, should not, on the other hand, resem-
ble the memoirs of an adventurer.”

That is why he wrote about his amo-
rous affairs in a discreet and subtle way. But
his romantic and amorous nature was re-
vealed by those who wrote interesting texts
about him.



Y mehyspemeHy, y Peanumn y OcmjeKy, nojaBuia ce HOBa 3Be34a Y Ma-
TEMATUUM, MNaan, 28-roauiitb CPNCKU HACTAaBHUK, AOKTOp ¢unosoduje,
maTtematumyap, Bnagnmup Bapuhak Koju je, younsLum nocebHe MunytmHose
CK/IOHOCTU 33 MATEMATMKY, MMAaOo BeNKe 3acnyre y heroBom onpeaesbu-
Bakby 3a N0O3MB HayyHuKa. O neTora paspeaa 4o maTtype, Bapuhak je 6uo
npodecop matematuke MuUNYTMHOBOM pa3pedy, MPU Kpajy U paspesHu
cTapelwuHa. O negarowkum mepama npodecopa Bapuhaka MunaHkosuh
je 3anucao:

Mpu pewasary npobaema nycmuo bu me 0a ce cam My4yum u cmp-
n/buso 6u yekao 0a dohem 0o pewera. Ucmpebuo je cay mojy bp3orine-
mocm u asbKasocm, 3a6paHuUo Mu 0a ce npu pewasary 3a0amakxa CAyHum
0/108KOM, 3a0Xmesao je 0a ux nepom Kanuzpaguwem, 0a cee 0ob6po npo-
MUCAUM, ripe HO wmo bayum Ha xapmujy, 0a MU C8AKU cacmas useneda
Kao da je 3a wmamrny.”

Kapgaje MunaHkosuh

TO NOCTMrao, no4yeo je Aa
ra cnpema 3a npegasaya
M ,camoyka”, gasao 6u my
3a4aTaK Aa U3 Krbure cnpe-
Mu nayhe npenasarbe U Aa
ra npea haumvma oapKwu,
paayjyhu ce Kaga je, y Tum
npeAaBakbMma, MOKa3MBaOo
CBOjY MHAMBUAYANHOCT.

(0] ynosu MwunaHkosuhes npodecop
Bnagvmup Bapuhak (1865-1942)

BapuhaKkoBoj y TOj 0b6pa-

3OBHOj d>a3m Mwunankosuh Milankovi¢’s professor Vladimir

Varicak (1865-1942)
nuwe:

YTucke o Bapuhaky MunaHkosuh je nspasmo cnegehmum peunma:

»~He sepyjem 0a je uko umao b6osvez u casecHujez y4yumerba HO WMO CAM 20 UMQAO Yy
Bapuhaky, a 6uo cam npecpemaH Kad mMu OH pe4ye 0a HU OH Huje umao bosbee haka. Ho u mo je
6buna camo He208a 3acnyaa: buo cam my Hajboseu hak wmo ce ca MHOM Hajeuuwe 6asuo u 80s1€0
mMe, @ mo, 8asv0a, u 3602 moza wmo cmo o0bojuya bunu ucme Kpsu u ucmoeaa pooa.”

MunyTuH je jyHa 1896. roanHe 6PU/bAHTHO NOMIOXKNO NMUCMEHY U YCMEHY MaTypy U3 CBUX
npeameTta. O TPeHYTKY AoAene CBeA04YaHCTaBa NO 3aBPLIETKY MCNUTA 3pesIocTH, 3anucao je: ,MeHu
npedadowe mojy ceedoyuby Kao 0a je Mac/uHO8 seHay Kakas ce y cmapoj [pukoj 0asao nobedHuUKy
Ha Oaumnujckum ymakmuyama. U ja cam je mako cxeamuo.”

Meanwhile, in the Realka in Osijek there appeared a new mathematics
star — young, 28-year old Serbian teacher, a PhD and mathematician Vladimir
Vari¢ak who, after noticing Milutin’s special affinity for mathematics, greatly
contributed to him choosing science as his profession. From the fifth year of
Realka to the year of Milutin’s graduation, Vari¢ak was his Mathematics teach-
er, and towards the end of Milutin’s last school year he was also his Form
Teacher. Milankovi¢ wrote this about the pedagogical methods of his teacher
Variéak:

“In solving problems, he would let me struggle on my own and patient-
ly waited for me to reach the solution. He eradicated my haste and sloppiness,
forbade me to use a pencil in solving problems and required me to use a pen
and calligraphy, encouraging me to think everything through before commit-
ting it to paper, so that each work | produced looked as if ready for printing.”

When Milankovic
achieved that level of knowl-
edge, his teacher started to
prepare him to be a lecturer
and “self-taught” teacher.
He would give him the task
to prepare the next lecture
from the textbook and to
present it to the class, rejoic-
ing when Milutin gave the
lectures his individual stamp.

Milankovi¢ com-
ments on the role of
Varic¢ak in that phase of his
education:

Milankovi¢ expressed his impressions about Varié¢ak with the following words:

“] do not believe that anybody had ever had a better and more conscientious teacher than
| had in Vari¢ak, and | was overjoyed when he told me that he had never had a better student. But
that, too, was all his doing — | was his best student because he had devoted most of his time to me
and he liked me, and, maybe, because we both were of the same people and origin.”

In June of 1896 Milutin passed, with flying colours, all his final written and oral exams. He
wrote this about the moment of receiving his diploma after the final exam: “l was given my di-
ploma as if it were an olive wreath given to the winner at the Olympic games in Ancient Greece. |
received it in that spirit.”
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MATYPAHTCKU THE MEETING OF
CACTAHAK Y BEOTPAAY, THE GRADUATES IN
1896. TOOUHE BELGRADE 1896

Reunion meetings of grammar school graduates in Belgrade
began during the years of 1895 and 1896. The graduate secondary
school students from the Kingdom of Serbia were usually invited to
them, along with Serbian secondary school graduates from the Austro-
Hungarian Empire. In 1896, the meeting was held in the building of
Old Belgrade’s Realka near Kalemegdan park, and Milutin Milankovi¢
MwunytuH MwunaHkosuh. Cneguna je opraHuM3oBaHa noceTta attended it after passing the final exam. Organized visit to Kragujevac
Kparyjesuy n gpyrum mectuma Lymaauje: MunaHosuy, Yauky, followed, and to other places in Sumadija: Milanovac, Ca¢ak, Kraljevo
Kpaswesy, Kpywesuy. and KrusSevac.

MoceTa nonpuwTy [lpyror Cpnckor ycTaHKa ocTaBua The visit to the battlefield of the Second Serbian Uprising left

OpprKkaBatbe MaTypaHTCKMX cacTaHaka y beorpaay 3a-
noyeTo je Tokom 1895. n 1896. rogmnHe. Ha HbUX Cy NO3NBaHU
He camo cBpLlueHn MaTypaHTK KpasbeBuHe Cpbuje Beh n Cpbu
MaTypaHTM M3 AycTpo-Yrapcke mMoHapxuje. TakBOM cacCTaH-
Ky Yy 3rpagu ctape beorpaacke peanke Kog KanemergaHa
npucycteoBao je 1896. rogunHe, nocse 3aBplUEHe mMaType U

je Ha MunnaHKoBuha ayboK yTUcak.

,Kako mu ce mana u cKkpomHa
YYUHUNG ma KonesKa! Musnowes KOHAK
y UpHyhu mewru Ho Kyha Hawee 8u-
Hoepauyuje y Adasey, a ypkea maHacmu-
pa u4ye, cmonuye npsoz cprickoe ap-
XxuernucKkona, 0as1eKo MaHa 00 0asbCKe
upkee, U3HeHaou me C80jOM Crosball-
Howhy. Ucmo mako u ypksa /lazapuya
y Kpywesuy. Anu Kada cmadox noo
TaKoB8CKU 2pM, OHOA 8e/1UKO pa32paHa-
mo cmabno, 20e je npe ocamoecemax
200UHA paseujeHa 3acmasa Opyzo2a
YyCMaHKa, ocemux 0a ce sesnuKe uoeje
Mo2y pooumu U y YCKUM cpeduHama
U 0a 8enu4YuHa U Cjaj KonesKe He 00-
pehyjy cyobuHy HosopoheHuyema. Taj
KpamKu b6opasak y beoepady nocma-
0e, mpuHaecm 200UHa OOYHuUje, y3pOK
mMome rnpecesvery y beoepad, 20e ce
oouepa sehu 0eo moza ¥usoma u Ha-
YYHUYKO2 pada.”

a deep impression on Milankovié.

“That cradle had impressed me as a very
small and modest! And the house of Knjaz
Milos, the “Konak” in Crnuc¢a was smaller than
the house of our vineyard keeper in Dalj, and
the church of the monastery of Zica, seat cen-
ter of the first Serbian Archbishop, was far
smaller than our church in Dalj and its exte-
rior surprised me very match. The impression
of the church Lazarica in KruSevac was much
the same. But when | stood at the Takovo
Tree, a big tree with heavy branches at the
time of the Second Serbian Uprising, the tree
where some eighty years earlier the flag of the
Second Uprising of the Serbs was unfurled, |
felt that great ideas could also be born in small
communities and that the greatness and the
splendor of the cradle did not determine the
destiny of the newborn child. That short stay
in Belgrade inspired me, thirteen years later,
to move to Belgrade, where the greatest part
of my life and work as a scientist took place.”




LLIKOJ/IOBAME Y BEYY

Mopoaguua je kenena ga MunyTMHa ycMepu Ha HEKY BUCOKY MOJbO-
npuBpeaHy LWKony, jep je Tpebano ob6e3beanTn Bohere BeNUKOr MMakba.
OH je »keneo aa cTyanpa enekTpPoTeEXHWUKY, a/in TaKBE LWKOJe Taga Huje 6uno
y beuy, na ce oanyumo 3a ctyamje rpahesurHe. 3a oBakBy 0anyKy 6una je He-
onxoAHa noaplwka nopoauue. O Toj BaxHOj oaayun MunyTuH je 3anmcao:

»,Ca ceedoubom ucrnuma 3peanocmu peaske, Huje ce y moje doba
MO02/10 yrnucamu Ha Koju aycCmpujcKu yHU8ep3umem, cem aKo ce He Moso-
HCU OOMYHCKU UCUM U3 AAMUHCKO2 U 2p4Koe. 3amo cam ca c80jomM ceedoy-
6om mozao nohu unu Ha beyKy 8UCOKY MO/LONPUBPEOCHY WIKOAY, KOKO je MOoj
omay, Hekada 3aMuWsbao, unu Ha beuky nonumexHuky. Momwonpuspeda me
Huje HU Hajmarbe rnpuena4usad, 3amo ce cropasymex ca ceojum bpamom
/bybuwom, 0a Kada odpacme u cepuiu beuky noseonpuspedHy WKony, npe-
y3me ynpasy Hawez UmMarbad, a ja 0a nohem Ha mexHuUKy. Yjka Baca u majka
o00obpuwe maj Haw 6pamcku cropasym.”

MwunytuHoB pohak BecenuH, Koju
je roaguHy gaHa paHuje otuwao y bey Ha
CTyAuje TeXHUKe, 3HATHO je AONPUHEO Aa
MunyTnH goHece CBOjy XXUBOTHY OANYKY
O HaCTaBKY LWKONOBakba y beuy.

Ca BecennHom 5. okto6pa 1896. roanHe ognasu y beu.

CTuKe y LapCKM rpa, TajallHby €BPONCKY METPONONY HayKe U YMEeTHOCTU. ,Mome dusroerpy
He 6ewe Kpaja. Ca mopwa CmeghaHose upKee 2pad je buo Kao Ha marbupy!... Obyxeamux rnoane-
dom bensedepe, LLlsapuyeHbepaosy nasamy, Pomxayc, KaneHbepe, lyHas u ezoge Mmocmose, cae
wmo ce y bevy cazudano y MUHynux nem 8eKosa u pa3ymeoox 0a cam U3 ceoje nampujapxasnHe
jedHocmasHe cpeduHe dowao y jedaH Opyau ceem... To je buna Ho8a cpedUHA y Kojy cam yuiao — u
ymoHyo.”

HIS EDUCATION IN VIENNA

The family wanted to send Milutin to study for a degree in agricul-
ture, because they had to ensure that their large estate would be well-man-
aged. He wanted to study electrical engineering, but such a school did not
exist in Vienna at that time, so he chose to study civil engineering instead.
He needed the support of his family for such a decision. Milutin wrote about
that important decision:

“With the diploma of the final exam at high school, at my time one
could not enroll at any Austrian university without passing additional ex-
ams in the Latin and Greek languages. With my diploma | could enroll at
the Viennese School of Agriculture, as my father had once imagined, or go
to the Viennese Polytechnic. | was not in the slightest interested in agri-
culture, so | made a deal with my brother Ljubisa that he would undertake
the management of our estate when he grew up and finished the Viennese
Agricultural School, and that | would go and study engineering. Uncle Vasa
and my mother approved our brotherly agreement.”

Milutin’s cousin Veselin, who had,

a year before, gone to Vienna to study
engineering, had contributed consider-
ably to Milutin’s decision and to continue
his studying in Vienna.

He left for Vienna on October the 5th, 1896, with Veselin.

And so, Milutin arrived to the imperial city, the metropolis of science and arts of that time.
“There was no end to my admiration. From the steeple of St. Stephan’s Cathedral the town could
be seen as if on a platter!... | gazed at the Belvedere Palace, the Schwarzenberg Palace, the Rathaus,
the Kahlenberg, the Danube and its bridges; | saw everything that had been built in Vienna in the
past five centuries and | realized that | had come from my simple patriarchal society into a different
world... This was a new environment which | entered and in which | was immersed.”
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JegHO Bevye Heage/bHO NpoBoOAMoO je y
ApyLwTBY cprnckux rpahaHa beya, y nogpymy jea-
He rocTmoHuue. lNMpeoctane Bevepm 04Na3mno je
y onepy ca cBojum apyrom CTeBom, a Hege/bom
nonogHe Ha mnsnerte y okonmHy beuva. KacHo je
/Ierao M KacHo ycTajao, a To Ce oAparkaBasio Ha
nocehnBare npeaaBarba Ha TexHUUM, Koja cy
oApKaBaHa camo [0 nogHe.

»Y MAaK8OM cmarby U 3aHUMAHY 0oYe-
Kax 60xuhHU wWKosACKU pacnycm. bunaHc moe
WKosckoe pada u dyxoeHoe Harnpemkxa buo je
8ps10 Mmpwas. 3az2nedax ce mMmasno 0ybsee y my
cmeapHocm u gudex 0a me nym Kojum cam buo
nowao Hehe o0secmu 00 8UCUHe HA KOjoj Me je
moja poO0buHa u oKonuHa seh 3amuwiseana. To
He cme 0a ce 00200u. 3aucma, Kada ce 8pamux
y bey nocne pacriycma, npuoHyx nocy.

Padehu u3 daHa y 0aH no decem yaco-
8a, usbezasajyhu cea Opywmea, pa3oHooe u
3a6ase, ycneo cam 0a ce 006po cripemum 3d
cge ucnume. [lpedasara cy Mu CAyHuUaa camo
Kao nymokas. Cae maj mamepujan mMopao cam
U3Hosa npepadumu, objacHumu u 8osecmu cee
Ha npaso mecmo. 3amo Habasux u Opyaa Hay4-
Ha dena Koja cy ce mum npedmemuma b6asuna.
Texcak nocao, anu 006pa wkKona. Y makeom
pady ro4eo cam ce paszsujamu y camocmasHoa
mucauoya.”

O 3Hauajy y4vyerba C pasymeBatbem U
camocTanHor paga MwunaHKkoBuh y cBOjUM
ceharbMma Kasyje y BULIE HaBpaTa:

,CaMOyK pad aKo ce spuwiu cucmemam-
CKU, ca pasymesarbem U b6e3 Hedocmamaka,
Hajeuwe spedu. lpubenexcasamu u nammu-
mu myha pacyhusarba Huje ucmo wmo u dohu
cam 00 mux. [Jo moz cxeamara, nomspheHoe
U HUBOMHUM UCKycmeom, dowao cam eeh npu
noaazarby c802a UCNUMA U3 MamemMamuke Koo
npogpecopa LluHOnepa Ha npeoj 200UHU cmy-
duja y beuy.”

MunyTuH MunaHkosuh, cTyaeHT beuke nonutexHuke (BnacHnwTteo CAHY)

Milutin Milankovi¢, student of Vienna Polytechnic (Owned by SASA)
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He spent one evening a week, in the com-
pany of other Serbian citizens in Vienna, in the
wine cellar of an inn. On other nights he went
with his friend Steva to the Opera House, and on
Sunday afternoons he went on excursions to the
outskirts of Vienna. He would usually stay up late
in the evening and get up late in the morning and
that took its toll on his attendance of the lectures
at the Technical University, which were held only
before noon.

“Such a state and activity lasted until
Christmas school holiday. The results of my school
work and my intellectual progress were very poor. |
took a somewhat closer look at that reality and re-
alized that the path | was on would not enable me
to reach the heights where my family and those
around me had already imagined me. That must
not happen. And so when | came back to Vienna
after the break, | set to work. Working ten hours
every day, avoiding all social gatherings, parties
and entertainments, | managed to prepare well for
all the exams. The lectures | used only as guide-
lines. | had to process all that material again, un-
derstand the content and put it all into the proper
perspective. For that | needed other scientific pa-
pers, dealing with these topics. It was hard work,
but also a very good lesson. Working like that |
started to grow into an independent thinker.”

Milankovi¢ in his memoirs stresses several
times the importance of learning with understand-
ing and that of the independent work: “Learning
by oneself is the most important thing if it is done
systematically, with understand-ing and without
deficiencies. Noting down and remembering the
reasoning of others is not the same thing as find-
ing the same answers on one’s own. | arrived at
that conclusion, confirmed also by my own experi-
ence, sitting my mathematics exam with professor
Zindler at the end of the first year of my studies in
Vienna.”



Ha apyroj roanHun matemaTuKy je npeaaBao yyseHn npodecop Yybep,
360r Kora je MunaHkosuh 1 aowao Ha TexHUYKy BUCOKY Wwkony. O dacuu-
HaHTHMUM YybepoBMM npepasatbMma Ha TexHuum MwunaHkosuh y cBojum

cehambMMma Kaxke:

Tpehe roanHe ctyauparba y bevy cxsa-
TMO je ga he cBoje WKONOBake 3aBPLINTK 6e3
BE/IMKE MyKe, Na OAJly4M Aa ce NMOCBEeTU LWK-
pem obpasoBatby HEro WTO ra je LWKoia AaBa-
na. MNpegax y yyery U Npunpemary Ucnuta, y
6ubnmoteun beuykor yHMBep3uTeETa, UCNyHA-
BAO je UMTarbeM KNACMKA CBETCKE KHoUMKEB-
HocTu: letea, Toncrtoja, Lekcnupa, Xomepa,
ynja he aena, NOTOM, ULWIYNTABATM BULLE MyTa.
KromrkeBHOCT he, y3 My3uKy, Nocne Hayke, no-
CTATU HEroB CUTypaH Npujatesb.

Hanasno je BpemeHa M 33 ApaMCKy
ymeTHocT. LleHe ynasHuua 3a beyko nosopuwite
6usie cy CKOpo HeMpUcTynayHe ,Leny” cTyaeH-
Ta. MinaK je ycneo ga norneaa Hajsehe npeacra-
Be: LLlekcnuposor ,Xamneta”, ,Kpama Jlnpa”,
,0Tena”, LWnnepose n JlecMHroBe gpame, yKu-
Bajyhun y riymn BenvkaHa cueHe Tora BpemeHa.

bey, BEKOBHW AYXOBHW W YMETHUYKM
ueHTap cpeat-e EBpone, HyAMO je jol yMEeTHMY-
KMX A0XMB/baja. YecTo mecTo MunaHkosuhesmx
noceta 61o je bBeykM YMETHWUYKO-UCTOPUjCKK
My3ej. CnMKapcKa Aena BeNMKUX YMETHMKa
npy)ana cy My YXUTaK U ogmop, nocebHo
Padaenosa ,MaaoHa y 3eneHuny”.

MyHy naxkwy noceehyje 6e4yknm mo-
HyMeHTanHUM rpaheBnHama, npenosHajyhu
CBY NenoTy apxuTekType. YnHUAo my ce Aa
»MOo Kamere Hewmo warnyhe majaHcmeeHUM
je3ukom, y3euweHo U CKAAOHO aau HeYyjHO
Kao My3uKa Hebeckux cgpepa. Hucam je pa3sy-
Meo, anu y eHOM pummy ocemuo ce rno Koju
aKopO me cumdpoHuje... Y mum epahesuHama
donasu 00 u3paxcaja jow jeOHa 8pcma xapmo-
Huje — pasHomexca. PasHomexca usmehy cuna
3emspuHe mexce U mexHe mux Heumapa Ka

In the second year of his studies mathematics was taught by the
famous professor Czuber, who was the main reason for Milankovié¢’s com-
ing to the school. Milankovi¢ wrote in his memoirs about the fascinating
Czuber’s lectures at the Technical University:

In the third year of his studying in
Vienna Milutin had realized that he would fin-
ish his studies without any trouble and decided
to get a wider education than the school had
offered him.

The rest in studying and preparation
of the exams, he fulfilled by reading of the
world literature classics in the library of Vienna
University: Goethe, Tolstoy, Shakespeare and
Homer, whose works he would reread many
times. Literature, along with music, but after
science, would become his reliable friends.

He could even find time for the theatre.
The ticket prices for the Viennese theater were
such that he could barely afford them as a stu-
dent. Yet, he succeeded in seeing the greatest
performances: Shakespeare’s Hamlet, King
Lear, Othello, plays by Schiller and Lessing, en-

joying the acting of the greats of the scene of
that time.

Vienna, the centuries-old spiritual
and artistic center of Central Europe, offered
many more artistic events. One of the places
Milankovic visited frequently was the Viennese
Art and History Museum. Paintings of great art-
ists provided enjoyment and rest, especially
Raphael’s ,Madonna of the Meadow”.

He paid close attention to the monu-
mental buildings of Vienna, recognizing all the
beauty of its architecture. It seemed to him
that: “those stones were whispering some-
thing in a mysterious language, sublime and
harmonious, but silent as the music of heav-
enly spheres. | did not understand it, but in its
rhythm | could feel some of the chords of that
symphony... In those buildings one more kind



Heby”. Obunasn mHore beyke myseje u ranepuje civka, rae cpehe m
yno3Haje No3HaTor cpnckor cankapa Majy JosaHosuha.

O ycnexy JoBaHoBuheBe n3noxbe y beuy MunaHkosuh nuwe:
»KonocanHo wez2o060 nanamuo Furor teutonicus (lfepmaHcka nomama)
HA4YUHU 02POMHY CeH3ayujy u oOHece Hajeuwy Haz2pady, He Mare U
ocmarne He208€ CAUKe Koje je Uu3/1a2a0 Y YMemHUYKOM NasusbOHy, a
0cobumo He2o08u Majcmopcku nopmpemu beykux senomuya.”

MwunaHKoBuh y BeYepHUM YacoBMMA UYMTa Oefla fiene Krbu-
YKEBHOCTU UAKN oAanasn y nosopuilTte uam onepy. ,0b6uyaj da, npe Ho
wmo 3acnum, y3amem Krbuzay y pyKe U 00am Ce yxusarby, 3a0pHao ce
0o daHac u nocmao je HaguKka u nompeba.” Y no3Hatoj 6eukoj kadpaHu
,Kade EnnzabeTtpuke” nposoamo je AHEBHO caT-ABa, YnTajyhu HOBU-
He 1 Yaconuce Kojux je Ty buno 6e36poj.

»A3mehy ceux mux HOBUHA 3ay3UMaAoO je nNpeo mecmo beyku
aucm Neue Freie Presse (Hosa cnob600Ha wmamna), Koju je u3anasuo
dea nyma OHesHo, obpahajyhu naxcky ceum saxcHujum doeahajuma
Ha noseby onwme Kynmype, HayKe, KhbUXesHocmu u ymem{ocmu.”

Y 10 Bpeme, nopoauuy MunaHkosuh 3agecu Benvka Tpare-
avja. MunytuHoB 6paT J/bybuiia, Koju je nocne ceplieHe Peanke y

of harmony became prominent — balance. The
balance between the force of the Earth’s gravity
and the aspirations of those builders to reach
towards the sky.” He visited many Viennese
museums and picture galleries, where he met
famous Serbian painter Paja Jovanovic.

Milankovi¢ wrote about the success of
Paja Jovanovi¢’s exhibition in Vienna: “His co-
lossal painting Furor Teutonicus (German fury)
caused a great sensation, and received the
highest award, although no more than his oth-
er paintings on display in the Art Pavilion, and
especially his masterful portraits of Viennese
beauties.”

In the evening Milankovié¢ usually read
some classic literature or went to the theater or
to the Opera. “l was accustomed to picking up
a book and reading for pleasure before | went
to sleep, and | have kept the habit to this day. It

has become my habit and my need.” In the well-
known Viennese restaurant “Cafe Elisabetricke”
he would spend an hour or two daily, reading
numerous newspapers and magazines. ,Among
all those and newspapers, the Viennese Neue
Freie Presse (New Free Press) held first place. It
was published twice a day, devoting attention
to all important events in the fields of culture,
science, literature and arts.”

Around that time a great tragedy struck
Milankovic¢’s family. Milutin” s brother Ljubisa,
who had started studying agriculture in Vienna
after finishing the Realka in Osijek, suddenly
came home sick at the end of the first year, due
to a severe cold caught at a school trip. Soon af-
terwards he succumbed to tuberculosis, a dan-
gerous disease which at the time was increas-
ingly spreading across the region and could not
be stopped.

OcunjeKy noyeo Aa crtyaupa nosbonpuspeny
y beuy, Ha Kpajy npBe WKoO/CKe roanHe, 36or
jaKe npexnage Ha LWKONCKOj EKCKYp3mMju, Bpa-
Tn ce kKyhu 6onectaH. Y6p30 nognexe TeLKoj
6onectn — TybepKynosu, Koja je y To Bpeme Ha
OBMM NpOCTOpMMa y3nmana cse seher maxa u
HWje ce moraa 3ayCcTaBuUTw.

»10 CMpm nopywuna je u KameH me-
Mesbay Hawez OYUHCKo2 O00OMa U UMaHAd. Y
MaKeoM pacronoxcerby npohe yena WKoACKa
200uHa. Omasbao cam HeKOMUKO 3a0Cmasnux
ucnuma u u3paouo cee npornucaHe ypmexe.”

Ha netoj rognHu ctyamja y beuy,
MwunaHkosuh fonasm o cnosHaje ga yyere
33 UCNUT HUje yyerbe 3a XKUBOT.

,Moyeo cam Oobujamu jacHuje noj-
Mo8e 0 MpoCmpaHcmey HayKe U MmexHUKe.
Ysudeo cam jacHuje Hezo npe, 0a ce camo rnpu-
benewkKama ca npedasarba He nocmaje gesnu-

KU UHXeH-ep, a jow Mare HayYHUK. A xcesneo
cam 0a nocmaHem u jeOHo u opyzo!”

Taj npuHUMN yyYera 3a CBOj NO3uB
N }KMBOT, ynotpebuo je npu yyery rpahe-
BUHCKE MexaHuke. Y 6ubnmnoteum beuke
TeXHUKe, NMPOHALWao je AoAaTHe UMHPopMma-
LMje Koje Cy yKasmBane Aa ce MHXKerepckKa
MexaHWKa pas3Buaa Yy CaMOCTasIHYy T[paHy
Hayke y [lapuCKOj NONUTEXHWUYKO] LIKOAM,
mehy UMjum HacTaBHULMMA cy BUIN CBETCKM
No3HaTM matemaTtmdapu JlarpaHxx v Kowwn.
BMCOK HMBO HacTaBe M3 MaTemMaTU4Ke aHa-
nuvse Ha lNMapucKoj noanTexHUUM AONPUHEO
je pa3Bojy aHA/IMTUYKOT NMPaBLA Y UHKeHep-
CKOj mexaHuuu. Hajuspasmtmju npeacras-
HUK aHANUTUYKOr npasua 6uo je axeHCKwu
npodecop AyrycT Putep, a jegaH oa Herosmx
y4yeHuKa 6u1o je n npodecop beuke TexHuKe,
JoxaH Bpuk.

,This death destroyed the corner stone of our ancestral home and
estate. The whole school year passed in such sorrow. | did barely enough
to pass my few remaining exams and finished all required drawings.”

At the fifth year of studying in Vienna, Milankovi¢ realized that
studying for an exam is not the same thing as studying for life.

“| started to get the clearer idea about the vast scope of science
and engineering. | realized, more clearly than before, that making notes
during lectures did not make a great engineer, let alone a scientist. And
| wanted to become both!”

That principle of studying for his vocation and for real life he used
in studying mechanics for civil engineering. In the library of Viennese
Techical University he found additional information which indicated that
engineering mechanics had developed into an independent branch of
science at the Paris Polytechnic, among whose professors were such
mathematicians of world renown as Lagrange and Cauchy. The high
quality of lectures in Calculus at Paris Polytechnics contributed to the de-
velopment of the analytical branch in engineering mechanics. The most
prominent representative of this analytical branch was Professor August
Rieter from Aachen. His student was Johann Brik, a Professor of the sci-



Mpodecop Hayke o rpahery MocToBa, JoxaH bpuk, Taga
NPBU CTPYYHWU KanauuteT beyke mexaHuke, 61O je oannyaH

ence of bridge construction, then the first professional faculty
of Vienna Mechanics, an excellent practicing engineer and inde-

WUH}KEHEP MNpPaKTu-
Yyap M CaMOCTa/IHU
Hay4HuK. [Mpepasao
je MwunaHkosuhy
HajBaXHUjU  npeg-
MEeT MeTe LWKOACKe
roguHe. Y npepa-
BatbMMa bpuka,
mnaau MunaHkosuh
Hanasn CHaXKHy WH-
cnupaumjy 3a Kac-
HuWja 6aB/berba Hayy-
HMM PaZOM.

MwunaHkosuhes npodecop JoxaH Bpuk

Milankovi¢’s professor Johan Brik

Ceoje cTtyauje rpaheBuHe, MwunaHkoBuh je
ycnewHo 3aspwmno 1902. roguHe.
Mocne ycnewHor  3aBplieTKa cTyAamnja,
MwunaHKkosuh je, Kao AprKaB/baHWH Xabcbypluke mo-
Hapxuje, buo y obaBesun Aa oACNYyKU BOjHU POK. MIcCKOpUCTMO je npaBo Aa
Ce Kao CBPLUEHM MaTypaHT npujasu y cTaTtycy ,A06pososbLa” 3a jeaHoro-
OVLWHE CNYXKEeHe, a/In O BIaCTUTOM TpPoOLLKY. CBoje BOjHUYKe obaBese no-
yeo je ogpahumeatn y Ocujeky, notom y 3arpeby. ChobogHo Bpeme Hajpa-
Avje je nposoano ca csojum npodecopom Bapuhakom Koju je, y To Bpeme,
610 pegoBaH npodecop 3arpebaykor yHnusepsuteta. Hajuewha tema ruxo-
BMX pa3rosopa 6uaun cy MuaytMHoBu nnaHosu 3a byayhHocr.

pendent scientist. He
taught Milankovié the
most important sub-
ject in the fifth school
year. In Brik’s lectures
young Milankovi¢
found a strong inspira-
tion for his later scien-
tific work.

MwnaHkosuhes npodecop EmaHyen Yybep
Milankovi¢’s professor Emanuel Czuber

Milankovi¢ successfully finished his studies of civil
engineering in 1902.

After successfully completing his studies,
Milankovi¢, being a citizen of the Habsburg monarchy, was
under the obligation to complete his military service. He made good use
of his right to apply, as a secondary-school graduate, for the status of “a
volunteer” for one-year service, but at his expense. He started his military
service in Osijek, then continued in Zagreb. He most readily spent his free
time with his professor Vari¢ak, who was, at that time, a full professor at
the University of Zagreb. The most frequent topic of their conversations was
Milutin’s plans for the future.
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,JedHoea 0aHa npoyuma mu Bapuhak uzsewmaj ca
npeodasara WMo 2a je 00pHao yupuwku npogecop Cmodona
Ha KoHepecy mamemamuuapa y Lupuxy, 1896. 2oduHe. To
npedasarbe b6asu ce y3ajamHUM 8€3aMd MexXHUKe U mame-
mamuke. Y bemy Cmo00s10 u3naxe ceoje Mulirbere 0d, Kao
wmo y 8ojcyu uma oguyupa-ppoHMawa u eeHepanumab-
HUX oGhuyupa, U y UHM¥EerepCKoM Mo3usy rnocmoju makea
pasnuka usmehy NpakmMu4yapa u meopujcku suwe obpasosa-
Hux uHMerepa. Camo mu meopemu4apu, ocrocobroeHu su-
WUM 3HaHeMm Mmamemamuke, y cmarby cy 0a pewasajy Hose
sesnuKe npobaeme mexHuKe.

TexHU4YkuU 0okmopam, pevye Mu Bapuhak, eeHepan-
wmabHa je WKona UH@#erepcke cmpyke. Kad ea cmekHeuw,
ocu2ypaHa mu je kapujepa suwez cmeneHa.”

AyCTpujcKe TEXHWYKE BeNMKe LKoNe goaesbuBane cy
OOKTOPCKe ANNJI0OME U TUTY/Ie, HA OCHOBY CaMOCTanHO u3spahe-
He Hay4yHe gucepTaumje U AOKTOPCKOr ncnuta. PMHaHcKjcKa
notnopa MwunaHkosuhy 3a 0Baj Hay4YHW M3a30B, KAaO U YBEK,
cTurna je opn yjka Bace y Buay ,,6eckamatHe nosajmue”.

MNocne oacnykewa BojHe obasese, 1903. roauHe,
Bpaha ce y beu. MpuKynuo je noTpebHy Hay4yHy nuTepaty-
py, MPBEHCTBEHO OHY KOja Cé OAHOCMNA Ha TeXHUYKEe HayKe.
MocebHo cy ra 3aHMManu pagoBu Koju cy ce 6asuam npobne-
MOM rpaheBMHCKe TEXHUKE, Y KOjuMa je 0OUNHO NpUMEHbUBaH
anapart BMLWe MaTeEMATMKE U aHAaZIMTUYKE MeXaHWKe, MoLWTo je
TUM anapaTom Beh ycnewHo pyKoBao.

Mpoyyno je mHOre TeXHUYKe AOKTOopaTe, Yr/1aBHOM
CTPy4YHe pacnpase, NpPojeKTe NojeaUHAYHUX TEXHUUKMX 0bje-
KaTa: rBO34eHMX MOCTOBA, BOAOjaXKa, NYYKUX WU XKeNe3HUu-
KMX NocTpojema. ,,A ygudeo cam u mo 0a npasy HAyKy YUHU
caMo OHO WMo uMa onwmuje2 3Ha4yaja, a He OHO WMo
8axcu 3a je0aH oopeheH KOH-
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“One day Variéak read to me a report from the lec-
ture that the professor Stodolla from Zurich had held at the
Congress of mathematicians in Zurich, in 1896. That lecture
dealt with the connection between engineering and mathe-
matics. In it, Stodolla explained his opinion that, just as the
army had officers, front-line soldiers and headquarter offi-
cers, in the engineering profession there was also a differ-
ence between engineers who worked in the field and more
theoretically educated engineers. Only those theoreticians,
qualified by their more extensive knowledge of mathemat-
ics, were capable of solving the new great problems of en-
gineering. ‘A PhD in engineering’, Vari¢ak said to me, ‘is like
the headquarters school of the engineering. When acquire it,
you are assured of a higher-level career.”

Austrian Technical high schools awarded doctoral di-
plomas and titles, based on an independently prepared sci-
entific dissertation and doctoral exam. The financial support
for this scientific challenge, as always, Milankovi¢ got from
his uncle Vasa as an “interest - free loan”.

After completing his one year of military service, in
1903, Milankovi¢ returned to Vienna. He collected all the
necessary scientific literature, primarily that referring to en-
gineering. He was especially interested in the works which
dealt with problems of civil engineering, where calculus and
analytical mechanics were applied to a great extent, and he
was already good at those.

He studied many technical doctorates, mainly pro-
fessional treatises, projects and individual technical objects:
iron bridges, water dams, harbors and railroads. “And | real-
ized also that real science was only that which had general
importance, and not that which was valid for one definite
particular, special case.” The

, 10 je buo mamema-
MuyYKu, O0aKne, Hecymrbu-
80 HaAy4yHU rpobaem, Koju
6u, peweH y oHome 0bu-
MY KaKae cam 3amMullisbao,
npedocmassbdo CMeapaH
donpuHoc Hayyu.”

KpemHu, crieyujaaHu cay4aj.”
Buwerogmwma uaeja: wucnu-
TaTU aHaAUTUYKE OcobuHe
NPUTUCKA, BaKHe Yy cTaTuum
MaCOBHUX rpaheBUHCKUX KOH-
CTPyKUMja, noctahe Tema he-
rose JOKTOPCKe gucepraumje.

idea which had been with him
for many years: to research the
analytical properties of pres-
sure, important in statics of
massive constructions, will be-
come the topic of his doctoral
dissertation.

“That was a mathe-
matical, thus, undoubtedly, a
scientific problem, the solu-
tion of which in the scope |
envisaged would be a real
contribution to the develop-
ment of science.”




Joktopcka aunnoma obe-
3b6ehmBana my je HecmeTaH, camMocTa-
JIaH Hay4yHU paga.

,10 mMu je 6uo
yusb xcuseoma. Taj se-
AUKU nodyxeam Mo-
200 cam omno4vyemu u
ycnewHo  3aspuwumu
CaMo y maKeom 0yxoe-
HOM YeHmpy Kao wmo
je buo beuy, y Kojem cy
6usa ckynsbeHa cea Ha-
yuHa baaea ceeta.”

JOKTOpCKY anceprtaumjy
noa HasvMeom ,Teopuja ANHWjA Npu-
Tucka” (,Beitrag zlir Theorie der
Druckkurven”), onbpaHuo je 3. geuem-
6pa 1904. rognHe y ABageceT nNeToj ro-
AWNHWU XnBoTa. [JOKTOpaT je MonoXKuo
npea, KOMUCUjOM Y KOjoj Cy ce Hana-
3MNa YeTUpu 4YnaHa: npodecop bpuk
(npeacegHUK Komucuje) U YNaHOBM
®uHTep, Yybep n Tetmajep, Tagawwbm
pekTop. UcnuT je Tpajao aBa caTa, y3
6pusbaHTHe oaroBope MwunaHkoBuha
Ha CBa MOCTaB/beHA NUTakHbA.

, KO cam, rnpeu
00 csux Cpba, nocmao
00KMOpP MexXHUYKUX Ha-
yKa, HO ce8e4vyaHoj npo-
mouyuju 17. deuyembpa
1904. 2o0uHe. Ta 200u-
Ha 0oKmopama buna je
npecyoHa 3a Moj 0yxos-
HU pa38umak U KacHuju
Hay4YHU4YKu no3sus.”
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YKa3 aycTpujckor uapa Pparbe Jocuda o npornawery MunytunHa
MwunaHkosuha 33 OKTOPa TEXHUYKMX HayKa (BnacHuwTeo CAHY) e

Decree of the Austrian Emperor Francis Joseph on the declaration of Milutin
Milankovi¢ as a Doctor of Technical Sciences (Owned by SASA)

The doctoral diploma provided him
independent scientific work.

“That was my life goal.
| could initiate that great un-
dertaking and successfully
finish it only in such intellec-
tual center such as Vienna,
where all the scientific trea-
sures were collected.”

Milankovi¢ earned his PhD on
December 3.1904 when he was 25, with
the thesis entitled “The Theory of Pressure
Curves”, orin the original “Beitrag zur Theorie
der Druckkurven”. He passed his doctoral
exam before a panel of four members: pro-
fessor Brik (the head of the panel), and other
members being Professors Phinter, Czuber
and Tetmeier, who was then the Rector. The
exam lasted for two hours, with Milankovi¢
providing brilliant answers to all questions
posed to him.

“That is how | became,
the first of all Serbs, a Doctor
of Engineering, with my of-
ficial promotion held on
December 17.1904. The year
of achieving my PhD degree
became the crucial year for
my intellectual development
and for my later work as pro-
fessional scientist.”

4]
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PABEBUHCKA MPAKCA
Y BEYY

Mo pobujarby 3Barba AOKTOPA TEXHWYKMX HayKa, peluno je ga ce
CTBapanayku nocsetn npobnemmma rpaheBnHapCcTBa, NPBEHCTBEHO OHMMA
Y YMjOj OCHOBM NEXUM MEXaHUKa N MaTemaTmKa.

MoyeTkom 1905. roauHe, 3anoll/baBa Ce Kao UHXKeHep Y rpaheBuH-
CKoj dupmum bapoHa Mutena, KacHuje ,Muten n bpaysesetep”, Kojoj je 3a
HOBY rpaHy TEXHMKEe apMMPAHO-OETOHCKMX KOHCTpyKuuja 6uo notpebaH
nobap Teopetmyap, cnocobaH Aa paan NpojekTe MU CTaTUYKe npopadyHe. Y
TEXHUYKOM b6uMpoy H6apoHa MuTena, noBepaBaHM Cy My HAjC/IOKEHU)U CTa-
TUYKM NPOPAYYHU NPU KOHCTPYUCakby HOBMX 3HaYajHMX objeKaTa, cneumjan-
HO OHWX rpaheHux oa apmupaHor 6etoHa. NocebHO Nogpyyje Herose ge-
NaTtHocTn 6UNo je NpojeKkToBare M U3Boher e BENIMKMX TaBaHMLLA, Kynoaa u
MOZYNIAaPHUX MOCTOBA, F4e je A0 M3parKaja AoLWaa CBa CTPYYHOCT, 3HaHE U
MaTeMaTUYKO-MeXaHUYKa CNPEeTHOCT M1aAor U TaNeHTOBAHOT AOKTOpA Tex-
HUYKNX HAYKa.

CIVIL ENGINEERING
ACTIVITY IN VIENNA

After receiving his PhD degree, Milankovi¢ decided to start work-
ing on civil engineering problems, primarily those based on mechanics and
mathematics.

In the early days of 1905, Milankovi¢ found employment as an
engineer in the construction company of Baron Pittel, later “Pittel and
Brausewetter”, which needed a good theoretician for the new technical
branch of reinforced concrete constructions, capable both of developing
designs and performing static calculations. In the technical office of Baron
Pittel, he was entrusted with the most complex static calculations when
constructing new important buildings, especially those built from reinforced
concrete. His particular field of activity was the design and construction of
large ceilings, domes and modular bridges, where all the expertise, knowl-
edge and mathematical and mechanical skills of a young and talented doc-
tor of engineering came fully to the fore.




MwunaHkoBuheBO pellere TaBaHULLE Y BUCOKO] TEXHMYKO]
wnonu y beuy (BnacHuwreo CAHY)

Milankovic’s solution for the ceiling in the Technical College in
Vienna (Owned by SASA)

C BE/IMKMM YrNeaom, anm n curypHowhy
y CBOje CNoCcOBHOCTU, peLlaBao je HajKkoMnan-
KOoBaHMWje npobseme Koju cy My NoBepaBaHM.
NHTEH3MBHO paau Ha rpaawn 6paHa, mocrto-
Ba, BMjadyKaTa, aKBaAyKaTa, XxuapoeneKkTpaHa
W apyrmux objekara.

Hberosu Hajsehn rpaheBMHCKM noayx-
BaTM M3 TOr BPeMeHa Cy: akBagyKT Cebew y
PYMyHUMjU — M AaHaAc MHTepecaHTaH rpahe-
BMHCKWN 0bjekaT, KaHanusaumje y beorpagy wm
Kowwnuama y Yewkoj, no3opuwte y Becnpemy,
cunoc ¢pabpuke runca y Erepewy y Mahapckoj,
MOCT Ha npy3u bey-lMewTa Kog baHxnae, nusa-
pay OcujeKy, u HU3 gpyrmux objekata. Ha anym-
Taumju 3a nssohere pagosa Ha beorpaackoj
KaHanusaumju, ¢mpmu bapoHa [lMutena no-
BepeHa je u3rpagma CaBCKOr Kosektopa. Y
Beorpagy je ¢upmy npeactas/bao maaam
MwunaHkosuh.

With a great reputation, and the confi-
dence in his abilities, he solved even the most
complicated problems he was entrusted with.
He worked intensively on the construction of
dams, bridges, viaducts, aqueducts, hydroelec-
tric power plants and other objects.

His greatest construction undertakings
from that time are: aqueduct Sebes in Romania
— even today it is an interesting construction,
sewerage systems in Belgrade and in KoSice in
Bohemia, a theater in Wesprem, a plaster fac-
tory silo in Egeresh in Hungary, the bridge on
the Vienna-Pest railroad line near Banhida, a
brewery in Osijek and many others. At the ten-
der for carrying out the work on the Belgrade
sewage system, Baron Pittel’'s company got the
task to construct the Sava sewage collector.
The company was represented in Belgrade by
young Milankovic.
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MNMoBepaBa My ce Taga M PEKOHCTPYKLMja
W aorpagka jeaHor Kpuna TexHUYKe BUCOKe
WwKone y beuy, y3 npymeHy Heroor nateHTa o
HOBOj BPCTM BETOHCKe TaBaHMLE, WTO je 3Ha-
YN0 OFPOMHO NPU3HAHE MNALOM CTPYUHAKY.

MocebHO cy 3anaxeHW HErosu pPagoBu
Ha NpojekToBaky xuapoueHTpana. Mehy pge-
CeT NpojekaTa Te BPCTe, Koje je paamnmo camo-
CTaJIHO U/IN je Y HbUMa Y4eCTBOBAO Kao capaj-
HUK, Bune cy u Tpu xMAapoueHTpane 3a rpaso-
Be bocHe n XepuerosuHe: barba Jlyky, buxah
n Kpyny. 3a notpebe Tnx npojekaTta, NPoBeo je
»HEKO/INKO Heaesba Y HUXOBOj N1enoj OKOAU-
HW”, pagM cHMMakba TepeHa. Haxkanocrt, ceeT-
CKM gorahaju cnpeuynnn cy huxosy U3rpaamy.

He was also entrusted with the recon-
struction and addition of a new wing to the
Technical University in Vienna, using his pat-
ent for a new kind of a concrete ceiling, which
meant an immense acknowledgement for such
a young expert.

His work on the design of power plants
was especially prominent. Among the ten
projects of that kind, which he worked inde-
pendently or as an associate, were the designs
for three power plants for towns in Bosnia and
Herzegovina — Banja Luka, Biha¢ and Krupa.
While working on these, he spent “sever-
al weeks in their nice surroundings”, with the
purpose of surveying the sites. Unfortunately,
global events prevented the construction of
those power plants.
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Y oBOM CBOM NMPBOM MO3MBY MMAO je BEMKOT ycnexa.

,CaMO HeKosUuKo meceyu rno-
c/s1e Moe2 yAacKa y npakcy, nybauko-
800 cam jedaH pad o CMAMUYKOM
U3pa4yHasary apmupaHo-b6emon-
CKUX KOHCMPpyKuuja. ¥ Hwemy cam,
npsu 00 CB8UX, CAOMWMUO MA4yHe
obpacue 3a OupeKmHo OuUMeH3UOo-
HUpare Oyra0 apMUPAHUX HOCA4a.
Tu cy obpacyu ooOmax 3amum yuwnau
y cmpyyHy aumepamypy, mehy
ocmanum y Emnepaepos8y eHUUKo-
neoujy apmupaHoz2 bemoHa u y 0esno
Xabepkanma u [locmysaHwuuya,
Koje je OHOa 8ax(uUs10 KOO 38AHUYHO
yrnymcmeo ayCcmpujckux rnponuca
0 apmupaHom b6emoHy. Tum cy ceu
MOju cmamu4ku pa4vyHu oobunu, y
o4YuMa aycmpujckux Hadsewmasa
30 apmupaHu 6emoH, c8oj HeCropHuU
aymopumem, U ja nocmaoox, rnpe
HaspuweHe ceoje 0sadecemuiecme
200UHe, weg mexHu4koe bupoa, a
oomax 3amum u oriyHomoheHu 3a-
cmynHuK npedy3eha Koje je paduso
no yenoj Aycmpuju u Mahapckoj, na
u u3saH Xab63bypwke moHapxuje.”

Mocne AOKTOpaTa U Kapujepe U3BPCHOT MHXKerepa y beukoj drupmun
6apoHa Mutena, MunytmHy Munankosuhy 6una cy otBopeHa MHora BpaTa.

HeymopHo pagehu nocao rpaheBUHCKOr WHXKerepa MO YUTABOj
TepUTOpMjn Tagawre Xabcbyplike moHapxuje, KacCHUje U Ha TepuUTopuju
Cpbuje, ncnosbaBao je OPUrMHANHOCT Y HENPEKUAHOM Tparakby 33 OAro-
BOPOM Ha CYLITMHCKA NMUTakba TexHUKe. Tako je 6Guno y rpagrmn mocTosa,
3rpaja, XMApoueHTpana, akBagykaTa, Npu nspaam CTaTUYKMX NPopayyHa, y
ngeanHom o61MKy pesepBoapa 3a BoAy, WM Npu pasmaTparby npobnema
rpagme Hajsehe moryhe rpaheBnHe Ha HaLLOj NaHETH.
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Milankovi¢ was very successful in his first profession.

“Only a few months after start-
ing work in practice, | published an
article on static calculations for re-
inforced concrete constructions.
Before anyone else, | presented the
correct formulas for direct dimen-
sioning of double reinforced girders.
These formulas were immediately ac-
cepted in the professional literature
— among others, in the Emperger’s
Encyclopedia of Reinforced Concrete
and in the papers of Haberkalt and
Postuvanshitz, which, in those days,
served as the official instruction man-
ual of Austrian regulations for rein-
forced concrete. In that way, all my
static calculations earned, in the eyes
of Austrian authorities for reinforced
concrete, undisputable authority, and
| became, before the age of twen-
ty-six, the head of engineering of-
fice, and immediately after that, the
authorized representative of a com-
pany that worked all around Austria
and Hungary, and even outside of the
Habsburg Monarchy”.

After getting his PhD diploma and the initial career of an exceptional
engineer in the Viennese Company of Baron Pittel, many doors were open
to him.

Working tirelessly as a civil engineer on the whole territory of the
Habsburg Monarchy of that time and later also in Serbia, he showed origi-
nality in his ceaseless search for an answer to some of the crucial problems
in engineering. He did it in building bridges, buildings, power plants, ag-
ueducts, in making static calculations, in building water reservoirs of ideal
shape and in solving many problems connected to the construction of the
tallest possible building on our planet.
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NATEHTU

Papehu Kpatko Bpeme y beuy Kao wed TexHUMUYKOr 6upoa, rMaBHU
KOHCTPYKTOP WM CTaTM4yap, CTEKAO je BENKMU yrnesd y 4nTaBoj AycTpoyrapcKoj
MOHapxuju. Cem CTPYYHOT KOHCTPYKTUBHOT pPaZa M 3aMaKeHMUX Hay4YHUX pac-
npaBa, MHTEPECOBa/Ia ra je MpoHanasayka AeNaTHOCT, Na je U Ha TOMe NAaHy

MCKa3ao CBOj PAaCKOLLIHM Ta/ieHaT.

,CacmasHu 0eo Hoese spcme
6emoHCcKe masaHuye Kojum ce
OHaG pa371uKoeasna 00 ceux ooma-
dawrbux 6uo je npusmamu4aH esne-
MeHm cavyureH 00 mpcke dyz2 100
cm, wupok 20 cm, a 8UCOK 25 cm,
0obpo nose3aH y uesauHy ca nem
jaKkux e8030eHUX Huua casujeHux y
0671UKy npasoy2aoHuUKa.”

Beh npse roguHe
rpaheBuHCKe npakce, 12.
maja 1906. roanHe, ynu-
CaH je, Ha Ume MunyTnHa
Mwunankosuha n Teogopa
Kpojua, npBun nateHT nog,
6pojem 25 292. bune cy
TOo 6eToHCKe TaBaHule,
NpoOjeKToBaHe TaKo Aa ce
Yy FbMMa Hanasmna TpcKa.

TaBaHMLa ce NOoKasasa OTNOPHOM Ha
no¥ap 1 Mmana je gobpe 3By4yHe KapaKTepu-
CTUKe. Jow 3HayajHuje je Aa je Beoma bp30
ywna y wupy ynotpeby, 6una npusHaTa y
CBeTy rpaguTes/bCTBa, a npeaysehy y Kome je
MwunaHKkoBuh pagno, HUXOBOM M3rpasHOom

omoryhuna nobpy 3apaay.

CamocTasiHO MM y capagru c bay-
majctepom Teogopom Kpojuem, octBapmo
je wect narteHaTta. JegaH on nocnenrux,
nog, 6pojem 36 916, NOHOBO y capaitbyk ca
Teopopom Kpojuem, ogHOCMO ce Ha pJasbe
ycaBpluaBarbe TaBaHWue, nocebHo 3By4yHe
nsonaumje. datmpa og 18. debpyapa 1909.
rogvHe, merose nocnefre roguHe paga y

XabcbypLuKoj MOHapxmju.

Yrnen aduvpmucaHor rpaheBuHCKor
CTPYYHbaKa M MpOHaNas3aya HUCY ra 3ajapxa-

nny beuy.

PATENTS
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Working for a brief time in Vienna as the head of the company’s
engineering office, a leading constructor and statics engineer, he acquired a
great reputation in Vienna and the whole of Austro-Hungarian monarchy. In
addition to expert construction work and well-received scientific treatises,
he was interested in becoming an inventor, and he showed his magnificent

talent in that area as well.

“An integral part of a
new type of concrete ceiling by
which it differed from all exist-
ing was prism-shaped element
made of reed 100 cm long, 20
cm wide and 25 cm high, well
connected into an entity with
five strong iron wires bent in
the shape of rectangular”

In the very first
year of his construction
practice, the first patent
with reference number
25292 was registered un-
der the names of Milutin
Milankovi¢ and Theodor
Kreutz. Those were con-
crete ceilings, projected
with reed in them.

The ceiling turned out to be fire-proof,
and it had good acoustic characteristics. Still
more important is that very soon it was wide-
ly used, and recognized in the world of civil
engineering, and to the company Milankovi¢
worked, it enabled a good profit.

Independently, or in cooperation with
baumeister (construction master) Theodor
Kreutz, he realized six patents. One of the
last, under the number 36916, in coopera-
tion with Theodor Kreutz again, referred to
further improvement of the ceiling, espe-
cially acoustic insulation. It dated February
18, 1909, which is the last year of his work in

Habsburg monarchy.

Reputation of a well-known civil engi-
neering expert and inventor did not hold him

up in Vienna.




MOBPATAK CBOM HAPOZY U MOPOAULM

CBeTCKM NoTpecu n nopogmyHe Hegahe, KOju cy ce AOroANAN TOKOM
neTe roauMHe UHXerepcKe npakce y bedy, 6unm cy mehy HajBaxKHUjUM pas-
NI03MMa HEroBOr KOHAYHOr noBpaTtka y beorpag n Cpbujy.

OkTo6pa meceua 1908. roanHe, AycTpuja je npornacuna aHeKkcujy
BocHe n XepuerosuHe. OBaj gorahaj ogjekHyo je u y Cpbuju, n3aspaslum
TAaKO3BaHy aHEKCUMOHY Kpu3y, nowTo je Cpbuja ycnena ga npesn Espony
n3Hece npobnem cpnckor nuTtakba. OBa KpM3a OOCTUNKE BPXyHaL, mapTa
1909. rognHe. CTaB/bak€e ayCTPUjCKe BOjCKE Y PaTHO CTakbe NPETUIO je Ha-
naguma Ayctpuje Ha Cpbujy, wTo je Cpbe y AycTpujn Ap>Kano y rpo3HU-
4yaBoj HendBecHocTU. O oBUM NpuanKama MwunaHkosuh nuwe: , Tada cam
nomnmnyHo jacHo ocemuo 0a ce Hana-
3UM y Henpujamerbckoj 3emsbu. Y mayj
ocehaj Huje me gulie 0cmMassbao, UAKo
je ybp30 u3a moz2a aHEeKCUOHAa Kpu3a
3aspuweHa.”

Y 710 Bpeme, MwunaHkoBuha

je 3apgecuMna u nopoauyHa Hepgaha.
dPebpyapa meceua 1909. roauHe,
MwunytuHoB 6pat Boja, Koju nocne
cBpweHe Buwe nosbonpuspegHe
WKosie Gelwe 3ano4yeo o6HOBY MOpPO-
OVYHOT MMaHba, MPEMUHYO je Yy LBeTy
Mmnagoctu. MunytmH n 6pat boraaH,
ca Mmajkom, ogayuuwe ga sehu peo
UMakba M34ajy Yy 3aKyn, jep octapena
MajKa HMje Mmorna cama fga pyKOBO-
an wbume. To je 6GMO NPeNnomHU Mo-
MEHaT Yy XMBOTYy U pagy MwuaytuHa
MwunankoBuha. ®unosodpckn dbarynter
beorpagckor yHusep3uteta, Te 1909.
roguHe, NOHyAMO My je MecTo npepga-
Baya Ha KaTegpwu 3a npumerbeHy maTte-
MaTUKY, Y OKBUPY KOje cy ce Hanasune
PaunoHanHa mexaHuka, Hebecka me-
XaHWKa n Teopujcka dmsnKa.

RETURNING TO HIS PEOPLE AND HIS FAMILY

World impacts and the family misfortunes happened during the fifth
year of his engineering practice in Vienna, were among the most important
reasons for his final return to Belgrade and Serbia.

In the October of 1908 Austria had declared the annexation of
Bosnia and Herzegovina. This event came as a shock for Serbia, causing the
so-called Annexation Crisis, since Serbia managed to present the Serbian is-
sue to the rest of Europe. The crisis point came in March 1909. The Austrian
army was ready for war and threatened Serbia, so that event kept all the
Serbs in Austria in a state of hectic suspense. Milankovi¢ wrote about this
situation: “It was then | clearly felt that | was in a hostile country. And that

feeling never left me, although soon
after that the Annexation Crisis was
over.

At that time, he also suffered
a family tragedy. In February 1909
Milutin’s brother Voja, who had start-
ed the renovation of the family estate
after finishing Agricultural School, died
at a young age. Milutin and his broth-
er Bogdan decided, together with
their mother, to lease the majority of
their estate because their aging moth-
er could not manage it on her own.
That was a crucial moment in the life
and work of Milutin Milankovi¢. That
same year, 1909, Milankovi¢ was in-
vited by the Philosophical Faculty
of Belgrade University to move to
Belgrade and become a Professor of
Applied Mathematics, which com-
prised Rational mechanics, Celestial
Mechanics and Theoretical Physics.



MonyT 6POjHUX CPNCKMUX MHTENEKTyanaua M3 pacejara, HoweH aybo-
KMM NaTPUOTU3IMOM, HanyLTa yao06aH X1BOT, ycrnewwaH U GMHaAHCHKjCKM BEOMaA
yHOCaH nocao rpaheBUHCKOr UHXXerepa y beuy, Te gonasu y beorpag 3a npo-
decopa Ha YHusep3utety. Mpsor oktobpa 1909. roanHe HanyLwTa NHXEHEPCKY
npakcy 1 ognasu y beorpaga.

HanywTajyhu bey, H1je npeknHyo npujatesbCKe Be3e U Hay4YHY Capaitby
¢ 6POjHMM ayCTPUjCKOM HayYHULMMA U MHCTUTYLIMjama, C Kojuma je capahusao
N pasmerKnBao HayyHe MHPopmaumje n naeje. Kaga cy my moryhHoctn go-
3BO/baBaJie, KOPUCTUO je MPUAKKY ga nocetn beu n gpyra mecta y Ayctpujn,
CpeTHe npujaTe/be N CapagHuKe, Aa YYecTByje y pasy 3HAYajHUX HayYHUX CKY-
NnoBa WAW A3, Y CBOjCTBY KOHCYNTaHTa WM NPOjeKTaHTa, y4yecTByje y uspagu
BeNMKUX rpah)eBUHCKUX objeKaTa. Y Tom umsby, 43 nyTa je nocetno Ayctpujy.

TPABEBUHCKA NMPAKCA
Y CPBUIN

Ctnxe y beorpag aa Ha Kateapu 3a npyumerbeHy ma-
TemaTuKy ®unosodckor pakynteta beorpaackor yHMBep3u-
TeTa, Nnpeaaje PaunoHanHy mexaHuKy, Teopujcky GU3UKY U
HebecKky mexaHWKy, Ha YMjum he TemesbMma ca3naaTm HOBY
HayKy, Ca *Ke/bOM 43 Ce NOTNYHO U UCK/bYYMBO MOCBETU Ha-
YYHUYKOM MO3MBY.

MehyTuM, YYMHMO je HEeKONMKO Mu3y3eTaka og, no-
CTaB/bEHUX NPUHLUMNA, He 360r HoBLa Beh 360r MHTepecaHT-
HocTu objekaTa. MNpBu nyT je To 6uno 1912. rogmnHe, npunm-
KOM M3rpagrbe XenesHuuke npyre Huw-Krbaxesau. Tpaca
Te npyre nwna je sujyraBum Tokom TMMOKa M npeceuana ra
AeseTHaecT nyTa. [pema npojekTy, Tpebano je nsrpaanTn
NCTO TOJINKO FBO3AEHUX MOCTOBA 04, MaTepwujasia yBe3eHor
M3 MHOCTPAHCTBA.

Moved by deep patriotism, as other numerous Serbian intellectuals
in Diaspora, Milankovi¢ left the comfortable life, a successful and financially
very lucrative job of civil engineer in Vienna and moved to Belgrade to be a
University Professor. On October 1st, 1909, he left his engineering job and went
to Belgrade.

Leaving Vienna, Milutin Milankovié did not break his friendly ties and
end scientific cooperation with numerous Austrian scientists and institutions
that he worked and exchanged scientific information and ideas with. Whenever
the circumstances permitted, he would take the opportunity to visit Vienna and
other places in Austria, to meet friends and collaborators .to participate in the
work of important scientific gatherings or to participate in major construction
works as a consultant or designer. In that capacity he visited Austria 43 times.

THE CIVIL ENGINEERING
WORK IN BELGRADE

He arrived to Belgrade to hold lectures in Rational
Mechanics, Theoretical Physics and Celestial Mechanics at
the Department for Applied Mathematics of the Philosophical
Faculty of Belgrade University, and on these foundations he
would build a new science, with a wish to devote himself com-
pletely and exclusively to scientific work.

However, he made several exceptions to this rule, not
because of the money, but the constructions which presented
an interesting challenge. The first time was in 1912 during the
building of the railway between Ni$ and KnjaZevac. The route
of that railway line went along the winding course of the river
Timok and cut across it nineteen times. According to the initial
project design, the same number of iron bridges of the mate-
rial imported from abroad.
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MocT y usrpagru Ha npysun Huw-Kraxesal, (BaacHuwTteo CAHY)

Bridge under construction on the Nis-KnjaZevac railway line (Owned by SASA)
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MwunaHKkoBuh n Heros WKoACKKM apyr MNeTap
MyTHUK, C Kojum je pagmo y npeaysehy 6HapoHa
Mutena, a Koju je Tpebano ga nsBoaM pagoBe, yo-
YMAM CYy @ Ce YMecCTO rBO34eHMX MOCTOoBa npobaem
MOMKe pelWnTU MHOFO jegHOCTaBHUje U jedTUHMU]je,
apMUpaHO-6EeTOHCKMM MOCTOBMMA. YMmecTo noHyhe-
HOr XOHOpapa, NpuxBaTHO je naaheHo TpoHeae/bHO
CTpy4YHO nyToBame Yy beu, Koje je nponano 36o0r u3-
6bujarba CpncKo-TypcKor paTa.

Y beorpaay, Cpbuju mn Jyrocnasuju ce, Ha-
KOH 1921. roanHe, MHTEH3UBHO pa3Buja rpaheBuH-
CKa pgenatHocT. MunaHKosuh je 6M0 aHraxoBaH Ha
BE/IMKOM Opojy rpaguavwta wupom Jyrocnasuje:
nyT KpasbeBo-Pawka, YnpaBa moHonona y Hwuwy,
Kagagapumma v Yan/bmHu, KomaHga MopHapuue
y Ausymwama, HapogHa 6aHKa y butosby. M3spimo
je npernes GETOHCKMX KOHCTPYKUMja WU CTaTUYKOr
npopadyHa 3a 3rpagy HapogHe 6aHke y beorpagy,
KOMMJIeTaH npojeKkaT 3a uarpagky Pabpuke HoBLA

Milankovi¢ and his schoolfriend Petar Putnik,
with whom he had worked in the company of bar-
on Pittel, and who was supposed to carry out the
construction work, noticed that instead of using
iron bridges the problem could be solved in a much
simpler and much cheaper way, with using bridges
of reinforced — concrete. Instead of the offered fee,
he accepted a paid three-week expert journey to
Vienna, which failed because of the Serbian-Turkish
war outbreak.

In Belgrade, Serbia and Yugoslavia, in the pe-
riod after 1921, building construction and civil en-
gineering were intensively developed. Milankovié
worked at a great number of construction sites
all over Yugoslavia: the Kraljevo-Raska road; the
Monopoly Administration Building in NiS, Kavadarci
and Capljina; the Naval Command in Divulje; the
National Bank in Bitolj. He carried out the inspection
of concrete constructions and static calculations for
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XaHrap Ha cTapom aepogpomy y 3emyHy — objeKaT og nocebHor 3Hauaja, Noz, 3alTUTOM Kao CMOMEHUK KynType

The hangar at the old airport in Zemun - an object of special importance, under protection as a cultural monument

03

y Tonumnaepy, oueHy npojekTa rpagte upkee Ceetor Mapka y
beorpaay, Hag3op NpPUAKMKOM 3ugara 3rpage KomaHae Basay-
XOMN/0BCTBa, bpojHEe eKkcnepTM3e No Mo3MBYy pasHMUX BaHaka u
OPYTMX UHCTUTYLM)a.

MwunaHKkoBuh je y CBOjCTBY KOHCTPYKTOpPa, CynepBm3opa,
HaA30PHOr OpraHa, NnpeaceAHMKa KUpuja 3a n3bop pellerba ca
KOHKypCca, nnu paga y Konayanpajyhum kommcmjama 6mo aHra-
*KOBaH Ha BULUe AeceTuHa BOjHUX objeKkaTa o4, apMupaHobeToH-
CKUX XaHrapa, paAuoHuLa, maraumHa, babpuykmx 3arpaga, na 4o
KacapHM M 3rpaga 3a cmeLlTaj Bojcke. MocebHo je 6Un0 3HaYaj-
HO aHra*koBakbe y nsrpagmum aepogpoma y 3emyHy, Kpasoesy,
Ckonsby, MocTapy, 3arpeby u MaHuesy. MpegsuheHe cy rpage
XaHrapa og apmupaHor 6etoHa pacnoHa og 35 ao 40 meTapa, 3a
CMeLUTaj U oApXKaBatbe aBMOHaA.

MaKo ce oaBojuo o rpaheBMHAPCTBA M KPEHYO MyTeM
n3y4yaBarba npobnema negeHux poba, rpaheBuHapcTBO je,
nnak, 61Mno Heros NO3mB, a/In U EroBa CTPAcCT, WTO ce Hajbosbe
BMAENO0 Y HEeroBoM nocnearem pagy ns obnactun rpahesmHap-

the building of the National Bank in Belgrade, did the complete
project design for the Mint building in TopcCider, the estimation
of project costs for building the church of St. Marko in Belgrade,
supervised the construction of the Air Force Command building,
and conducted numerous expert studies on invitation from vari-
ous banks and other institutions.

In the capacity of constructor, supervisor, supervisory
authority, president of the jury for the selection of solutions
from the competition, or working in the approval commissions,
Milankovi¢ was engaged in dozens of military facilities, from
reinforced concrete hangars, workshops, warehouses, facto-
ry buildings, to barracks and buildings for the accommodation
of the army. In particular, there was significant involvement in
the construction of airports in Zemun, Kraljevo, Skopje, Mostar,
Zagreb and Pancevo. The building of reinforced-concrete han-
gars with a span of 35 to 40 meters for airplane storage was
envisaged.

Although he separated himself from construction and
went on the path of studying the problems of the ice ages,
construction was still his vocation, but also his passion, which
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Mocneptn HayyHO TeopUjcKKM pas MuayTuHa MunaHkosuha BaBuioHCKK
TOopatb MoAepHe TeXHUKe, objas/beH 1955. roguHe. Mpecek npopayyHa
(BnacHuwTeo CAHY)

The last scientific and theoretical work of Milutin Milankovié, The Tower
of Babel of Modern Technology, published in 1955. Cross-section of
calculations (Ownership of SASA)

CTBa, ,,BaBMNOHCKN TOpak MogepHe TeXHMU-
Ke”, objaB/beHom 1955. roguHe y ,nacy”
CAHY-a, Tpu roguHe npepn, werosy cmpt. Y
HEeMY je YNOXMO OACYTHU HaMnop A3 CBOM
rpaheBMHCKOM paay Aa AUMEH3Ujy Kojy je
Beh nocturao y HaydyHom. locTtassba nu-
Tamwe: ,[Jo Koje Hajsehe BUCMHE U KOjuUm
CaBpeMeHUM cpeacTBuma 6Bucmo ce moram
nonetu yesuc rpahesMHom Koja 6u Hagma-
Wuaa cee AoTagalwre?” Y 0BOM NUTakby
nporosapa ancoNyTHU, MUTCKU FPaguTerb,
KOjU Xenu Aga NpemocTu rpaHuue naeje u
maTepuje 1 ga ce nonyt Mkapa BuHe npa-
BO Ka CyHUy Aa 6bu cjegMHMO UcTparknsaya
Heba u rpaautesba. Ogrosop je 6Mo y rpahe-
BWUHW Koja 6w buna casmpaHa og 6eTtoHa: ,
3a TaKaB noayxBaT MMaM, Kao HeKaZalltbu
WUHXXerbep, notpebHa Teopujcka 3HaHa U
NnpaKTU4YHa MckyctBa.” HberoBu npopayvyHu
Cy NOKasa/n fa ce Kao HajBuLIA, MOXe ca-
rpaanTn 6eToHCcKa rpaheBmMHa nonynpeyHu-
Ka ocHoBe 112,84 km, BucuHe 21,646 km,
WTO npeAacTaBrba TEOPWJCKY rPaHULYy BWU-
CUHe Koja ce 360r rpaheBUHCKe CTaTUKe He
MOXKe NPEeKopPaYnNTH.

MpojeKkTyjyhn cBoj BaBWNOHCKM TO-
pakb, ca WMPOKOM NNaTGopmom Ha BpXY, 3a
MEeTEOPONOLIKY M aCTPOHOMCKY OncepBaTo-
pujy, MunaHkosuh je, Kao u npe, nosesu-
Bao rpaheBnMHapPCTBO ca CBOjUM CHOM O MyTy
Ka BaCMOHM.
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was best seen in his last work in the field of
construction, “Babylonian Tower of Modern
Technique”, published in 1955, in “Glas”
(the Voice) of SANU, three years before his
death. In it, he made an absent effort to
give his construction work the dimension
he had already achieved in his scientific
work. He asks a question: “What woud be
the greatest height and by which modern
means could we climb upward using a con-
struction which would surpass all previously
in existence?” In this question, the abso-
lute, mythical builder speaks, who wants to
bridge the boundaries of idea and matter
and, like Icarus, soars straight towards the
Sun in order to unite the explorer of the sky
and the builder.

The answer would lie in a construc-
tion which would have been built of con-
crete: “For such an undertaking, as a for-
mer engineer, | have the needed theoreti-
cal knowledge and practical experience.”
His calculations showed that, as the tallest,
a concrete building with a base radius of
112.84 km and a height of 21.646 km could
be built, which represented a theoretical
height limit that could not be exceeded due
to construction statics.

In designing his Tower of Babel,
with a wide platform at the top, for a me-
teorological and astronomic observatory,
Milankovié, as before, connected civil engi-
neering with his dream about traveling to
space.
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Mako je y Beuy ocTBapno Beoma ycnewHy Kapujepy Kao rpaheBuH-
N -I..'F ' . CKM MHXXerep, HEerosa je »esba, Mnak, buna ga noctaHe npodecop Ha He-
- KOM YHMBEpP3UTETY, jep 61 Ty MOrao Aa ce NoTAyHO NOCBETU Hay4YHOM paay,
ﬁ‘ WTO je buna HeroBa AaBHallkba ¥Kesba. Ha Beykom yHUBEP3UTETY, 1 nNopes,
Br 3anararba Herosor npodecopa M caBeTHUKA LapcKke Bnage bpuka, 1o my
Kao CpbuHy Huje 6uno omoryheHo.
MpenomHa roamHa 3a HayyHu pag MunytuHa MunaHkosuha 6una
il je 1909. Te roanHe gobuja nosms ca Punosodckor dakynteta beorpaackor
. yHuBep3uTeTa aa npehe y beorpaz kKao npeaasay Ha Kateapwu 3a npumerse-
HY MaTEMATUKY, Y OKBUPY Koje cy ce Hanasune PaumoHanHa n Hebecka me-
XaHuWKa u Teopujcka dusmka.
- | beorpaacku yHuBep3uTeT ce, o4 cBor ocHmBama 1905. rogmHe, no-
CBETWMO CTBapaky MIAZO0r M CTPYYHOT KaZpa NyTeM aHra*koBakba MIAAMX U
HaZapeHUX Jbyam, Kako 6u ce NpmubanKMO yrnegHUM eBPONCKMM YHUBEP3U-
TeTuMa. Mehy TUM Mnagum, 06pa3oBaHUM M TaneHTOBAHUM Jbyauma buo
je 1 MunaHkoBwuh, Koju je y beuy cTekao nme 1 NoJsIOKa;j.

WORKING AS AN EDUCATOR

Although he had a very successful career as a civil engineer in
Vienna, his long-time wish had been to become a university professor so
1 i that he could devote himself completely to his science. On Viennese univer-
gy ’ sity, although supported by his professor and advisor of emperor govern-

ment Brick, to him, being a Serb, it was not possible.
RS The year of 1909 was the crucial one for the scientific work of Milutin
- " Milankovi¢. In that year he was invited by the Faculty of Philosophy of
% ; Belgrade University to move to Belgrade as a Professor at the Department
& for Applied Mathematics, where rational and celestial mechanics and theo-

retical physics were taught.
After its foundation in 1905, Belgrade University devoted itself to
LT - gathering young and expert staff, e?ngaging young anc'l gift.e.d people, in gr—
] ! der to move up the ranks of prominent European universities. Milankovic,
who had already established his reputation in Vienna, was among these
¥ ' young, educated and talented people.




YKkaz 0 noCTaB/behy
MwunankoBMha 3a  npodeco-
pa nNpuMerbeHe MaTemaTuKe
Ha dPunosodckom dakrynteTy
YHusepsuteta y beorpagy no-
TNMCao je TadalWrW MWUHUCTAP
npocsete /bybomup CtojaHoswuh,
9. centembpa 1909. rogmMHe no
CTapoOM KaneHaapy.

Opnyky [Oa  oCTaHe vy
Beorpaay aoHeo je us aybokor
yBepetba ga he ce camo oHga
ocehatn cpehHMmM U cmaTpaTtu
[a je nocTMrao npasu LW/b CBOra
YKMBOTA, aKO NOCTAaHE HAayYHUK 0Z,
dopmara.

Beoma 6p30 ycnocra-
BMO je npwujate/bCTBO ca, nNoO
CTPyUMU HAj6AMKMM  Kosierama,

The Decree on the
Appointment of Milankovié
as the Professor of Applied
Mathematics at the Faculty for
Philosophy of the University
of Belgrade was signed on
September 9th, 1909, by
Ljubomir Stojanovic, the Serbian
Minister for Education of that
time.

Milankovi¢’s decision to
stay in Belgrade was the result
of his deep conviction that he
could feel happy there, and he
knew that he could achieve his
true life goal only by becoming
a distinguished scientist.

Very soon, he became
friends with the colleagues clos-
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YKa3 Kpasba MeTpa | o npornawery MunytnHa MunaHkosmha 3a BaHpegHor —
npodecopa, beorpag 1909. (BnacHuwteo CAHY)
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Decree of King Peter | on the proclamation of Milutin Milankovi¢ as an associate
professor, Belgrade 1909. (Owned by SASA)

Mwuxamnnom [Metposuhem — MwuKkom Anacom u
BorgpaHom laBpunosuhem. OHM cy, nopes npo-
¢decopa Bapuhaka, Yybepa u bpuka, 6UTHO yTn-
LLa/IM Ha HEroB PAa3B0Oj M HAY4YHO onpeaesbere.

borpaH Faspunosuh, npodecop
MaTtemaTunuke aHanu3se Ha Bennkoj wkonu u tex-
HUYKMM daKynTeTMma, pekTop YHuBep3uTeTa y
ABa HaspaTta u npeaceaHnK Cprncke Kpas/beBCKe
aKagemuje y nepmoay og 1931. no 1937. roaunHe,
610 je MHMUMjaTop Aa ce MunaHKkosuh npumu 3a
npeaasayda Ha Punosodckom daryntety. Mopen,
JoBaHa Usujuha, Muxanno Metposuh je 6uo gpy-
M NOTNWCHMK 3axTeBa 3a fonasak MunaHkosuha
y beorpag.

C Muxannom [letposuhem, npodeco-
pom Teopujcke matemaTuke Ha Punosodckom
daKynTeTy, APYyroBao je of, Aonacka y beorpag,
cse 0o MukunHe cmptun 1943, roguHe. dennnu cy
3aje4HWNYKY cnywaoHuuy n coby 3a pag, 3BaHy

est to him by profession, Mihailo Petrovi¢ - Mika
Alas and Bogdan Gavrilovi¢. They, together with
professors Varic¢ak, Czuber and Brik, influenced
his development and scientific profile the most.

Bogdan Gavrilovié, professor of math-
ematical analysis on High school and Technical
faculties, twice elected rector of the University,
and the president of the Serbian Royal Academy
in the period from 1931 to 1937, was the initia-
tor of Milankovié’s acceptance for a lecturer on
the Faculty of Philosophy. Besides Jovan Cvijic,
Mihailo Petrovi¢ was the second signatory of the
request for Milankovic’s arrival in Belgrade.

He was friend with Mihailo Petrovié, pro-
fessor of Theoretical Mathematics at the Faculty
of Philosophy, from his arrival to Belgrade until
Mika’s death in 1943. They shared the lecture
hall and the office, called Mathematical Seminar,
though they met there rarely. Mika was an early

Mwuxauno MNetposuh-Muka Anac (1868-1943)
(BnacHunwteo CAHY)

Mihailo Petrovi¢-Mika Alas, (1868-1942) (Owned by SASA)

BorpaH Faspunosuh (1864-1947) (BnacHuwTso CAHY)
Bogdan Gavrilovic¢, (1864-1947) (Owned by SASA)




MaTemaTU4KM CEMUHAP, MaKOo Cy Ce Y HOj peTKo cpeTanun. Muka je 6uo pa-
HopaHwunal, a MunyTuH je y To foba nwao Ha noyYnHak. C Mmnkom ce yecto
KOHCY/NTOBAO Kaja je Tpebasio pelmnTn CNoXKeHe maTemaTMyke npobneme,
a/n je UCTO TaKo YMeOo Aa NpaBuM HeyMeCHe LWane Kaga cy y nuTakby bune
pubapcke gorogoBlTUHE. NocebHO 3aHMM/BUBKN 6MAM cy MUKUHU YacoBU
NAnBama, Koje My je Ap*kao MunyTtuH. To je 6uno Tonmko ,ycnewHo” u 3a-
HUM/BUBO Aa HUje BMN0 HM roper HaCcTaBHMKA HM nolwmnjer Haka.

Mako HaBeAeHW HayyHULM HUCY Paauan Ha UCTOM No/by paga,
CBOjUM MPMMEPMMA, NOCTYNLUMMA U NPUHLMNUMA UCTPAXKMBaHba, Kao U Of-
HOCOM npema Hayuu, 6unum cy MunaHkosuhesm ysopu.

MpBor pagHor aaHa, 6una je jeceH, 3. okTobap, Kopayajyhu Hepas-
HOM KanZpmMoMm CprncKe NPecToHuLEe — Taga BapoLwm, Ka Punosopckom da-
KynTeTy, cehao ce otmeHor anu octapenor beuya. Ocehao je ga ra 6eorpaa-
CKa Bapow nogmnahyje, To ra je pagosano. buo je Hajmnahu npodecop no
3Bakby M MO rogMHama.

riser, and woke up at the time Milutin usually went to bed. When some com-
plex mathematical problems needed to be solved he often consulted Mika,
but at the same time, he could make inappropriate jokes referring to fishing.
Especially interesting were Mika’s swimming lessons, held by Milutin. That
was so “successful” and interesting that the world had never seen a worse
teacher or a worse pupil.

Although the above mentioned scientists did not work in the same
field, by their examples, methods and principles of research, as well as their
attitude to science, they were Milankovi¢’s role models.

On his first working day, (it was autumn, October 3rd), walking on
the uneven cobblestone streets of the Serbian capital —a small town at that
time — toward the Philosophical Faculty, he was thinking of noble, but old
Vienna. He felt this small town, Belgrade, was rejuvenating him, and it made
him happy. He was the most junior professor, both according to his title and
in years.

Tora AaHa nounkbe Herosa ycnewHa HacTaBHUYKA Ka-
pujepa. bpojHum reHepaumjama je 6uo y3opaH WU oaroBopaH
yuntesb. Y noyeTKy paja cycpeo ce ¢ Beankum bpojem npobne-
Ma. Tpebano je ga ApXKu nNpefaBarba U3 TpU pasnmunte obna-
CTW, OA, KOjuX je camo jeaHy, PaumMoHanHy MmexaHuKy, CAyLWwao Ha
Bennkoj wkonun y beuy.

Beoma npeumsHoO je ucnaaHMpao nporpam cCBora paja
M Yy HOPMAZHUM YC/NIOBMMA CTPUKTHO ra Ce NPUAPHKaBaAOo.
MpepaBatba je gpKao yTopkom u cpegom. [lobpo npunpemsbe-

Ha npepasatba M3narao je CTyaeH-
TUMA Ha 3aHMM/bUB HAYUH, @ OHU Cy
6111 BEOMa 3aXBasIHU C/YLLAOUM.

,BYOHMM OKOM npaTno cam
C KOjUM WHTepecoBakbeM CAyLIAOLM
npaTte Mmoja npegasaka M BMAEO A3
Me BP0 pago caywajy. A Kaga Haj-
CNOCObHMjU M Hajo3bU/BHUjKU Melhy
buMma msahowe Ha ucnut, 6O cam
BPNO 3340BO/baH 3HatbeM Koje cy
cTeknn.”

O HoBom npodecopckom no-
3uBy MunaHkoswuh je 3anucao:

His successful teaching career begins on that very day. He was an
exemplary and responsible teacher to numerous generations. In the begin-
ning, he met with a great number of problems. He was supposed to give
lectures in three different fields, only one of which, Rational Mechanics, he
studied at the Great School in Vienna.

He has planned the program of his work very precisely and under
normal conditions he observed it strictly. He held lectures on Tuesdays and
Wednesdays. He gave well-prepared lectures in a very interesting way, and
the students were very a receptive audience.

“I followed watch-
fully how interested the stu-
dents were in my lectures
and | saw that they listened
to me readily. And when the
most capable and the most
serious among them took
their exams, | was very sat-
isfied with the knowledge
they acquired.”

Milankovi¢  wrote
this about his new teaching
profession:



TPATAHE 3A CAAPXKAJEM HAYHHOT PAOA

Honasak y beorpag omoryhmo je MunaHkosuhy ckpomaH anm mu-
paH 1 6e36puKaH }KMBOT M MYHO BPEMEHA 33 HAY4YHU paa.

»Y HAYYHUYKOM r103uU8y HAWAO CaM Yy200HO ymo4uwme, jep cam
wume 6uo 3awmuheH 00 MHO2UX MP3a8UUA Koje cy mompecarse yeo caem.
100 mum Kposom ypaduo cam U ornpemuo C80jy Hay4HUYKY paduoHuUyy, na
/IUYHO 0080jeH 00 s8enUKO2 ceema aau y cmasnHoj OYyX08HOj 8e3uU €A He20-
8UM 3HAMEHUMUM Hay4YHUUUMGa, u32paduo c8ojy Hay4Hy obaacm, ceoje He-
MPUKOCHOBEHO OYX0BHO UMAH-€. ¥ Moj paduoHUyU cam nposeo, ca Kpam-
KUM ripekuouma, yempoecem 200uHa, nuwyhu u nybaukyjyhu ceoja oena.”

MpBMX HEKONWKO rognHa No A0NACKY Ha beorpaacku yHuBep3uTeT
YI/TaBHOM je MOCBETUO MpefaBatbMMa Ha Kateapu npumer-eHe maTtema-
TUKe. Y3 tbUX, Hanncao je n objaBmo nsBecTaH 6poj pagoBa, Koju cy, Kako
Karke, NPOUCTEKIN N3 HeroBMX Npesasama.

Kapna je jepaH og oBux pagoBa, U3 06-

nactn Teopuje penatueuteTa, nocnao y 3arpeb
cBOome npwujaTesby Bapuhaky, nobuo je ogro-
Bop Aa he pag 6utn objas/beH. Bapuhak my
je CKpeHyo nakkby Aa Cy 4O MUCTOr pesynTaTta
OOLNA TP amepuyKa HayYHUKA 1 Aa Cy UM pa-
[,0BU Ny6IMKOBaHM.

Moy4yeH oBMM UCKycTBOM, MnnaHkosuh
je powao Ao ysepema:

SEARCHING FOR RESEARCH TOPICS

Arrival to Belgrade enabled Milankovi¢ a modest, but peaceful and
carefree life and a lot of time for his scientific work.

“I found a comfortable shelter in scientific vocation, because it pro-
tected me from the great world events. Under that roof | made and fur-
nished my scientific workshop, and personally separated from the great
world, and in constant spiritual connection with its distinguished scientists,
| built my own scientific field, my sacrosanct spiritual estate. | have spent in
that workshop, with short interruptions, forty years, writing and publishing
my works.”

After coming to Belgrade University, Milankovi¢ devoted his first
several years there mostly to lectures at the Department of Applied
Mathematics. Along with the lectures, he also wrote and published a great
number of articles which, as he said, grew out of his lectures.

When he sent one of these papers, re-
garding the theory of relativity, to Zagreb to
his friend Varicak, he got the answer that the
paper would be published. Variéak called his
attention to the fact that three American sci-
entists had come to the same result and that
their papers had been published.

Learning a lesson from this experience,
Milankovi¢ was convinced:

WUctoBpemeHo, Kpehe y noTpary 3a opujeHTaumjom CBOT LLeoKyn-
Hor byayher paga. To je 6uno goba HeroBor MHTEH3UBHOT M AyOOKOr pas-
MULW/baka. Kao cuctemaTnyaH YOBEK HUje TEXMO TaKMUYEHbY, BEIMKOM
6pojy pafoBa, HATU MOBPLUHMM pe3ynTaTuma. Y TOMe Ce pasIMKoBao of,
6pOjHMX HAy4YHMKa Koju cy ce ,,rybunun” y getasmbmma.

C 063npom Ha TaKaB CBOj KapaKTep, Kao MU HarM U OrPOMaH pa3Bu-
TaK ersakTHUX NPUPOAHUX HayKa, Kojuma cy ce Beh 6aBman 6pojHU HayYHU-
UM, AOWA0 je A0 yBepera Aa 3a cebe mopa NOTPaXKMTHU 40 Taja HEUCTpPa-
YKEHO nosbe paga.

At the same time, he started the search for the basic material for all
his future work. That was the time of his intensive and deep thinking. As a
systematic man, he did not aim towards the competition, to a great number
of the published articles, or to many superfluous results. In that attitude he
differed from the numerous other scientists who were “lost” in the details.

Given his character, as well as the sudden development of the exact
natural sciences already being researched by numerous scientists, Milutin
came to the conclusion that he had to find a work field that was not re-
searched before.



MNpucetmo ce Kwure ,Uctopuja
AHOPraHCKUX MPUPOAHUX HayKa Yy AeBeTHa-
ectom Beky” CurmyHaa [MHTepa, npodeco-
pa TexHWuKe WKone y MuHxeHy, Koja he my
[aTM nNyToka3 3a 6yayhm Hay4yHWYKM paa.
,poyumax mo desno noHoeo u, 0a bux 0o-
buo jacaH npeasned 0 MOCMAHKY, PA38UMKY U
mMehycobHOM noaoxcajy mux Hayka, rnpeoy-
3ex 0a Mo npeocmasum 2pa@u4Ku, HEKOM
spcmom 2eoepaghcke mane. OHa je npedoya-
80710 MpPU KOHUEeHmMpuU4Ha Kpyaa. lospwuHa
yHymapre2 Kpyaa npeoo4yasana mu je ob-
aacm mMamemamuykux Hayka. OHe cy ce
pa3zeune u3 [eomempuje Koja je, no ceome
MOCMAHKY, Hajcmapuja rnoKpajuHa e23akm-
Hux Hayka. OKo me KpyxHe obnacmu ma-
memamuyYKux Hayka obasuja ce npcmeHa-
cma 0baacm e23aKMHUX NpupoOHUX HAYKQ,
PayuoHanHe mexaHuke, Hebecke mexaHuKe,
AcmpoHomuje, Pusuke u Xemuje, a OKO He
npcmeHacma 06s1acm 0ecKpunmueHUX aHop-
20HCKUX nNpupoOdHuUX Hayka: Memeoposnozuje,
leogpusuke, [eonoeuje, MuHepanoauje u
leoepagpuje. Mocmampajyhu my cxemy, ce-
mux ce peyu KaHma 0a ce y ceakoj 00 mux
MPUPOOHUX HaYKA HAAAG3U CAMO MO/UKO rpa-
8e HayKe y KO/IUKO je y Hb0oj 3acmynsoeHa ma-
memamuka... Ty Heade y epaHuU4YHoj obnacmu
mux 0eajy npcmeHacmux noopy4ja, mopajy
ce Hana3umu nosea Koja bux moz2ao 3aopa-
mu ceojum mamemamu4Kkum opyhem, 3aceja-
mu ux u ca4yekamu b uxos na100. O0ay4ux 0a
308UPUM Yy me 2paHUYHE HayKe U rovex ca
memeoposnoaujom.”

He remembered the book “The
History of Inorganic Natural Sciences in the
Nineteenth Century” by Sigmund Gunter,
professor at the Engineering School in
Munich, which could give him a direction
for his future research. “I read that book
again and in order to have a clear picture
about the origin, development and the mu-
tual position of these sciences, | undertook
to represent that process visually — to make
some kind of a map. It had three concentric
circles. The surface of the inner circle repre-
sented the area of Mathematical Sciences.
They had all developed out of Geometry
which is, by its origin, the oldest area of ex-
act sciences. Around that circular area of
the Mathematical Sciences was wrapped
the circular area of Exact Natural Sciences,
the Rational Mechanics, the Celestial
Mechanics, Astronomy, Physics, and
Chemistry; and around this, there was the
circle of descriptive inorganic natural sci-
ences: Meteorology, Geophysics, Geology,
Mineralogy and Geography. Looking at that
map | remembered the words of Kant — that
in each of these Natural Sciences there was
real science only so far as Mathematics was
part of it... Somewhere, in the border area
of these two circles, there had to be a field
which | could plough with my mathematical
tools, sow the seeds and wait for the har-
vest. | decided to peek into the area of these
bordering sciences and so | started with
Meteorology.”

FEOMETPH|A
MATEMATHUKA

@ -
A31KA MunEPANOTY

MwunaHkosuheBa Wwema NpupoaHMX HayKa (BnacHuwTteo CAHY)

Milankovi¢’s Natural Sciences Scheme (Owned by SASA)




Y Be3u ¢ gennma us meteoposiornje, obpaha ce 3a nomoh apyry us
CTyAeHTCKor aoba, konern ¢ beorpagckor yHuBep3uTteTa, Masny Byjesuhy,
HacTaBHUKY MeTeoponoruje n Knumatonoruje. ,,3anumax Byjesuha 0a nu
y HEe2080j Hayuu Uma pacrnpasa y Kojuma ce u3oawHuje npumerbyje ma-
memamuyKka Hayka...” OH My Aafe Ha yBWUA rnaBHa Aena Te HayKe Koja cy
npeaoyaBana caBpeMeHo ctakbe. Mehy kuma cy buna n gena 6eykor mete-
oponora XaHa v napmckor AHroa.

Bp30o je MunaHkoBuh yBnaeo aa je 6poj oBakBUX pacnpaBa CaCBUM
CKPOMaH, a A3 MaTemMaTMKa U y TOM Manom 6pojy pacnpaBa HUje yBeK Npu-
MetbeHa Ha NpPaBu HauuH: ,,Buwia mamemamuka jow Huje 6una npodpnaa y
my HayKy, HUmu cy memeoposo3u oHoz 0oba bunu y cmarny 0a ce Home
ycriewHo cayxce.”

MocebHy naxkky 06bpaTno je Ha ABe pacnpase. JegHa og Hux 6una
je pacnpaBa 0 COMAPHOj KAMMM, NOA4 KOjOM Ce NoApPa3yMeBa OHA KAMMaA Koja
6u ce ycnoctaBuna Ha NOBPLUMHK 3em/be 6e3 NnpucycTea aTmocdepe u Xu-
apocdepe, a apyra ce 6asmna npobnemom pacnopega CyHuyeBe Ton0Te Ha
nospwuHu 3emsbe. Mpoyyasajyhu pagose Taga Hajno3HaTUjer KAMMATONO-
ra XaHa, yo4uu1o je 3Ha4yajaH npobsiem Koju je MocTao jegaH oA raBHUX Npea-
MeTa HeroBux NCNUTUBara. bro je To npobnem negeHnx goba.

CToroavwbMm pagom reosora

[0Ka3aHo je aa ce y aoba Hajmnaher re-
O/I0LKOT Nepuoga, KBapTapa, OAUrpao
BenuMKn porahaj nepeHux poba, wTo
je nmocnegmua HanM3MEHUYHOr CMeHU-
Batba MepmMoaa Ca apKoM M XNagHOM
Kaumom. Kaga cy reonosm oTkpuam Ty
CAUKY 3em/bUHEe MpPOLNOCTMU, HayKa
ce Hawna npej BE/JIMKOM 3arOHETKOM:
WTa je 6M0 Y3pOK TUM BEUKUM KAU-
MaTCKMM NpoMeHama’?

MwunaHkosuh je youmo Tpu
K/by4Ha pa3nora 360r Kojux HayKa Tora
poba Huje objacHMNA y3poKe KAnMmart-

CKUX NMpPOMEHa Koje cy ce gorahane y
reosIoWKoj uctopmju 3emsoe. Te pasno-
re MunaHkosuh Hanasu y osome:

Starting his meteorological work, he turned for help to Pavle Vujevi¢,
his fellow student and colleague from Belgrade University, the Professor
of Meteorology and Climatology. “I asked Vujevic if there were, in his sci-
ence, some papers which made abundant use of mathematics...” He let him
see the major works in the field, representing the contemporary situation.
Among them were works by Viennese meteorologist Hann and by Ango
from Paris.

Milankovi¢ soon realized that the number of such papers was quite
modest and that the Mathematics applied even in such a small number
of papers was not always used properly. “Neither had Calculus reached
that science yet, nor were the meteorologists of that time able to use it
successfully.”

He paid particular attention to two of these studies. One of them
was a paper on the solar climate, which meant the climate that would reign
on the surface of the Earth without the presence of the atmosphere and hy-
drosphere, and the other dealt with the problem of the distribution of solar
heat on the surface of the Earth. Studying the works of Hann, the most fa-
mous climatologist of that time, he spotted a significant issue that became
one of the major topics of his research. That was the phenomena of the Ice
Ages.

Hundred years of the work of
many geologists proved that, at the
time of the younger geologic period —
the Quartar — a big event of the Ice Ages
took place, which was the consequence
of the alternation of periods of hot and
cold climate. When the geologists dis-
covered that image of the past of the
Earth, the science faced a big puzzle:
what was the cause of those great cli-
mate changes?

Milankovi¢ had discovered the
three key reasons why the science of
that time could not explain the causes
of climate changes occurring in the geo-
logical history of the Earth. Milankovi¢
found the reasons for those changes in
this:
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Opyrvn pasnor je WTo matemaTuyKa Teopwja
KAMMeE U3UCKYje peLlerbe LLeIor HM3a KOMMNAIMKOBAHMX
npobiema 13 pasHOBPCHMX 06/1aCTM HayKe, Npe cBera
cbepHe reomeTpuje, Hebecke MexaHWKe, Teopujcke
¢dun3mnKe. Te HayKe OWTPO Cy OAe/bEHE jeAHA O4 ApY-
re, a NOBPX CBera Tora, CBakM Hay4YHUK MMa Yy CBOjOj
obnactn n cBOjy HAPOUMUTY ja3bMHY M3 Koje Hepaso
nnasun. Tpehu y3poK je Taj WTO Ham Yy 3aKOHY O pac-
npoctupakby CyHYeBe Ton/ioTe H1je 6Mo TayHOo No3HaT
OHaj 6poj Koju ce 30Be CONAPHOM KOHCTAHTOM, a Koju
61 Ham caonwTasao Ty jaumHy. ETo, 3aT0 je TO NuTare
OCTaNo HepeleHo, NoCTpaHue, Ha Tpomehu chepHe
acTpoHoMmMje, HebecKke MmexaHUKe U Teopujcke Gu3sun-
Ke. MunaHKkosuh je Ty Hallao HUBY rae je 04eKnBao
6oraTy Hay4yHUUKY ,KeTBy”.

»~Kamedpa beoepadckoz yHusepzumema Koja
Mu je buna nosepeHa 1909. 2o0uHe obyxeamuna je
b6aw me mpu Hay4yHe ducyunauHe. 3amo Mmo2adox 0d
YO4YUM 080 KOCMUYKU npobaem, 0a yeuoum He208 30-
mawaj u 0a npucmynum He2080M pewerby.”

Beh 1911. rogmMHe, nounrbe Aa pasMmuLL/ba O
OCyH4aBatby NnaHeTa, nocebHo 3emsbe, Koje noasne-
K€ HeNpeKnaHOj NPOMEHU U O Kpajibem edeKTy oBOr
OCyH4YaBarba, Temnepatypu wto je CyH4yeBM 3paum
CTBapajy Ha HEHOj MOBPLUMHU U Y HbeHO] aTMochepu.
Kapa ce yBepuno ga ce cta3om, Kojy je Hamepasao Aa
cneam, HUKO npe kera HMje KpeTtao, Na*k/buBo je uc-
njaaHMpao CBOje Hay4YHO NyTOBakbe KPO3 ,BACUOHY U
Bekose”. Camo je BEeIMKW YyM MOrao [1a 3aMUC/IN TaKaBs
noayxsat. Anv 3a ocTBaperbe Tor nogyxeata 6uno je
HEeOMNXo4HO MHOTO BMLIE O, BENMKOr yma, npe ceera
OrPOMHa eHepruja, ynopHoOCT U CUCTEMATUYHOCT MNa-
[O0r Hay4yHWKa. Taj NyT Ha Koju je KpeHyo 1911. roanHe
Tpajahe 30 rogunHa. Ha cBojoj Teopuju paguo je cBa-
KOr AaHa. Ha ogmop, Koju je npoBoAMoO ca cynpyrom
TUHKOM N cMHOM Bacuimjem, HOCMO je MO HEKONAMKO
Kodepa Krbura 1 3axTeBao Aa Ce Y HeroBoj cobu Ha-
Nnasn pagHu cto. Hajsehu aeo cBojux npoyyaBakba
obaB/bao je kKog Kyhe y beorpaay unm y ctapoj arpaam
YHusep3uteta, y KanetaH-MuwmnHom 3gamy.
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The second reason is that the mathematical the-
ory of climate necessitates finding a solution to a whole
series of complex problems from various fields of science,
and above all, Spherical Geometry, Celestial Mechanics
and Theoretical Physics. There is a sharp division among
these sciences. Above all, each scientist has in his area a
special den which he reluctantly leaves. The third reason
was that in the law on the distribution of the solar heat we
did not know the number called the solar constant, which
would inform us about this magnitude. These are the rea-
sons why that problem had remained unsolved, pushed
aside, at the intersection of Spherical Astronomy, Celestial
Mechanics and Theoretical Physics. There Milankovi¢ had
found the plot of land where he could expect a bountiful
“harvest”.

“The Department at Belgrade University that was
entrusted to me in 1909 was comprised of just the three
scientific disciplines. That is why | was able to recognize
this cosmic problem, to understand its importance and to
access its solution.”

Already in the 1911, he started thinking about the
insolation of the planets, especially about the insolation of
the Earth which is constantly changing, and also about the
final effect of this insolation — the temperature that is cre-
ated by the solar rays on the Earth’s surface and in its at-
mosphere. When he was sure that nobody before him had
taken the path he wanted to follow, he carefully planned
his scientific journey through “distant worlds and times”.
Only a great mind could have envisaged such a journey.
But, the realization of such an undertaking required much
more than a great mind — above all, it required an enor-
mous amount of energy, great persistence and the sys-
tematic mind of a young scientist. The “journey” he start-
ed in 1911 would last for the next 30 years. Milankovic¢
worked on his theory every day. Every time he went for a
vacation with his wife Tinka and his son Vasilije, he used
to carry with him several suitcases full of books, and he
would ask to have a desk in his room. The greatest part of
his research was done at his home in Belgrade or in the old
building of the University — Kapetan Misa’s Building.
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MONA3HE OCHOBE THE INITIAL FOUNDATION
HAYYHUX NCTPAXKUBAHA OF RESEARCH

O K/by4HMM NpUpoaHMM GaKTOpMMA Koju foBoAE
00 HenpekngHMUX NPoMeHa OCyH4YaBara MwunaHkosuh
Kaxe: ,,06pmarse 3eMsbe OKO c8oje oce uma Kao nocsie-
ouyy cmeHy 0aHa u Hohu, a FeHo Kpyxcerbe oko CyHua
mok 200uwrux 006a; y3ajaMHo rpussaverbe rniaHema
M0/A1GKO aAU CMAsnaHo merba 0bsUK U MPOCMOPHU M0s10-
Haj 3eMsouHe nymarbe; npeyecuja 3eMsbuHe oce 0080-
0u 0o moea 0a ce u eK8UHOUUjanHU rosaoxcaju 3emse
npemewmajy Oy« oge MPOMeHsbuse rymare, a cee mo
UMQa Kao HeMUHOBHY 1ocaeduyy CeKkysnapHU MoK OCyH-
yaearba 3emsve.”

OBe npomeHe mory ce, Kako MunaHkosuh nctu-
ye, MaTEMATUYKM NPUKA3aTU U NPATUTU PAYYHCKKM Y NPO-
wnoct n byayhHoct ,,ucmom oHom mayHowhy ¢ Kojom
AcmpoHomuja peuwasa ceoje npobaeme”. 36or Tora oBaj
Ae0 KOCMUYKOT Npobaema Ha3mBa aCTPOHOMCKUM.

[pyrn HepelweHn feo 0BOr KOCMUYKOr npobne-
Ma, Kako ra MunaHkosuh HasmBea, PuU3MKanHU A€o, oa-
HOCKO ce Ha Be3y namehy ocyHuaBara 1 TemnepaType
Ba34yxa M NOBPLIMHE 3eM/be.

»~Kpajibu ecpekam ocyHyasara Hawe 3emrve je
memnepamypa wmo je CyH4YesU 3payu cmeapajy Ha He-
HOJj MOBPWUHU U 'y KeHoj ammocgepu. [a bu ce Hawna
ee3a usmehy ocyH4Ya8aHa 3eMsbe U mux memrepamy-
pa mopajy ce yzemu y nomoh u oHU (pU3UKAAHU 3GKOHU
o Kojuma CyH4Yesu 3payu nposase Kpo3 ammocgepy u
cmuxcy 00 rnospwuHe 3eMsbe, Na mMumMe cmeapajy mo-
MA10MHO cmarbe 3eMsbUHe nospuiuHe u ammocegepe...”

MoapobHO aHanM3Mpa Taj, KaKo Karke, BEIUKU
KOCMUYKKM Npobnem u 3ak/byyyje:

,mpeba, 0akne, Hahu ee3y uamehy
OCyHYaB8AHA MAGHEMAa U memmnepamy-
pe Huxose rnospuwiuHe U ammoceepe,
pewumu maj ¢ousukanHu npobaem...”.

Milankovi¢ wrote about the crucial natural factors that
cause these incessant changes in insolation: “The rotation of
the Earth around its axis has, as a consequence, the change
from day into night, and its revolution around the Sun causes
the changes of seasons: The reciprocal attraction of planets
slowly but constantly changes the form and the spatial po-
sition of the Earth’s orbit, the precession of the Earth’s axis
causes the movement of the equinoctial position of the Earth
along this changeable path, and all that has a secular variation
of the Earth’s insolation as an inevitable consequence”.

These changes can, as Milankovi¢ points out, be math-
ematically presented and followed on a computer towards the
past and towards the future by “the same precision by which
the astronomy solves its problems.” Because of that, he calls
this part of the cosmic problem — the astronomic problem.

The other unsolved part of this cosmic problem, as
Milankovic¢ calls it “the physicalal part” is related to the link
between the insolation and the temperature of the air and
the surface of the Earth.

“The final effect of the insolation of our Earth is the
effect of the temperature produced by the solar rays at its
surface and in its atmosphere. In order to find a link between
the insolation of the Earth and the question of those tem-
peratures, some physicalal laws must be taken into consid-
eration. According to them, the solar rays pass through the
atmosphere and they reach the surface of the Earth, thus cre-
ating the thermal conditions on the Earth’s surface and in the
atmosphere...”

He thoroughly analyses, as he says, the great cosmic
problem and concludes:

“It is necessary, therefore, to find the
link between the insolation of the planets and
the temperature of their sur-faces and atmo-
spheres, and to solve the physicalal problem...”




MNa HacTas/ba:

LAKO 6uU Mu, OaKse, Nowsio 30 PYyKOM
0a u wy Hahem, na maj npobnem pewum, 6ap
Y Hbe208UM 2/108HUM AIUHUJAMQ, Y UENOM He20-
80M npocmpaHcmay, oHoa bux mume cmeopuo
MamemMamuyky meopujy Kojom bux mozao pa-
YYHCKUM nymem npamumu egekme CyH4esux
3paKosa y ammocgepu U Ha nospuiuHu 3emswe
U mum nymem oupmamu 2708HE sUHUje
3emrbuHe Kaume cmeopeHe 0ejcmeom mux 3pa-
Kosa u Kpemarba 3emsoe oKko CyHUQ U OKO ceoje
oce...

...Ta mamemamuy4ka meopuja 6u, obyx-
8aMuUBWU 2708HE Upme cadauwrbe Kaume
3emsbuHe, Mmoena 0a ucnuma u onuuwie Kaumy
dasHe npowsocmu Kada cy enemeHmu 3eMsbUHe
nymarwe bunu pasaudyumu 00 cadawHUux, na
mume 0a pewu u npobaem nedeHux 0oba...

...l omuwna 6u jow MHozo Oarve by-
dyhu 0a ce cse nanaHeme CyH4yego2 cucmema
Kpehy oKo Hauwe 36e30e npubauMHO KPYHHUM
nymaHama Koje fiexce y CKOpo UCmoj pasHU.
Mamemamuy4Kku npuUHYUNU OCYyHYA8AHA MO-
panu 6u 0a saxce 3a HUX M00jeOHAKO Kao U 3a
3emsy. 3amo 6u pe3ynamamu moje meopuje 8a-
Hunu u 3a me naaHeme. OHU 6uU HaM npyHcunu
npse roysdaHe NOGAMKe O KAUMAMCKUM rpu-
AIUKama mux 0aseKux ceemosa, o0 Kojum ce cada
HUWMQa noy30aHo He 3HA. JeOHOM peuyjy, maKkea
meopuja bu 6una y cmarby 0a npekopa4u epa-
HUYe Hawux HernocpeodHUX Onaxarba, He Camo y
npocmopy, seh u'y spemery.”

MpoHawao je 1n3a30B 3a KAaKBUM je Ky-
€0, OOBO/bHO KpymnaH npobsnem Aa 3aoKynu
HEroBy eHeprunjy n AapoBUTOCT reHwnja — pas-
Buhe maTemMaTU4Ky TEOPUjy KOja je y CTamy Aa
objacHM Knaumy Ha 3emsbn, Mapcy, MepKypy
n BeHepu CTOTMHamMa XwW/bada roAuMHa Yy MNpo-
LWNOCT M UCTO TaKo Aa UX NpeaBuau y AaneKoj
6yayhHocTw.

MNyT Ka pelwery HUje 6MO ouurne-
OaH HW nak. Mako cy OU3MYKM 3aKOHU Koju
oapehyjy cnoxeHe npouece y atmocdepu
6unn dopmynmcaHu jow y nNpBoOj MOJMOBUHU
19. BeKa, KOMNAEKCHOCT OBMX 3aKOHa Yy Ma-
TEMATMYKOM Morneay yc/oBuWaa je Aa ce TeK
NnoYeTKOM ABajeceTor Beka NpBu NyT No4Yeno
pasmuws/batm o MoryhHocTMmMa nporHosu-
para BPpeEMeHa Ha OCHOBY cajalltber CTakba
atmocdepe.

O npobnemy NpPorHo3/bUBOCTM Bpeme-
Ha, HEe3aBUCHO 04, APYrUX Hay4yHUKa y CBETY,
jow 1912. rogmHe pasmuLbao je u MunytuH
MwunaHkosuh. Oamax je cxBaTMO CBY TEXKUHY
npobnema, wuctmuyhu pa: ,HenpasunaHocm
pacriopeda KornHa u mopd, HAbopaHOCM KOH-
muHeHamMa, MopcKe cmpyje u cmpyjarbay am-
mocghepu npaheHa HeHUM masnao3umd, cme-
Ha 0aHa u Hohu u y3acmonHoOCcmMm 200UWH UX
doba, cae mo uma odjeKa Ha mepmuYKe U Ou-
Hamuyke riojase y 3eMsbUHOj ammocgepu, u
cee ce mo 0ewasd y mosuKo KOMI/AUKOBAHOj
mepu 0a, bap 3a cada, uzeneda HemoayhHo
noosphu me rnojage Mmamemamu4Koj aHaAAU-
3U Yy monukKoj mepu 8a bu ce moana npedcka-
3ueamu wuxosa yzacmonHocm.”

Taga npucyTHU npobaemun BesaHU
32 MPOrHO3y BpemeHa Hucy obecxpabpuan
MwunaHkoBuha. Kao BpcHM maTemaTtuyap u
nobap nosHaBanau GUINYKMX 3aKOHA, 3aK/by-
YMO je Aa CBaKW npegeo 3em/be Mma CBOjYy
cpeary KAMMY Koja Cce, Kao LWITO TO MOKasyjy
NPUKYN/bEHU UCTOPUjCKU KNIMMATCKU NogaLm,
HMje OCeTHO NPOMEHW1Ia TOKOM BEKOBa U Aa
Ta cpeatba KAMma moxke buTtn npeamer wero-
BOI MaTeEMaTUUYKOI UCNUTUBAHbA, @ HE JIOKaN-
HM aTMmocdepckn nopemehajn, unje npaherse
M NPOrHo3upare A0CTUXKE CBOj NPOLBAT TEK
Ca NojaBOM CynepKomnjyTepa, y 4pyroj nono-
BWHW ABafeceTor BeKa.

And he continues:

“If 1 could manage to find out and to
solve that problem, even in its main parts, in
the whole of the space, then | could make a
mathematic theory to follow, by calculation,
the effects of the solar rays in the atmosphere
and on the surface of the Earth, and in that way
| could draw the main lines of the Earth’s cli-
mate, caused by the solar rays connected with
the movement of the Earth around the Sun and
also with the movement of the Earth around its
axis...

...That mathematic theory could, en-
compassing the main traits of the present cli-
mate of the Earth, examine and describe the
climate of the ancient times, when the ele-
ments of the Earth’s path were different from
the present ones, and, in that way, it would be
possible to solve the problem of the Ice Ages...

...And we could go even further, since
all the planets of the Solar System circle around
our star in the approximately round orbits, in
almost the same plane. The mathematic prin-
ciple of the insolation must be relevant for all
of them in the same extent as well as for the
Earth. Because of this, the results of my theory
would be also valid for those planets too. They
would offer us first reliable data on the climate
conditions in those far away worlds, of which
almost nothing is reliably known. In short, such
a theory would be capable of stepping over the
limits of our immediate perception, not only in
the space, but in the time as well.”

Milankovi¢ found the challenge he had
longed for, and it was great enough to capture
all his energy and his talent of a genius — he
could develop a mathematic theory to explain
the phenomena of the climate on the Earth,
on Mars, on Mercury and on Venus the hun-
dreds of thousands of years in the past — and

he would be also able to forecast these changes
in the distant future.

The path towards the solution for that
problem was neither obvious nor easy. Although
the physical laws defining the complex process-
es in the Earth’s atmosphere had already been
formulated in the early 19th century, the math-
ematical complexity of these laws was the main
reason why it was only at the beginning of the
twentieth century that the first attempts were
made at considering the possibility of weather
forecasting on the basis of the present state of
the atmosphere.

In 1912, Milankovi¢ was already think-
ing, independently from other scientists, about
the problem of weather forecasting. He under-
stood the importance of the problem, pointing
out that “the irregularities in the distribution
of the land and of the sea, the uneven surface
of the continents, the ocean currents and the
atmospheric currents followed by precipita-
tion, the succession of days and nights and the
succession of annual seasons — all these impact
the thermal and the dynamic processes in the
atmosphere of the Earth, and all that occurs in
such a complicated way that, at least for now, it
seems impossible to subject these phenomena
to a mathematical analysis to the extent suffi-
cient to prove that their succession might be
forecast.”

The present problems related to weath-
er forecasting did not discourage Milankovic.
As an exceptional mathematician with a good
knowledge of the laws of physics, he conclud-
ed that each part of the Earth had its average
climate, which, as is evident from the collect-
ed historical climate data, had not significantly
changed forages, and that average climate could
be the subject of his mathematical research,
and not the local atmospheric disturbances,



Ha Taj HAYMH CNOXEHO Hay4yHO NUTaHE Koje je
3aXTEeBa/IO pellaBakbe YMTABOr HM3A CNOXKEHMX  TauMmje M 3aKoHa 3payerba, A0Kasao je ynory
npobaema, Kao M NPUMEHY CaBPEMEHMX 3Hatba  ACTPOHOMCKMUX YMHMALA Y MOKpPeTakby Mexa-
N3 MHOIMX Hay4YHUx obnactu.

Y npBoj nonosuHu XIX ctoneha, noja- rmm nnaHetama. [lokasao je ga reomeTpujcke
BM/IO Ce CXBaTakbe Aa Cy CEeKyNapHe NMPOMeHe  KapaKTepucTuke 3em/bMHe opbuTe ycnos/ba-

,TonanomHa cHaza Kojy daje CyHue onada ucmo Kao u npuena4yHa
cHaea CyHya, ca Keadpamom pacmojar-a. AKo bu ce, 0aKse, ycneno, 0a ce
o0pedu o00HOC usmehy cmara 03payusaHa U memmnepamypHoz cmara
naaHema, oHoa 6u b6uno mozyhe 0a ce u3 jayuHe CyH4Yeso2 3pa4veHa U
MexaHu3Ma Hawez rnaaHemcKo2 cucmema Mamemamuy4Ku onuwe u Hyme-
PUYKU MPUKaxe MoK memnpemamypHUX 1ojaea Ha nospwuHU naaHema.”

Yeuhajyhu ga ce cBe oBe npomeHe, 3axBasbyjyhu ChepHoj actpo-
HOMMjU N Hebeckoj mexaHuMum, MOry MaTeMaTU4KM er3akTHO ob6jacHu-
TM W, KOPaK MO KopakK, NpaTuTW y Aaneka goba, MunaHkosuh je oBaj Be-
JIVKM KOCMMUYKM Npobaem NOCTaBMO KAo LM/bHY TAYKy CBOjUX HaAYYHMX
NCTPaXKMBakoa.

Y Bpeme Kaga MunaHkosuh nounme ga ce 6aByM Hay4HUM pPagom
Ha ACTPOHOMCKOj TEOPWjU, PACNPOCTUPAbE KOJMYMHE TOMI0TE WTO je
CyHYeBM 3paLm goHOCe Ha 3eMJ/by M OCTa/ie NaHeTe, HUje 61O Y KUKN UH-
TepecoBakba Tagallkbe HayKe. CasHakbe A4a OBO MoJbe jow YBEK HUje UCTpa-
YKEHO NOACTAK/IO je MNagor HayYHUKA A Pa3sMULL/ba O pellery npobnema
OCyHYaBatba NaaHeTa, NocebHo 3eM/be, U 0 TEPMUYKUM MOjaBaMa Ha HbU-
XOBMM MOBpPLUMHAMa, Kao Kpajikbem edeKTy 0BOr ocyH4YaBakba, oTBapajyhu

Y3 nomoh HbyTHOBOr 3aKoHa rpasu-

HW3Ma TOM/IOTHMX NPOMeEHA Ha 3eM/bU U Apy-

3eM/bUHUX NYTarbCKUX e/emeHaTta M napame-
Tapa keHe poTaumje IMaBHM Y3POK KIMMATCKUX
NPOMEHa U CMeHe ieleHMX U TONAuX nepuoaa
y reonolKoj npowaoctu. buno je, mehytum,
noTpebHO Oa ce, CKOPO BeK KacHWje, nojasu
MunytuH MunaHkosuh, Aa Ha NPaBU HauYMH U
ogrosapajyhum cpeactsvma noBexe CBe Heo-
nxogHe ,,cacTojke”, na Aa Tako HacTasa Teopuja
Aa ynotpebsbuBe pesyntate, ynopeamnse n npo-
BEP/bMBE HA OCHOBY Pa3NNYUTUX HE3ABUCHUX
KAMMATO/IOWKMUX, TEO/IOWKUX, Fe0PUINYKUX,
NaNeOHTONOLWKNX U APYTMX UCTPAXKMBaAHbA.

Bajy KonnumnHy CyH4YeBe eHepruje Koja CTUXKe Ha
jeAnHMLY NOBpLUMHE ropHer cnoja atmocdepe,
a HbeHe nepuoguyHe NpomeHe Merbajy Cce30oH-
CKY Y NPOCTOPHY pacnoaeny ocyH4YaBama, WTO
nUMa 3a nocaeguuy NPomeHy Kanmme.

CBOj Hay4yHM NNaH pelwaBakba OBOT Be-
JIMKOT KOCMMYKOTr npobnema, MwunaHkosuh je
n3pagno Beoma TemesbHo. Mpsu uumb 6o my
je Aa onuwe reomeTpujcKe KapaKTepUCTuKe ny-
Take CBaKe MJiaHeTe M Aa MOKaXKe KaKo cy ce
Te KapaKTepUCTUKe Merbasie TOKOM MPOTEKANX
BEKOBA.

whose monitoring and forecasting would flour-
ish only with the advent of supercomputers in
the second half of the 20th century.

“The thermal power of the Sun de-
creases in the same way as its gravity — with the
square of the distance from it. If we managed to
define the relationship between the insolation
conditions and the thermal conditions of the
planets, it would be possible to present math-
ematically and numerically the pattern of ther-
mal phenomena on the surfaces of planets.”

Realizing that all these variations,
owing to Spherical Astronomy and Celestial
Mechanics, could be given exact mathemati-
cal explanations and followed, step by step, to
distant past or future, Milankovi¢ set this great
cosmic problem as the target of his research.

At the time when Milankovié was start-

ing his research on the astronomical theory, the
distribution of the quantity of heat brought to
the Earth and other planets from the Sun was
not the focus of scientific interest. The fact that
this field had not been researched yet spurred
the young scientist to think about how to solve
the problem of insolation of the planets, espe-
cially the Earth, and about the thermal phe-
nomena on the surfaces of the planets as the
final effect of this insolation. In this way, he em-
barked on solving a complex question which re-
quired solving a whole series of complex prob-
lems, as well as the application of contempo-
rary knowledge from many fields.

In the first half of the 19th century, a
concept was put forward that the secular vari-
ations in the Earth’s orbit parameters and pa-
rameters of its rotation were the main cause

of climate changes and that they also caused the alternations of the ice
ages and warm periods in the geological past. But, it took the appearance
of Milankovi¢, almost a century later, to connect in a proper manner and
with the adequate means, all the necessary “ingredients”, so that the the-
ory could give viable results, comparable and verifiable on the basis of in-
dependent climatological, geological, geophysical, paleontologic and other

researches.

Using Newton’s law of gravitation and the law of radiation, Milankovi¢
proved the role of astronomical factors in the activation of the mechanism
of thermal changes on the Earth and on other planets. He proved that the
geometric characteristics of the Earth’s orbit define the quantity of the solar
energy that arrives on the surface unit of the upper layer of the atmosphere,
and its periodic changes influence the changes in the seasonal and spatial
distribution of insolation, whose consequence is the change of climate.

Milankovi¢ made his plan for solving this great cosmic problem very
thoroughly. His first goal was to describe the geometric characteristics of the
orbit of each planet, and to show how those characteristics have changed

during the past centuries.
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ACTPOHOMCKU OEO MATEMATHUYKE
TEOPUJE KTUMATCKUX NPOMEHA

Kaga He 6y 6uno y3ajamHor rpaButaumoHor gejctea mehy Hebec-
KMM Tenmma, 3eM/bUHA oca 61 3a4prKkana CBOjy OpujeHTauujy y npocTopy,
3eM/bMHa nyTatba 6U 6UNa HENPOMEH/bUBA, @ HEHE PABHOAHEBUYKE U
CO/CTULMjaNHE TayKe HenoMnyHe. foanLWbK TOK OCyHYaBara 3emsbe no-
HaB/bao 6U ce u3 roauHe y roanHy. To, MehyTnum, Huje cayyaj.

MpBM acTPOHOMCKM NapameTap KOju pemMeTu OBO MPETNoCTaB/beHO
CTame je npeuecunja 3embnHe oce potaumje. Oy nojasy oTkpuo je 130 ro-
OVHe npe HoBe epe rpyku actpoHom Xunapx. OH je, Ha OCHOBY NogaTaka
aCTPOHOMCKMX OCMATpPakba, 3anas3mo Aa ce Tayka nponehHe paBHoaHeBMLE
nomepa Ay npusugHe CyHueBe nyTakbe Ha HeBy — eKNMNTUKe U To y cycpeT
CyH4yeBOM roguiikbem KpeTarby. HbyTH je NnpMmeHOM CBOT 3aKOHa rpaBuTa-
LMje OTKPMO NPaBU Y3POK M YMTAB MEXaHU3aM npeLecuje.

THE ASTRONOMICAL PART OF
THE MATHEMATICAL THEORY OF
CLIMATE CHANGES

If there were no mutual gravitational effects between the celestial
bodies, the Earth’s axis would maintain its orientation in space. The Earth’s
orbit would be unchangeable, and its equinox and solstice points would be
stationary. The annual variability of insolation on Earth would be repeated
every year. However, that is not the case.

The first astronomical parameter not fitting into this hypothesis is
the precession of the Earth’s rotation axis. This phenomenon was discov-
ered c. 130 BC by the Greek astronomer Hipparchus. On the basis of data
from astronomical observations he noted that the point of the spring equi-
nox moves along the ostensible solar orbit in the sky — the ecliptic — and to-
wards the annual solar movement. Newton, applying his law of gravitation,
found the right cause and the complete mechanism of precession.
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Ta nojaBa nomeparba Tayaka paBHOAHEBMLA MPOY3pPOKOBaHa je
TUMe LITO ce, Kako MunaHkosuh UCTUYe ,HaWa 3emMsba He 8pMU KAO MOYaK
HQa npecauyu, He2o0 OHA U2Pa KAo Yuepa Kojoj ce oca 3aowujasa.” Hanme,
3em/bMHa OCa HEMA CTasIHY OpUjeHTaLMjy Y NPOCTOpPY, HEro ce Ta 0ca Nona-
raHo 3aokpehe oKo jeaHe gpyre oce Koja CTOjU YyCNpPaBHO Ha eKAUNTULM.
Mpopopu 3emsbuHe oce ca Hebecknm cBOAOM Cy HeOECKM NONOBMK, M OHU ce
pacno3Hajy No TOMe LUTO Ce OKO HMX NPUBUAHO Leno Hebo obphe.

This phenomenon of movement of the equinox points is caused by
the fact, as Milankovi¢ pointed out, that “our Earth does not spin as a spin-
ning wheel, but it moves as a spinning top whose axis is tilting”. The Earth’s
axis does not have a constant orientation in space, and this axis slowly turns
around another axis, vertical to the ecliptic. The breaking points of the
Earth’s axis through the celestial firmament are the celestial poles, and they
are distinguished by the apparent celestial turning around them.
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Mpeuecnja 3emmprHe oce poTauuje

Precession of the Earth’s axis of rotation
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Mpw pasamaTparby MexaHnsama npeuecuje, MunaHkosuh je, Kao WTo
je v tbyTH yumHuMO, y3eo y 063up cn/bowTeHOCT 3eMsbe, jep CaMo y TOM CAay-
yajy cuna Kojom CyHue mam Mecel, npusnave 3emsby MCrnosbaBa 0b6PTHM
MOMEHT Y OAHOCY Ha LeHTap mace 3emsbe. Kao nocnegmua nepmaHeHTHOr
AejctBa 0b6pTHOr momeHTa CyHuyeBor m MeceyeBor npueiavyere 3emsbe
jaB/ba ce peTporpagHoO KpeTake YBOPHUX (EKBUHOKLMjAIHUX) TavyaKa Ay
eknmnTuke. YkynHo gejcteBo CyHua M Meceua ce Ha3MBa NYHMOCONAPHA
npeuecuja, npu Yyemy aejcteo Meceua, 36or marber pactojatba oa 3emsbe,
MMa KBaHTUTaTUBHO Behe aejcTBo.

MwunaHkoBuh je, mMaTeMaTMYKMM NyTeM, OApeAvO A3 FOAMLWHA
BPeAHOCT NIYHUCONapHE npeLecunje 3a TPONCKY roamHy m3Hocu 50“36. Op,
Tora CyH4yeBO npusnaverbe n3Hocn 15“88. a Meceueso 34“48. Yaumajyhu y
063u1p M3payyHaTe BPeAHOCTM FOAMLWHE NYHUCONApHE NpeLuecuje, paBHO-
OHEBHWYKE TauKe, @ CAaMMM TUM U TauKe KpaTKogHesuue u ayrogHesuue he
3a Bpeme og, 25.735 roguHa, gakne y BpeMeHCKOM MHTepBany NpubanKHO
26.000 rogmHa, onucati nyH Kpyr (360°). OBaj MHTepBan NOHEKa , ce Ha3nBa
NIATOHCKOM roanHom. 360r oBOr Nnomeparba EKBUHOKLMjaIHUX TayaKa 06a
Hebecka Nona onucyjy OKO Mosa EKAUNTUKE KPYXKHE NyTare ca NpubanK-
HUM pPaanycoMm jeaHaAKMM Harnby eknuntuke. MehyTtum, ycneps y3ajamHor

In studying these precession mechanisms, Milankovi¢ took into
consideration, as Newton did too, the oblateness of the Earth, because
only in that case would the force by which the Sun or the Moon attract
the Earth manifest torque in relation to the center of the Earth’s mass. As
a consequence of the permanent action of the torque of the Sun’s and of
the Moon’s gravity to the Earth, a retrograde movement occurs on the hub
(equinox) points along the Earth’s ecliptical orbit towards the Sun’s annual
movement (clockwise). The total action of the Sun and the Moon in this
case is called the lunisolar precession, where the Moon has greater quanti-
tative influence due to its lesser distance from the Earth.

Milankovi¢ calculated that the annual value of lunisolar precession
for a tropical year amounted to 50”36’. Out of that, the Sun’s action amounts
to 15”88’ and the Moon’s action amounts to 34”48’. Taking into consider-
ation the calculated value of annual lunisolar precession, the equinox points,
and the summer and winter solstice for the period of 25,735 years, or ap-
proximately 26,000 years, will move full circle (360 degrees). This interval is
sometimes called a Platonic year. Because of this shift of the equinox points,
both celestial poles move around the ecliptic pole on a circular orbit with
the radius that is approximate to the angle of the ecliptic. However, due



AenoBarba Hebeckux Tena, oca 3eM/bMHE envnTUYHe NyTare Kpehe ce npe-
Ma KapAMHaNAHUM Taukama, 36or yera Te KapguHanHe Tauke obuhy osy ny-
Tary 3a 22.000 rognHe.

MwunaHKoBMheBM MaTeMATMUYKM NPOPAYYHU U HETOBA KPMBA OCYHYa-
Baba 3a pa3nmuuTe reorpadcke WMpUHe NOKa3anu cy ga je 22.000 rogmwtsa
ocumnaumja pacrtojarba 3emsbe o CyHUA camo jegaH enemeHT HaCTaHKa ne-
AeHux poba. LUuknyc npeuecuje M naraHO KPYKHO KpeTakbe nosa eKkBaTopa
OKO M0J1a eKNAMNTUKE JOMMUHAHTAH je 332 KAMMATCKe NPOMEHe Ha HUMKUM reo-
rpadCKUM LUIMPUHAMA MU Y EKBATOPUjaIHOM Mnojacy.

[naBHa nocneamua npeuecuje je ga ce penatuBHa AyXUHa rognLLHbUX
0062 TOKOM BpemeHa UMKAMYHO Merba. 360r npeuecuoHor KpeTakba
3em/bMHe oce NPMBUAHO ce Nomepajy Hebeckn nonosu. [laHac ce ceBepHa
nonapHa 3Be3ga Hanasm y cassexhy Manor measeaa (3sesaa CeBephbaya), a
HakoH 11.000 rognHa, TMIM nmeHom 3Bahe ce Bera, cjajHa 3Be3aa y casexhy
JNnpe. Kpo3s 26.000 roanHa Bpatuhe ce cBe y cagalltbe cTakbe, jep he Hebec-
KM NOA 3aBPLUNTU jeaHO cBOje obunarkere No 3se3gaHom Heby.

[pyrn enemeHT pelwera npobnema nepeHnx goba BesaH je 3a Harnb
3eMJ/bMHE OCe Npema EKANNTULLU KOjU ce caga Merba y pacnoHy og, 22°10° go
24°50.

to the reciprocal actions of celestial bodies, the
great axis of the Earth’s elliptical orbit moves
towards the cardinal points, and, because of
that, these points pass through same point of
the Earth’s orbit every 22,000 years.

The mathematic calculations of
Milankovi¢ and his insolation curve for vari-
ous geographical latitudes showed that the
precession oscillation in 22,000 years is only
an element of the occurrence of the Ice Ages.
The precession cycle is dominant in the climate
changes in the lower geographical latitudes or
in the equatorial belt. The main consequence
of the precession is that the relative length of
all the annual seasons changes in time. Due to
the precession’s movement of the Earth’s axis,
the celestial poles also move ostensibly. Today,
the North Pole Star is located in the constella-
tion of the Little Bear (Ursa Minor — the North

Star), and after some 11,000 years, the Vega—a
bright star in the constellation of Lyra — will be
called by that name. After 26,000 years, every-
thing will return to the present state, because
the celestial pole will complete one of its cycles
in the starry sky.

The second element of the solution to
the Ice Age problem is related to the tilt of the
Earth’s axis towards the ecliptic, which now var-
ies between 22.1° degrees and 24.5° degrees.

Milankovic¢ also realized that the change
in the tilt of the Earth’s rotation axis is of excep-
tional importance for climate changes on our
planet. Due to the periodic variability of this an-
gle, geographic contrasts and the prominence
of the seasons on Earth change. When the ftilt
is greater than the present one, which is 23.5°
degrees, the northern areas receive a greater
quantity of heat, snow and ice recede and stay

MwunaHKoBuMh je cxBaTao Aa je NpomeHa
Harnba oce poTaunje 3emsbe ofl, U3y3eTHOT 3Ha-
Yyaja 3a NPOMeEHY KAnMmMe Ha nnaHetu. 36or ne-
puoanYHe BapnjabuUNHOCTM OBOT yr/1a, Mekbajy
ce reorpadCKM KOHTPACTU U U3PaXKeHOCT ce-
30Ha Ha 3emsbu. Kapa je Harnb sBehu og ca-
halber, Koju nsHocu 23°50°, Tana ceBepHe 06-
nactn npumajy Behy KONMYMHY TONAOTE, CHET U
nepn ce nossayve M 3aaprkaBajy Ha NPocTopMma
KOju Npunagajy BUCOKUM reorpadpCcKkmm wmpm-
Hama. TOKOM reosioLLKe NPOLWAOCTN 3embe A0-
rahasio ce ga cHera v iea CKOPO Aa HUrae Huje
61no Ha nnaHeTn, nocebHo y Bpeme BlagaBu-
He AMHOcaypyca unu reosiowkor goba Kpeae.
Kapa je Harnb marbu o 23°50° Tapa nosapHe
obnactn Npumajy marby KOAMUYMHY TONOTE Of,
CyHUua, nen ce WUPK Ka jyKHUM ynopeaHuuu-
Ma W HacTajy yc/0BM 3a pa3Boj negeHor aoba.
TakBuMx npumepa je 6MNO0 TOKOM TreosioLlKe

nctopmje 3emsbe, a y reonowko goba Keapta-
pa, Koje je MunaHkosuh nocebHo npoy4yaBao,
BULLE HUX CE€ HAU3MEHMYHO CMEHUBAIO HA Ha-
WOj NNaHEeTH.

MpumeHnBLWIN CBOj MaTEMATUYKKM ana-
paT, MunaHkosuh je noTBpAMO [a NpPOMeHa
Harnba oce poTtaumje 3em/be oarosapa nepu-
ogy og 41.000 rogmHa. 3a pasnunKy og ytmuaja
npeuecuoHor umkayca og 22.000 roanHa, Koju
je marbu Ha nonoBuMa a pacte nayhm Ka ekea-
TOpY, YyTMUaj unknyca Harmba oce poTtaumje go-
MWHUPA KO BUCOKUX reorpadpCKkux WMpUHA U
cMatbyje ce nayhu ka eksatopy.

Tpehn enemeHT pewera npobnema
nepeHux noba ogHOCKU ce Ha eKCUeHTpUumUTeT
3em/buHe nyTakbe oko CyHua. O6auK nyTare
3emsbe oKo CyHLLa ce TOKOM BpemeHa Merba of,
NPUBAMKHO KpY»KHOT 80 cnabuje ennncomaHor
(npomeHe ce Kpehy y oncery og 0 go 6%). Ose

within areas of high latitude. During the geological past of the Earth, there
were periods without snow and ice on the whole of our planet, especially at
the time of dinosaurs —in the Cretaceous geological period. When the tilt is
smaller than 23.5° degrees, the polar areas receive less heat from the Sun,
the ice spreads towards the southern parallels, and ideal conditions for the
development of Ice Ages occur. This has happened many times in the geo-
logical history of the Earth, and in the geological period of the Quaternary,
which Milankovi¢ studied in particular, several cycles of ice and warmth
happened on our planet.

Applying his mathematical apparatus, Milankovi¢ confirmed that the
change in the tilt of the Earth’s rotation axis corresponds with a period of
41,000 years. Contrary to the influence of the precession cycle of 22,000
years, which is smaller on the Poles and increases towards the Equator, the
influence of the cycle of the tilt of the rotation axis is predominantly felt in
the high latitudes and decreases towards the Equator.

The third element of the solution to the problem of Ice Ages is con-
nected to the eccentricity of the Earth’s orbit around the Sun. With time,
the shape of the Earth’s orbit around the Sun changes from the approxi-
mately circular to the approximately ellipsoid (the change range is from 0%



ocumnaumje cy og HenocpeaHOor 3Ha4vaja 3a rnaymjaumjy, Oo4HOCHO 3a KMy
3emsbe 360r NnpomeHe pacTojatba 3emsbe o CyHua.

Ycnep npomeHe pactojarba og CyHua mema ce AoTok CyH4YeBoOr 3pa-
Yyerba Koje gocnesBa 40 3eM/bUHE NOBPLUMHE (NpY Yemy ce Hau3MEeHUYHO
cMatbyje nam nosehasa KonmMuMHa 3paverba NpMcnenor Ha 3em/bUHY NOBp-
LWMHY), KAO M AyXKUHA Tpajarba rogmwmbnx goba.

MwunaHkosuh je n oBaj Tpehu enemeHT yBeo y CBOje NpopadyHe
CEKyNapHMX NPOMEHa OCyHYaBakba 3emsbe, cxBaTajyhu ga ce OH 3HAYajHO
MEHA0 Y TOKY reonoLlKe Npownoctu. Mako cy Te npomeHe Hausrieq mane,
nnak cy ogurpane butaH ytmuaj Ha KaMmy. MNpema acTPOHOMCKMM Npopa-
YyHMMa, Yo4YaBa Ce Aa CeKy/lapHe MpPOMeEHe eKCueHTpuumuteta 3em/buHe
nyTarbe UMajy oCuMIATOPHU KapaKTep, Npu Yemy cy nepuoae u amnamTy-
A€ NnojeguHavYHMX ocuuiaumnja Beoma pasinumte u Bapupajy og 50.000 oo
2.500.000 rognHa, a Haj3Ha4ajHMju cy umkaycm og oko 400.000 n 100.000
roguHa.

Tako je MunaHkosuh nokasao aa te
TpW BpCTe NPOMEHa aCTPOHOMCKMX KapakK-
TEPUCTUKA U HbMXOBA NOBE3aHOCT Y KpeTamy
Hale nNaaHeTe U3a3MBajy 3HayYajHe LUKANY-
He NpPoMeHe HeHOor OCyHYaBakba.

to 6 %). These oscillations have a direct influence on the glaciation process,
i.e., the Earth’s climate, because of the change in the distance between the
Earth and the Sun.

Due to the change in the distance from the Sun, the quantity of solar
radiation that reaches the Earth changes (where the quantity of radiation
that reaches the Earth alternately decreases or increases) as well as the
duration of the seasons.

Milankovic also included in his calculations this third element of the
secular changes in the insolation of the Earth, realizing that it significantly
changed during the geologic past. Although these changes seemed rather
small they, nevertheless, had a considerable influence on the Earth’s cli-
mate. According to the astronomic calculations, it is evident that secular
changes of the eccentricity of the Earth’s orbit have the oscillatory charac-
ter, where the periods and amplitudes of certain oscillations are very differ-
ent, and they vary from 50,000 to 2,500,000 years, and the most important
cycles are those of the approximately 400,000 and 100,000 years.

In this way, Milankovi¢ proved that
these three types of changes of astronomic
characteristics and their connection to the
movement of our planet cause significant cy-
clical changes in its insolation.

AHanunsom pobujeHux pesyntata MunaHkosuh je yTBpgmo aa ce y
nonapHMm obnacTMma HajBuLLE UCMO/baBajy CEKYNapHE NpomMeHe Harmba
oce poTtauuje. Y eKBaTopujaJHOM Mojacy 4OMUHMPAjy NPOMEHE EeKCLEH-
TPUYHOCTM M Npeuecunje, o4HOCHO NPOMEHE AyKUHe roanwux aoba. Ha
cpentum reorpadckmMm WUprUHama, HapouunTo Ha 50°-60°, sonase oo nspa-
¥aja yTMUAju NpoMeHa CBa TPM aCTPOHOMCKa efiemeHTa. Takohe je youeHo
Oa je 65° ceBepHe reorpadcke WMPUHE KPUTUYHA 061acT 3a NOYETaK Ma-
umjaumje. Ha Taj HauMH OH je NOCTUrao CBOj NPBU LW/b PAa3B0Oja MaTEMATUY-
KOr anaparta 3a ogpehumBare epeKkata NPOMeEHa aCTPOHOMCKUX eNemMeHaTa
Ha CEeKy/JIapHU TOK OCyH4YaBakba NaaHeTa.

Analysing the obtained results, Milankovi¢ found out that secular
changes in the tilt of the rotation axis are the most obvious in the polar re-
gions. In the equatorial belt the changes in eccentricity and precession are
the more dominant factors, i.e., they induce changes in the length of sea-
sons. In the middle latitudes, especially in the 50°- 60° range, the influences
of changes in all three astronomic elements come to the fore. It has also
been observed that 65° of the north latitude is the critical area for the be-
ginning of glaciation. And thus Milankovi¢ achieved his first goal in the de-
velopment of mathematical tools for determining the effects of changes in
the main astronomical factors on the secular variation in planet insolation.
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[aHac, y Hay4yHoj nuTepaTypu y 0b6a1acTn naseoknnmaTonoruje, Ba-
pujabunHocT ekcueHTpuumTeTa 3emsbe, Harnba eHe oce potauuje u npe-
Lecvja npeacTaBs/bajy TpU LOMMHAHTHA LMKAyca, MO3HATa Nog, HasMBOM
MwunaHKkoBMheBM UMKAYCH, jep je OH AePUHUTUBHO MATEMATUUYKM AO0Ka3a0
HMXOB M3Y3ETHO BaXKaH yTULLAj Ha NOjaBy U CMeHY ieaeHux Aoba Ha 3em/bu.
Beoma xnagHa neta Ha ceBepHoj xemucdepwu, Ha Kojoj ce Hanasu sehu aeo
KonHa, omoryhaBajy Aa ce CHer u neg 3a4prKasajy Ao cnegehe sume, wto
[,0BOAM 00 NOpacTa Ie4eHOr NOKPMBaYa TOKOM CTOTUHA M XW/baga roguHa.
Hacynpot Tome, Beoma Tonna neta AoBoAe A0 NOBAAYEHA NefHUKa ycnes,
Harnor oTanawa Behe KoAMYMHE Nefa Of OHEe Koja Ce aKymyampa TOKOM
3ume. MunaHkoBuh je ersakTHO MaTeMaTUYKK1 YyTBPAMO Aa OBO NOBPEMEHO
nosehare nnum cnabswerbe npumsbeHor CyHYeBOr 3payera ycnes npomeHe
ACTPOHOMCKMX eNeMeHaTa AMPEKTHO yTUYE HA KIMMATCKM CUCTEM 3emsbe,
OAHOCHO Ha NojaBy U CMeHY NefeHux u mehyneaeHnx goba.

In the current scientific literature in the field of paleoclimatology,
the variability in the Earth’s eccentricity, the tilt of its rotation axis and pre-
cession create three dominant cycles, known as Milankovi¢ Cycles, since he
was the one to provide definite mathematical evidence of their significant
impact on the onset and changes of Ice Ages on Earth. Very cold summers
all over the northern hemisphere which contains the majority of land mass
make it possible for the snow and ice to remain until the next winter, which
causes the increase of the ice cover over hundreds and thousands of years.
Contrary to that, very hot summers cause the glaciers to recede, due to sud-
den melting of a great quantity of ice, greater than that accumulated during
the winter. Milankovi¢ provided exact mathematical proof that this occa-
sional increase or decrease in received solar radiation due to the changes
of astronomical parameters directly influences the climate system of the
Earth, that is, the occurrence and alternation of Ice Ages and Interglacial
periods.
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O®PU3INYKU AEO MATEMATUYKE
TEOPWUJE KTUME

MocTuraswu cBoj Npeu uu/b, MunaHkosuh je KpeHyo y nobepo-
HOCHM NOX0A. YMHUNO My Ce A3 je HEeroB APYru /b, KOjU Ce MOXKe Ha3BaTu
dU3MYKMM aenom Teopuje, y BE3U ca n3padyHaBarbeM KonnumHe CyHyeBor
3payerba Koja Najaa Ha NOBPLUMHY CBaKe NJlaHeTe, TOKOM CBaKOr roamiuHer
£06a 1 Ha cBaKoj reorpadCKoj WNPKUHKU, HA AOXBAT pyKe. Y NOYETKy cy He-
roBa UCTpaxuBaka fobpo Hanpegosana. ,,Anu Hacmojehu da dybsree npo-
HUKHeM y cam npobsem, Hauhox Ha bpojHe mewKohe u He Mozax dasve.” Y3
TO, 6ypHK gorahaju novyetkom 20. BEKA HUCY My oMOoryhmnnum HecmeTaH pag.
To nnak Huje nokonebano mnagor HayuHWKa. bUo je ysepeH y cBojy cHary u
ycnex, 6e3 063unpa Ha uckpcne npobneme.

THE PHYSICS PART OF THE

MATHEMATICAL THEORY OF CLIMATE

After achieving his first goal, Milankovié started his final, victory cam-
paign. It seemed that his second goal, which might be termed the physics
part of the theory, related to the calculation of the quantity of solar radia-
tion that reaches the surface of each planet during each season and at any
latitude, was within easy reach. At the beginning, his research went very
well. “But, trying to delve deeply into the problem, | encountered numerous
difficulties and could not proceed with work.” In addition to that, many tu-
multuous events at the beginning of the 20th century didn’t make it possible
for him to work uninterrupted. Nevertheless, that did not make the young
scientist waver. He was confident in his own powers and hoped for a success,
regardless of many mounting problems.



Beh 1912. roanHe n3buja MNMpBK 6ankaHCKK paT, Y KOMe yyecTByje
Kao pesepBHUN opuump Bojcke Cpbuje. [lok je mnocmaTpao cphcke jeinHun-
Le KaKko ce npobujajy Ka nnaHuMHcKom Bpxy CTapay nsHag Muumbe, erose
MUCAN BUne cy OKpeHyTe HeroBom BAACTUTOM HAy4YHOM jypuuly y caBia-
AaBatby TEOPUjCKUX NpenpeKka. YOp30 cy cpncke jeaAnHuLe ocBojuie BpX, a
MwunaHKkoBMh je AOKYUYMO peLlere MaTeMATUUKNX Npobaema. YCKopo je Ha-
CTao NPEKNUZ BaTpPe 1 OH Ce BPaTUO CBOM Hay4yHOM paay y beorpagy. Mo mns-
BpLUEHOj aemobunnusauymjn MmunaHkosuh ognasu Ha Kpahu 6opasak y Jasmb,
a geuembpa 1913. roawm-
He nocehyje bey, Kako 6K
ce yno3Hao M CcHabaeo
Ca HAjHOBMjOM Hay4yHOM
NINTepaTypom  Heonxond-
HOM 33 Ja/ba Hay4Ha

UCTparkneatoa.

MNakKo je capa 6p30 HanpenoBao, 360r HECUTYPHUX NPUIU-
Ka Ha bankaHy MwunaHkoBuh je ognyymMo ga He HacTaB/ba CBOje
npopayyHe, AOK pe3ynTaTe A0 Kojux je Beh Aowao He cTaBu Ha
xapTujy. Tokom 1912, 1913. 1 1914. rognHe, objaB/beHO je wwecT
3acebHnx MunaHkoBuheBmx Hay4yHUX pacnpasa Koje cy obyxsa-
Tane pesynTtaTte UCTParkmBara pacnogene CyH4YeBOr 3payerba Ha
nosplwnHM Meceua n berose npomeHe ycnien obprartba Meceua,
MaTeMaTuyke Be3e namehy ocyH4YaBarba NiaHeTa M Temnepaty-
pa, 3aTMm, pacnpasy O TEPMMYKOj KOHCTUTYLUMjU MapcoBe aTmoc-
depe, n gp. Mehy pagosnma objas/beHnM y oBom nepuogy 6mo
je v unaHak ,,0 NnUTarby aCTPOHOMCKUX Teopuja nepeHux foba”.
WtamnaH novyetkom 1914. rognHe Ha CPMCKOM je3UKY, Y jeKy
TEWKMX BpemeHa y EBponu, oBaj 4naHak je rogMHama octao He-
NO3HAT HAaY4HO] jaBHOCTMW.

Nnak, MnnaHkosmhesu pagosu cy seh 6aumnm HoBO CBeT-
N0 Ha NUTarbe nepeHux foba. Ose pacnpase, Kako MunaHkosuh
UCTUYe, ,pewasajy nojeduHaYyHa numana nocmass/beHoe rnpo-
6sema rna auye KAMeHUMa-mecaHyumMa, Kojuma bu ce, HaOpo4UMOo
s8esuUKUM 0enom, moeasno cazudamu 30are jedHe Hoge obaacmu
Hayke.” NMoHoBO ce Bpaha CBOjUM NpopayvyHMMa, YBEPEH Aa My
BMLUE HMLUTA HE CTOjU Ha NyTy U Aa My je NOTpebHO camo Bpeme
3a payyHamoe.

Already in the 1912, the First Balkan War broke out and
he participated in it as a reserve officer of Serbian Army. While
he watched the Serbian troops charging their way towards the
mountain Starac peak above P¢inja, his thoughts were on his
own scientific task in overcoming the theoretical obstacles.
Soon, the Serbian troops arrived at the top, and Milankovi¢
found the solution for his mathematical problem. Soon after
that there was a ceasefire and he
returned to his scientific work in
Belgrade. After demobilization
Milankovi¢ went for a short visit to
Dalj, and in December of 1913 he
visited Vienna in order to get in-
formed about latest research and
to obtain the most current litera-
ture necessary for further research.

Although his research advanced fast, he decided not to con-
tinue his calculations before putting on paper the results he had al-
ready reached, mostly due to the unstable situation in the Balkans.
During 1912, 1913 and 1914, six of his articles were published. They
encompassed the results of his research into the distribution of so-
lar radiation on the surface of the Moon and its changes because
of the rotation of the Moon, the mathematical links between the
insolation of planets and temperatures on them, a discussion on
the thermal constitution of the atmosphere on Mars, etc. Among
the works published in that period there was also the paper: “On
the Issue of Astronomical Theories of the Ice Ages.” Published at
the beginning of 1914 in Serbian language, in very difficult times for
Europe, this article remained unknown to the scientific community
for many years.

Nevertheless, Milankovic¢’s articles had managed to shed
new light on the problem of the Ice Ages. As Milankovié pointed out,
these papers “solved certain individual questions that were parts of
the problem and they resembled the cornerstones with which, to
a great extent, a new field of science could be built.” He returned
to his calculations, certain that there were no more obstacles in his
way, and that he only needed time to complete the calculation work.



UHTEPHALUWUIAY BYOAUMNELWTHU

Mpuankom jeaHe nocete beuy, cegehu cam y
KadaHu go aybokKo y Hoh, pasmuLL/bao je 0 jeaHOM
Be/IMKOM npobnemy — He HayyHom, Beh npobnemy
bpaKka. Pasmuiusbao je wrta he 6UTK ¢ HeroBom Ha-
YKOM Kaga cBoje
Bpeme pacnap-

Yya M Ha pgpyre
obasese.

Opabpao je 6pak. BeHyatrse je obaB/beHo 14. jyHa 1914. roanHe y
BasHecerCKoj LpKBuM y beorpagy. MNpetxogHo je ytBpheH nporpam ceaabe-
HOr nNyToBakba: Mmecel, AaHa y Jamy, bey na eHeBa. Mehytum, ctmuajem
OKOMTHOCTU HbMX0BO HpayYHO NyTOBaK-€ TPAjaso je MyHUX NeT roAnHa.

MpBu cBeTcku pat 1914. roanHe 3aTeKkao ra je Ha cBagbeHoOM nyTy
y poaHom [Lasby, Koju je Taga 610 Ha Teputopuju Ayctpoyrapcke. Kao gp-
¥aB/baHuMH Cpbuje, 6uBa 3apob/beH U CcNpoBeAeH Yy rapHU30HCKKM 3aTBOP
y OcujeKy, Koju ce Hanasno y KazamaTtuma CTapux rpaackux begema. Uy
OBWM OKO/IHOCTUMA MunaHKoBWh HacTaB/ba CBOj HAYYHUYKK Paa.

INTERNED IN BUDAPEST

During one visit to Vienna, sitting alone in a
bar late into the night, he was thinking about one big
problem — not scientific, but the problem of marriage.
He thought about what would happen to his science

And he chose matrimony. The wedding ceremony was performed
on June 14th, 1914, in the Church of the Ascension in Belgrade. The sched-
ule for his honeymoon was prepared in advance; one month in Dalj, Vienna,
then Geneva. However, as it turned out, their honeymoon journey lasted
five years.

When the First World War broke out in 1914, he was on his hon-
eymoon in his native Dalj, which was a small town in the territory of the
Austro-Hungarian Empire. He was captured as a citizen of Serbia and sent
to the military prison in Osijek — which was in the dungeons of the old city
walls. Even in such circumstances Milankovi¢ continued to work on his
research.

if he had to di-
vide his time to
include other
obligations.



XpuctuHa TuHka Tonysosuh (BnacHuwTto CAHY)
Hristina Tinka Topuzovi¢ (Owned by SASA)
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Y6p30 6MBa MHTEpHUpaH y norop y ceno Typam, Koa
KapnoBua, a oktobpa 1914. roguHe MunaHKkosuh je npemeLTeH y
KOHLEHTpaumoHun norop y Hexknaepy, y Ayctpmjun. Cee speme TMHKA
je noKkywasana aa npoHahe HauMH 1 cynpyra U3By4e U3 TeLKe Cu-
Tyaumje. Y3 nomoh yjka Bace n npodecopa Yybepa, Ha MHTEpPBEH-
UMjy MMHUCTPa NpeaceaHuKka rpoda CtedaHa Tuca, MunaHkosuh
je NywTeH 13 3aToYeHNYKOr Ioropa Aa XusKn y byaumnewTn, kao
NHTepHUpaL,. OmoryheHo my je Aa HecmeTaHo paan y Mahapckoj
aKagemMuju HayKa u LleHTpanHOM mMeTeopOonOLLKOM MHCTUTYTY. bes
0631pa Ha HeBepoBaTHE OKONHOCTH, Bune cy To ycnewHe rognHe
HeroBux Hay4YHUx pagosa o Kammu 3emsbe, Mapca u BeHepe, Koju
cy nobyamnm BeNNKO MHTepPeCcoBakbe CBETCKE Hay4yHe jaBHOCTW.

TUHKWHY NPUBPXKEHOCT U NOXKPTBOBaHE HUKAA, HUje 3abo-
paBMO U 3aTO je y CBOjUM MeMoapuma ocehajHO onmncao Te TelKe
TPEHYTKE U CBOjy YKeHy — nasuuy. Y byaumnewTn, Kpajem 1915,
[06unu cy cuHa Bacnnnja — Backa. MuayTuH je ¢ TMHKOM NPOXKKU-
Beo 44 roguHe cknagHor bpaka. lNpatmna ra je y cBUM TELLKUM
TpeHyumma. buna je TMXun cBefoK HacTaHKa U pa3Boja jeaHe HoBe
Hay4He Teopuje.

He was very soon transferred to the prison camp in a vil-
lage of Turanj, near Karlovac, and in October of 1914 Milankovi¢
was moved to the concentration camp in Neusidler in Austria.
Tinka constantly tried to find a way to get her husband out of trou-
ble. With the help of uncle Vasa and professor Czuber, and with
intervention of the Prime Minister, count Stefan Tiss, Milankovi¢
was released from the camp to live in Budapest, as an internee.
There he was able to work freely in the Hungarian Academy of
Science and the Central Meteorological Institute. These incredi-
ble circumstances aside, these years were the years of successful
research papers on climate of the Earth, he Mars and the Venus,
which aroused great interest of the world scientific public.

Milankovi¢ has never forgotten Tinka’s loyalty and sacrifice,
and in his memoirs he described emotionally these terrible mo-
ments and his wife, brave as a lioness. In Budapest, in late 1915,
they had a son, Vasilije — Vasko. Milutin and Tinka spent their lives
together in a marital harmony which lasted 44 years. She was
there for him in all difficult moments. She was a silent witness to
the origin and development of a new scientific theory.




Mo pgonacky y byanmnewTy cpehe ce ca ynpaBHMKom bubnnoteke
Mahapcke akagemuje Hayka, KosjomaHom ¢oH Cunumjem, Koju ra je, byayhu
Aa je n cam 6o matemaTtuyap, obepyyke npummo u omoryhmo my HecmeTaH
Hay4yHW pag y 6ubanoTteun Mahapcke akagemuje Hayka u LleHTpanHor me-
TEOPO/IOLWKOr MHCTUTYTA. TaKo je 6AMCTaBM yM NMOHOBO KPEeHYyO 3Be34aHUM
CTa3ama UCTParkMBatba.

On arriving in Budapest, he met Kolomann von Cilli, the Director of the
Library of the Hungarian Academy of Science, who accepted him wholeheart-
edly because he was a fellow mathematician. He somehow managed to orga-
nize for Milankovié to work, freely, in the library of the Hungarian Academy of
Science and in the Central Meteorological Institute. So, Milankovié¢’s brilliant
mind started to move again on the starry paths of his research.
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MunyTvH MunaHkoBuh ca cynpyrom XpuctuHom u cHom Bacunujem (BnacHuwteo CAHY)

Milutin Milankovi¢ with his wife Hristina and son Vasilije (Owned by SASA)

Y bygumnewTn, MunaHkosuh je ¢ NOPOANLOM NPOBEO YETUPU
roguHe. Y ceojum ceharbmnma, Kao nocebHo Tewky, MunaHkosuh nuctmye

1915. roguHy.

NMHpopmaumje ca ¢poHTOBa yKasmBane cy ga he
CBETCKM paT Ayro TpajaTh, WTO Ce OAPasuIo M Ha Temno
MwunaHkoBuMheBor HaydHor paga. Paguo je ,6e3 xypbe u
naXsbuso naaHupajyhu ceaku Kopak”. MatemaTuuKy Teopujy
3a NpuWKas cagalke Kanmme Ha 3emsbu Beh je 6Mo passuo ao
Aonacka y byammnelwTy, Tako Aa je, TOKOM NpBe ABe roauHe
6opaBKa y byaumnelwTy, CBOj Hay4yHM pajg ycpeacpeamo Ha
onucuBare cagallkbe Kanme Ha Mapcy 1 BeHepw.

He spent the four years with his family in Budapest. In his memoirs
he points out the year of 1915 as a particularly hard one.

News from the front indicated that the First World
War would last for a long time, and this influenced the pace
of Milankovi¢’s research. He worked “without hurry, careful-
ly planning each step”. Before coming to Budapest he had
already developed the mathematical model to describe the
present climate on Earth, and during the first two years of his
stay in Budapest he therefore focussed his research on the de-
scription of the current climate on Mars and on Venus.
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MamemamuyKka meopuja monsao0mHux rojasa u3a3eaHux cyH4esum
3payersem, Munytnd MunaHkosuh, Mapus 1920. (BracHMwTBO
Yapyxerwa Munytnd MunaHkosuh)

Mathematical theory of thermal phenomena caused by solar
radiation, Milutin Milankovi¢, Paris 1920. (Property of the Milutin
Milankovi¢ Association)
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[o cpegnne 1917. rognHe, 3aBpLUMO je pag Ha Kbn3n ,,MaTeMaTUUKK
OCHOBW HayKe 0 KOCMMYKOM 3paydetby”, Yy KOjoj cy onncaHe NpomMeHe OCyH-
YaBatba 3eM/be TOKOM nocneawunx 600 xubaga rognHa. MunaHkosuh je
MOKa3a0 Aa Ce CEKyNapHE MPOMEHE OCyHYaBatba 3eM/be Mory NpeacTaBuUTU
Kao jegHo3HayHe GyHKLUMje Harnba eKNUNTUKE, EKCLLEHTPULUTETA 3eM/bUHE
nyTare, IOHTUTYAe Nepuxena, CoNapHe KOHCTaHTe U reorpadcke WUpUHe.
TaKo je, ynpkoc [MpBOM CBETCKOM paTy, MOCTUIao CBOj APYrv LUn/b: MaTeEMa-
TUYKN N3pa3 cagallkbe Kanme Ha 3emsbu, Mapcy 1 BeHepw.

CBOjMM MaTeMaTUYKMM obpacuuma M3padyyHao je Konnke 6u bune
cpearbe roaunwikbe TemnepaType y NPM3eMHOM C/0jy aTmocdepe Ha noje-
OVHUM yrnopeaHuUMma, nog NPeTrnocTaBKoOM Aa Hema BasayLHUX U MOp-
CKMX cTpyja. Npema MunaHkoBuheBMM nNpopayvyHMMa, cpepta roaulltba
rnobanHa TemnepaTypa NPM3EMHOr C/10ja 3eM/bUHE aTMOChepe U3HOCKMNA
je 15,2°C, WwWTo ce He3HATHO Pa3/IMKOBaOo o rMobanHe cpeftbe roanlltbe
Temnepartype gobujeHe Ha OCHOBY TaAalHUX CUCTEMATCKMX METEOPONOLL-

KMX OCMaTpaHba Y OKBUpY MnobanHor ocmaTtpaykor cuctema (15,3°C).
CBojom aKTyenHowhy, MNaxky Hay4yHe jaBHOCTU MPUBYKAU CYy U

MwunaHkoBuMheBM pe3ynTaTh UCTPaXKMBakba TEPMUYKMX MOjaBa Ha ApPYyrum

naaHetTama, HapouuTo Ha Mapcy. Mpema MunaHkosuhy, cpeara Temnepa-

By mid-1917 he had finished work on
his book “The Mathematical Foundation of the
Science on Cosmic Radiation”, which describes
the changes in insolation of the Earth during
the last 600 thousand years. He showed that
the secular variations in the Earth’s insolation
can be represented as a uniform-function of
the obliquity of the ecliptic, the eccentricity of
the Earth’s orbit, of the perihelion longitude, of
the solar constant and of latitude. In this way,
in spite of the First World War, he achieved his
second goal: the mathematical formula to de-
scribe the present climate on Earth, Mars and
Venus.

Using his mathematical formulas, he
also calculated mean annual temperatures in
the surface layer of the atmosphere on certain
parallels, assuming that there were no air or
ocean currents. According to his calculations,

the mean annual global temperature of the
Earth’s surface atmosphere layer amount-
ed to 15.2 degrees Celsius, which was only
slightly different from the global mean annu-
al temperature obtained on the basis of past
systematic meteorological observations with-
in the Global Observing System (15.3 degrees
Celsius).

His up-to-date research results of ther-
mal phenomena on other planets, especially
those on Mars, also attracted a lot of atten-
tion in the international scientific community.
According to Milankovié¢, the mean tempera-
ture of the lowest air layers on this is -170 de-
grees Celsius, and that fact was very soon con-
firmed by new astronomical research. In that
way, the widespread ideas of the period that
Mars might be inhabited by living organisms of
complex structure, were refuted.



TYpPa HajHUXKUX BasayLWHMX C/10jeBa OBe NaaHe-
Te n3Hocu —170° C, wTo je ybp3o n notespheHo
ACTPOHOMCKUM UCTparknearbnma. Tume cy no-
bujeHa Taga LWMPOKO pacnpocTparbeHa CxBa-
Taka 0 moryhoj Hace/beHocTM Mapca XuBUm
buhuma cnoxkeHuje rpahe.

Kpajem 1918. rognHe, nocne cnaBHUX
nobega cpncke M caBe3HUYKE BOjcKe, [pBwu
CBETCKM paT ce 3aspwwuo. lpsor geuembpa
1918. rogmHe NPOornaLweHo je yjeaumere jyx-
HOCNOBEHCKMX Hapoaa y Jprkasy Cpba, XpsaTa
n CnoseHaua. MunaHkosuh ce ca cBojom nopo-
ONLOM N pe3yNTaTUMa CBOT YETBOPOTroAuLLIHEr
Hay4yHor paga, 6enuMm AyHaBcKMM napobpo-
aom ,,usena” spaha kyhu y beorpag, 15. mapTa
1919. roguHe 1 Tako 3aBpLuaBsa ,CBOje NeToro-
Avrbe 6ypHo cBagbeHo nyToBame.”

Kroury,Matematnyka teopuja Tonaot-

HUX MojaBa u3a3BaHUX CyHYeBUM 3payerem”
Ha ¢paHUyCcKM NpeBoaun akagemuk MBaH haja
M oHa ce nybauKkyje nog HasmBom “Theorie
mathematique des phenomenes thermiques
produits par la radiation solaire”. O6jaB/beHa
je y Napusy 1920. rognHe, ynme MuUAYTUH
MwunaHkoBrh u ¢opmanHoO npucTyna 3acHu-
Bakby CBOje YyBEeHe aCTPOHOMCKe Teopuje npo-
MEHE K/MMe.

MeTeopono3m cy 0BO Aeno ogmax no
objaB/bMBakby NpPeno3Hann Kao 3HayajaH Ago-
NPUHOC Npoy4YaBakby caBpemeHe Knume. Mopes,
Tora, Munankosuh je TBpano aa 6u 6MN0 Mo-
ryhe nspadyHati KonnmumHy CyHuYeBe eHepruje
Koja je ponupana Ao 3emsbe 3a buno Koje spe-
Me Yy MPOLUNOCTU, Te je HeroBa MaTemMmaTU4Ka
Teopwuja Takohe Buna KopMcHa N UCTPArKMBAYM-
Ma KAMMe NPOLUIOCTM Halle niaHeTe.

By the end of the 1918, after the final glorious victories of the
Serbian army and the Allied armed forces, the First World War finally
ended. On December 1st, 1918, all the South-Slavic peoples were
united into the Kingdom of Serbs, Croats and Slovenians. Milankovié
returned home to Belgrade, with his family and the results of four
years work, on March the 15th, 1919, on the white Danube steamer
“Gisela”, and in thus ended his “stormy honeymoon of five years”.

His book “The Mathematical Theory of Thermal Phenomena
Caused by Solar Radiation” was translated into French by academi-
cian lvan Daja, and it was published under the title “Theorie math-
ematique des phenomenes thermiques produits par la radiation so-
laire.” It was published in Paris in 1920, marking formal foundation of
his famous astronomical theory of climate changes.

Immediately after its publication, meteorologists recognized
this book as a significant contribution to the study of the current
climate on Earth. Besides that, Milankovi¢ claimed that it would be
possible to calculate the quantity of solar energy that had reached
the Earth for any period of time in the past. Thus, his mathematical
theory was also useful to the researchers of the past climate on our

planet.

CAPALLHA
MW/TIAHKOBURA,
KEMEHA U BETEHEPA

Pag Ha acTpOHOMCKOM paTupakby ne-
AeHux pgoba, nocebHO KpuBa OCYyH4YaBaHba
WX CONApHU gMjarpam, Kako ce ApyKuuje Ha-
31Ba, WKpom je MunaHkosuhy oTBOpUHO Bpa-
Ta Y HAy4YHM CBET.

[Jobpo No3HaTU U LeHeHU Hemau-
KM Knmmartonor Bnagumup KeneH un we-
ros 3et reopumsnyap Andpepg BereHep npsu
npuxsaTtajy MunaHkoBuheBy KpuBy OCyH4a-
Bakba. YsBuhajyhu, npe cBUX, KOPUCTU Koje
MwunaHKkoBuheBa Teopuja MOXKe MMaTK 3a Na-
JIEOKNMMATO/IOWKA MUCTpaXKMBarba, KeneH ra
1922. rogmnHe No3mBa Ha capaamoy.

»Pasmucaux wma 0a my 002080pum.
Y npobnemy nedeHux 0oba cy4yesrvasa ce
suwe Hay4yHux obnacmu. Hebecka mexaHu-
Ka u cchepHa acmpoHomuja y 8e3u ca meo-
PUJCKOM (hU3UKOM Cy, KOO WMO CaM C80jUM
0es10M NOKA3a0, y cmakby 0a ucnumajy cexy-
AIGPHU MOK OCyH4Yaeara 3emsoe. Ho seh no-
cneduye moe ocyH4aeara ynase y obaacm
Kaumamosozauje, a HUxoea ceedoyaHcmea
cy npedmem 2eonozuje. Camo capadHom
mux HayKa moxce ce maj u3eaHpeodHo 3HaYaj-
Hu npobnem pewumu y nomnyHocmu, jep je
ocmao 00 cada HepeweH Wmo je n1exao Ha
mpomehu mux Hayka.... /luye mu ce passe-
Odpu. 3anumax ce Kakas je cpehaH cay4aj ro-
cpedu. KeneH je Knumamosioz ceemckoe 2na-
ca, BezeHep eeHujanaH eeoghuzuyap U no3Ha-
8as1ay ceez2a WMo je y 8e3u ¢ mom HayKom. Y
ysuodex: Huje 6uo nyKu cay4aj nocpedu, seh
y3po4YHOCM, Kay3asaHocm 36usara Koja Hac
mpojuyy 0ogede Ha okyn.”

THE COOPERATION OF
MILANKOVIC, KOPPEN
AND WEGENER

His work on the astronomical dating of
the Ice Ages, especially on the insolation curve
or the solar diagram, had opened the door of the
scientific community for Milankovic.

The well-known and respected German
climatologist, Wladimir Koppen, and his son-
in-law, geophysicist Alfred Wegener, were the
first to accept Milankovi¢’s insolation curve.
Realizing, before all others, what having the use
of Milankovi¢’s theory might mean in the field
of paleoclimatological research, Képpen made
the offer to work in collaboration to Milankovi¢
in 1922.

“| spent some time thinking how to an-
swer him. Several scientific fields converge in
trying to solve the problem of Ice Ages. Celestial
Mechanics and Spherical Astronomy in cooper-
ation with Theoretical Physics are capable, as |
proved by my work, of studying the secular vari-
ability of the Earth’s insolation. However, the
consequences of this insolation belong to the
field of Climatology and the evidence they left
is the logy and their evidence is the subject of
Geology. Only the cooperation of these sciences
can entirely solve that exceptionally significant
problem, since it remained unsolved because
it is on the common borders of these three sci-
ences... My face lit up. | wondered what a lucky
coincidence that was. Képpen was a climatol-
ogist of a global reputation, Wegener, a genius
of the geophysics, knowledgeable in everything
related to that science. And | realized that it was
not mere lucky co-incidence, but the causality of
events that brought all three of us together.”



Ycnegnna je nnogHa pasmeHa wuaeja  uM3mehy
MwunankoBuha, KeneHa u BereHepa. Andpepn BereHep je
Beh 610 NO3HAT MO CBOjOj TEOPUjU NOMEPaHba KOHTUHEHATa,
Koja he KacHuje 6MTM Ha3BaHa TEKTOHMKA N/oYa.

O T10j capaatbm MunaHkosuh nuwe:

Kao wto je KeneH Hacaytmo,
MwunaHKkoBuMheBa Teopuja Nokasana ce Kao He-
NpoueHMBa anaTka Npu UCTpaXKMBakby NpacTa-
pux Knnma. Kaga cy Te ngeje yspwheHe y mo-
Horpadujy KeneHa mn BereHepa ,Knaume reo-
NIolWKe npownoctn”, Koja je objaB/beHa 1924,
roanHe, Munankosuh je f0OXMBEO CBOjEBPCHO
NPU3HakbLe.

Op, Tor BpemeHa, capagta ca KeneHom
n BereHepom wupuna ce U pasBujana. Ha
WHUUMjaTUBY BereHepa, 6aBMO ce U UCTPaXKK-
BaHtbE€M CEKY/TAapHUX NOMepPatba 3eM/bUHUX NO-
N0Ba poTauuje.

Pa3BuMBLlIN MaTEMATUYKY MaALLUMHEPWU]Y,
Koja he my omoryhutn ga npopayyHaBa OCYH-
yaBakbe Ha 6M10 Kojoj AaToj reorpadCKoj Wu-
PUHM K 3a Buno Koje roguwme aoba, 6uo je
CNpemaH Aa KpeHe y peanusaumjy csor Tpeher

Bnagumup KeneH (1846-1830) (BnacHuwTteo CAHY)
Vladimir Kepen (1846-1830) (Owned by SASA)

Andpen BereHep (1880-1930). (BnacHuwTteo CAHY)
Alfred Wegener (1880-1930) (Owned by SASA)

UM/ba: MaTEMATMYKM ONUC KAMME Ha 3em/bu Y
npownocTn. MNnaHnpao je ga T0 NOCTUTHE U3-
Bnavyehn Kpusy Koja he nokasaTn Bapujauuje y
OCYHYaBakby, OArOBOPHE 3a HU3 NefeHnx Joba.

3a KeneHos ,[IpMPYYHMK KAMMATONO-
rnje” Tokom 1927. rogmuHe nuwe ,MatemaTU4ky
TEOPUjy KNIMMe U aCTPOHOMCKY TeOPWUjy Bapuja-
unje kKanume”, Koja he 6MTK objaB/meHa 1930.
roauHe.

Y ToKy 1928. roanHe, MunaHkosuh ycno-
CTaB/ba capaamy M ca reodpmsnyapom beHom
lyTeHebeprom, npodecopom YHuBEp3UTETa Y
OapmuwrTaty. 3a lyteH6epros ,MpUPYYHUK re-
odpusmke” MwunaHkosuh nuwe 4yetupu aena:
,[10N0Xaj M KpeTarbe 3ems/be y BacUMOHW”,
,POTaumoHa KpeTama 3emsbe”, ,CekynapHa no-
meparba nonosa” u ,,ACTPOHOMCKA Cpe/CcTBa 3a
npoyyaBakbe KAMMe y TOKYy uctopuje 3emsbe”.

As Koppen believed, Milankovic¢’s the-
ory proved to be an invaluable tool in the re-
search on ancient climates. The inclusion of
these ideas in the monograph by Koppen and
Wegener: “The Climates of the Geological
Past”, published in 1924, Milankovi¢ saw as
special recognition of his work.

From then on, his cooperation with
K6ppen and Wegener only expanded and de-
veloped. On Wegener’s initiative, Milankovi¢
also worked on the secular shifting of the
Earth’s rotation poles.

After developing the mathematical
tools that would enable him to calculate the
insolation for any given latitude and for any
season, Milankovi¢ was ready to start the re-
alization of his third goal: the mathematical
description of the climate on the Earth in the

After that, followed the fruitful exchange of ideas
between Milankovi¢, Kbppen and Wegener The last one
was, at that time, already known by his theory of the
continents’ shifting that later would be called the plate
tectonics.

Milankovi¢ wrote about this cooperation:

past. He planned to achieve this by drawing the
curve that would show the variations in inso-
lation that were responsible for a series of Ice
Ages.

In 1927, for Koppen’s book “The
Handbook of Climatology” Milankovi¢ wrote
“The Mathematical Theory of Climate and the
Astronomical Theory of Climate Variation”,
which would be published in 1930.

During 1928 he started cooperation
with geophysicist Ben Gutenberg, a University
Professor from Darmstadt. For Gutenberg’s
“Handbook of Geophysics” he wrote the fol-
lowing 4 articles: “The Position and Movement
of the Earth in Space”, “The Rotational move-
ments of the Earth”, “The Secular Shifting of
the Poles” and “The Astronomical Tools of
Climate Research in the History of Earth”.



MUWNAHKOBUKREBE KPUBE OCYHYABAHA

Y nepuoay og 1922. po 1924. roanHe, 3a n0Tpe6e MOHorpaduje
Kenena n BereHepa ,,Knnmatu reonouwke npownoctn”, Munankosuh nspa-
YyyHaBa KpMBe OCyH4YaBarba 3a reorpadcke wnpuHe: 55°, 60° n 65° ceBepHe

xemncdepe 3a nocnegrmx 650.000 ro-
AvHa. To unHm no cyrectmjm Kenexa, jep
Cy Te WKWPUHE HajoCeT/bMUBMje Ha Npo-
MeHy TOMNOTHOr 6unaHca Ha 3emsbMm.
CeKynapHu TOK OCYyH4YaBata 3emJ/be je
BEOMa KOMM/IMKOBAH M Pas/InymT je 3a
CBaKy reorpadCcKky WUpuUHY, a Takohe
noctoje pasnuvke mamely cekynapHor
TOKa OCYyH4YaBakba jy)KHE W ceBepHe
xemucoepe.

Hu oBaj 3agaTaK Huje 61O nak u
MwunaHkosuh nctunye:

MILANKOVIC’S INSOLATION CURVES

Between 1922 and 1924, for Képpen and Wegener monography
“The Climates of the Geological Past”, Milankovi¢ calculated the insolation
curves for the latitudes of: 55 degrees, 60 degrees and 65 degrees of the

northern hemisphere, in the last 650,
000 years. He did that at Koppen'’s sug-
gestion, because these latitudes are
the most sensitive to the changes of
thermal balance on Earth. The secular
insolation variability of the Earth is very
complicated, it is different for every
latitude, and there are also differenc-
es between the secular insolation flow
on the southern and on the northern
hemisphere.

The task was not an easy one, as
Milankovi¢ himself pointed out:

Tume je nocturao u Tpehun ummb ceor
NAaHa y Be3n C MAaTEMATUYKUM ONUCOM KAU-
me 3emsbe y npownoctn. Konmko speme-
Ha2 M YNOPHOCTU je U3UCKMBAO Taj HAYYHWU
3a4aTak Hajbosbe cBegoun nogaTak da je
MwunaHKoBuh, NO3HAT MO CUCTEMATUYHOCTM U
NPeun3HOCTH, PAANO HEMPEKUAHO OKOo neT-
HaecT roguHa. [la je HeKMm cay4dajem Mmao
Ha pacnonarakby caBpemeHe padyHape, cBoje
KOMM/IMKOBaHEe MnpopayvyHe 3aBpwimo 6u
3HaTHO 6pKe.

OBe 3ynyacte KpuBe, KacHMje Ha3Ba-
He MwunaHkoBMheBe KpuBE OCyHYaBahsa,
objas/beHe y aeny KeneHa n BereHepa, jac-
HO YKa3yjy Ha AeBeT M3Pa3UTUX CMakeHa
NeTher ocyH4YaBakba Koja cy ce gorogmna 589,
548, 475,434, 231, 187,116, 72 n 25 xn/wapa
roguHa npe cagawmer spemeHa. Osux geset
npogopa xnagHohe noBe3aHW cy y YeTupu
rpyne y Kojuma je KeneH npenosaHo 4eTu-
pu nepeHa poba, npema lNeHK-BpUKHEPOBO]
Knacuoukaunju: Muu, Munaen, Puc n Bupm.
Hasmen oBux rnaumjanHux ¢asa notudy of
Ha3mBa peuymnua Koje ce y baBapckoj ynueajy

y [yHas.

Thus, Milankovi¢ had completed the
third part of his plan, related to the mathe-
matic description of the Earth’s climate in the
past. The magnitude of the work and the time
and persistence it required can be seen in the
fact that Milankovi¢, known as a systemat-
ic and a precise scientist, had been working
continually on it for fifteen years. Had the
contemporary computers been available to
him, he would have realized his complicated
calculations earlier.

This type of the curves, later named
The Insolation Curves of Milankovié, pub-
lished in the papers of Koppen and Wegener,
clearly indicate the nine prominent decreases
in the summer insolation, which took place:
589, 548, 475, 434, 231, 187, 116, 72 and
25 thousand years ago. These nine break-
throughs of the cold weather were divided in
four groups, in which Képpen had recognized
the four Ice Ages, according to Penk-Brikner’s
classification: Ginc, Mindel, Riss and Virm.
The names of these glacial phases derive
from the names of the four small rivers, flow-
ing into the Danube in Bavaria.

At e Sk

MwunaHkosuheBe KpuBe ocyH4aBara (BnacHuwTeo CAHY)

Milankovi¢’s Insolation Curves (Owned by SASA)
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O oBuM pesyntatuma MunaHkosuh nuwe:

OBaj TOK OCyHYaBaka 3eM/be MUCMNO/baBao Ce Y KAMMATCKMM KapaKTepuUCTUKama
reo/IoLKe NPOLIOCTM U TO NMPBEHCTBEHO Y NMPOMEHU CE30HCKUX Cpearux TemnepaTypa.
Mpema MunnaHkoBrheBMM NpopadvyHUMa, CpeaHa TeMNepaTypa SIeTHEe NoAyrogMHe Ha BU-
COKMM M yMepeHMM WnpuHama obejy xemmcdepa cnylwitana ce noHekas 3a suwe og 5.0°C,
poBoaehu 00 AaneKoCeKHUX KAMMATCKMX TpomMeHa. Cpeambe roaunllbe TemnepaTtype bune

Cy NpY TOMe TaKohe HUMKE U TO Hajmarbe 3a 2.0°C

Ynopehyjyhu MwunaHkoBuheBe KpuBe OCYH-
YyaBarba ca paHuje objaB/beHoM eHK-BpuKkHepoBom
LeMOM KBapTapHor 3anehuearba y Annnma, KeneH je
YCTAHOBWO Aa Ce OBM pe3ynatu ,,3anamyjyhe cnaxy”,
MaKo cy fobujeHn pasanymTMm metTogama — reonolL-
KMM MUCTPaXKMBatbMMa M aCTPOHOMCKMM NPOpPaYyHMU-
Ma 1 aa ce npyu Tome y MunaHkosuhesmm KprBama
BEPHO OApa)kaBajy YeTUpU anncka negeHa poba:
MHY, Munaen, Puc n Bupm. OBakaB 3ak/byyaK ybp-
30 je NOTBPANO U cam bpuKHep, y jeaHoj oa CBOjuX
pacnpaBa 06jaB/beHNX HenocpeaHo nocne objassbu-
Batba MwunaHkoBuheBux Kpmeux y aeny KeneHa wu
BereHepa. Takohe, BUMCOKY noAayAapHOCT NMOKasanu
Cy W pe3ynTaTv reoNoWKMX UcTpaxmneara Ebepna o
NnojaBu anmncKmMx rnaymjaumja.

MwunaHkoBuheBe KpMBe OCyHYaBarba, HacTa-
e Kao pe3ynTaT TeOpPUjCKOr n3payvyHaBakba Cekynap-
HOT TOKa OCyH4YaBarba 3eMsbe, y6p30 Cy Haluae Wupo-
Ky MPUMEHY Y reo/iormju nNpu npoyyasamwy nepuoga
NnepeHux aoba KBapTapa U NocTane 0CHOBa XPOHO/10-
rvje n NOTNyHOr paw4aambuBarba raunjaumja n mH-
Teprnaumjaumnja eMnupmnjcKM yCTaHOB/bEHMX Ha pas-
JIMYNUTUM KOHTMHEHTUMA Of, MO4YeTKa OEeBETHAecTor
BEKa.

Milankovi¢ wrote about these results:

This insolation flow of the Earth is evident in the climate characteristics
of Earth’s geologic past, and it is primarily evident in the change of the average
seasonal temperatures. According to the calculations of Milankovié, the average
temperatures in the summer half-year, in the high and moderate latitudes of both
hemispheres, sometimes dropped for more than 5 degrees Celsius, causing far
reaching climate changes. The mean annual temperatures of that period were also
by at least 2 degrees Celsius lower.

Comparing the insolation curve of Milankovi¢ with the previously pub-
lished Penk-Brikners’s scheme of the Quartar icing in the Alps, Képpen had found
that the results “amazingly correspond”, although
they were obtained by somewhat different methods
— by the geologic research and by the astronomic cal-
culation — so that the curves of Milankovi¢ precisely
reflected the four Alpine Ice Ages: Ginz, Mindel, Riss
and Virm. This conclusion was confirmed by Brikner
himself in one of his papers published immediately
after the publication of Milankovic’s curves in the pa-
per by Koppen and Wegener. Also, a high correspon-
dence was shown to exist with the results of geolog-
ical research of Eberl on the occurrence of Alpine
glaciation.

Milankovic¢’s insolation curves, which came
about as a result of his theoretical calculations of the
secular variability of the Earth’s insolation, found a
wide range of application in Geology — in studying
the Quartenary period of Ice Ages — within a very
short time, and they became the basis for chronology
and making a complete scheme of glaciation and in-
terglaciation periods, empirically defined on various
continents since the beginning of the 19th century.



N Ha BbankaHCKOM MO/AyOCTPBY Cy, 3axBasbyjyhu ucTparkmBarbnma
JoBaHa Lsujuha, npodecopa reorpaduje Ha beorpagckom yHUBEpP3UTETY U
caBpemeHnka MunaHkosuha, npoHaheHn TparosBu rnaunjaumje n MHTeprIa-
umjaumje. Hberoso oTkpuhe ctapor rnaumjanHor pesbeda Ha Punu y byrapckoj,
1896. roanHe, 3atum Ha dypmutopy, JlosheHy, MpokneTnjama, KonaoHuKy m
OPYrMm BUCOKMM NAAHUHAMA, Kao U y necy Ha obanama [lyHaBa, yBpCTUAO ra
je y pep Hajsehux reorpada Espone Tora goba.

MNocne objaB/bMBatba TEOPMje HAcTana je pacnpaBa O HEHOj Basba-
HOCTW. YKecToke pacnpase Tpajane cy nyHux 50 roguHa. 3a TO Bpeme
MwunaHKosuh, NyH cTBapanayke eHepruje, okpehe ce npoy4yasary U pagy Ha
APYrMm 3Ha4YajHMum npobnemmma.

Ynpkoc oppeheHMM 3amepkama, Koje Hucy uwnae y npunor
MwunaHKkoBMheBOj TeEOpPMjU, UNAK joj je BehMHa HayYHMKa OCTasla HaKNOoHEHA.
Hajsuiwe 3amepkun 6110 je ga ce TparosBu fegeHux goba Ha 3em/bMHOj NOBpP-
LWMHM He CNaXKy ca heroBum pesyntatuma. Mehytum, To 3a fobpe no3HaBao-
ue Te npobnemaTtmke HUje 6110 HUKAKBO M3HEHahere, Kaga ce y3me y 063up
[a Cy Y30pKOBaHM MaTepujaan Ha NOBPLWUHK 3em/be 6MAM BEKOBUMMA U3/10-
YKEHU CEKYHAAPHMM YyTUL@jMMa, KOju cy ux butHo mogudumkosanu. Pacnpasa
0 BasbaHOCTM MunaHKoBuheBe Teopuje Tpajana je roanHama. YMTas TOK Ha-

The traces of the glaciation and inter-
glaciation periods were also discovered in the
Balkans, thanks to the research of Jovan Cvijic,
Professor of Geography at Belgrade University in
Milankovi¢’s time there. His discovery of an old
glacial relief on the Rila mountain in Bulgaria,
made in 1896, and traces of the same phenom-
enon found on Durmitor, Lovéen, Prokletije,
Kopaonik and some other high mountains as
well as in loess on the banks of the Danube,
made him one of the greatest geographers in
the Europe of that time.

After the publication of the theory,
there was a debate about its validity. Fierce
discussions lasted for 50 years. During that
time, Milankovié, full of creative energy, turned
to studying and working on other important
problems.

In spite of some objections against
Milankovi¢’s theory, the majority scientists
leaned towards it. The most critiques were
regarding the fact that the traces of ice ages
on the Earth surface didn’t agree with his re-
sults. However, for real experts that was not a
surprise, taking into account that the sampled
materials on the surface of the Earth had been
exposed to secondary influences for centuries
which had modified them to a considerable de-
gree. The debate on the validity of Milankovi¢’s
theory lasted for years. The whole chronology
of the development of and responses to his as-
tronomical theory of climate variation in scien-
tific circles, Milankovi¢ presented in his mono-
graph published by the Mathematical Institute,
in 1957: “The Astronomical Theory of Climate
Changes. Its Development and Reception.

CTaHKa U o4jeKa Ha KOju je HeroBa aCTPOHOM-
CKa Teopuja Bapujaunje KAMme HauLaa y Hayy-
Hom cBeTy MunaHkosuh je M3N0KMO Yy MOHO-
rpadmju MaTtematnykor nHcTuTyTa 1957. rogm-
He: ,,ACTDOHOMCKA Teopuja Bapujaunje Kanmme.
HbeH HacTaHaK u ogjek Ha ky” (,,Astronomische
Theorie der Klimaschwankungen. lhr
Werdegang und Widerhall”).

,He cmampam da je moja obase3za da
OCHOBHUM 3HOH-EM M0y4a8aM He3HAAUe, Kao
WMo HUCAM HUKaO noKyuwasao 0a opyze cuaum
da mojy meopujy npuxeame, Mada 3a HYy jow
HUKO Huje moz2ao 0okazamu 0d je nozpewHa.”

HasegeHn pe3yntatM TreoNOWKUX U
CPOAHUX WUCTPaXMBarba MNOKA3syjy Aa je Aec-
KPMNTUBHUM HayKama NoLwi1o 3a pykom Aa aohy
00 nofaTaka O NpoCTUparby U NPUBANMKHOM
TOKy 3anehuneama EBpone n CeBepHe AMepuKe,
anun Hucy bune y ctamby Aa Hay4yHo objacHe y3-

poKe oBe npupoaHe nojase. T y3poum 6unm cy
BaH BUAHOT NO/ba OBUX HayKa. Tpeba nctahu ga
je npe MwunaHkoBuha 6uno Buwe Heycnenmx
NoKyLlaja pewaBatba Nnpobnema negeHor goba.

[akne, cee Ao nojaBe MwunaHkosuha,
Teopuje nepeHnx pgoba npaTMm UCTa rpeLuka,
jep HujeaHa opf, kUX HUje ucnpasHo obyxsaTm-
la KOMBMHOBAH YTMLLAj NPOMEH/BUBOCTU CBUX
aCTPOHOMCKUX e/leMeHaTa Ha CTakbe OCyHYa-
Bakba 3emsbe. Taj HayyHW nNpobaem pasjacHUo
je Tek MunaHkoBuMh M3payyHaBatbem npome-
He KOJIMYMHE OCyHYaBatba Yy ACTPOHOMCKO]
NeTH0j U 3UMCKOj MONYroAvHM 3a pasanymTe
reorpadcke wupuHe. OBa M3padyHaBarba 0f,
dyHOAMeHTaNHOT 3Ha4yaja 3a Ja/bWu paj, Ha
MaTemaTuykoj Teopuju Kanme, MwunaHkosuh
je objaBno 1914. roauHe, y pacnpasu ,Ueber
die Frage der astronomischen Theorien der
Eiszeiten”.

(Astronomische Theorie der Klimaschwankungen. lhr Werdegang und Widerhall).

“l don’t think that it is my obligation to teach elementary knowledge to
the ignorant, nor have | ever tried to force others to accept my theory, although
nobody has yet been able to prove it wrong.”

The above mentioned results of geological and related research show
that the descriptive sciences succeeded in obtaining the data on the distribution
and on the approximate changes in the glaciation in Europe and in Northern
America, but these sciences could not explain the causes of these natural phe-
nomena. These causes, at the time, were still exlusive. We have to point out that,
before Milankovi¢, there had been a few unsuccessful attempts at solving the
problem of the Ice Ages.

So, until Milankovié, all these theories of the Ice Ages included the same
mistake, since none of them had considered the combined influence of all the
astronomic changeable elements on the condition of the Earth’s insolation. It
was only Milankovi¢ who had provided the explanation by calculating the change
in the quantity of insolation in the summer and winter astronomical halfyears
in different latitudes. These calculations were fundamental for further work on
“The Mathematical theory of Climate”— and they were published in 1914 in the
paper “Ueber die Frage der astronomischen Theorien der Eiszeiten”.



MamemamuyKa KAumMamosnoauja u ACmpoHOMCKA Meopuja KAUMAmMCKUX MpomeHd,

MwunyTuH Munarkosuh, 1939.

Mathematical Climatology and Astronomical Theory of Climate Change, Milutin

Milankovié, 1939.
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,Ja cam y oj nokaszao 0a je acmpo-
HOMCKU npobnem nedeHux 0oba MHo-
20 C/I0M(EHUjU He20 wmo je paHuje buso
npemnocmasseeHo, U 0a ce, 0a bu ce
dows10 00 UCnpasHo2 peuwera, maj rnpo-
671em mMopao yxeamumu y KOpeHy U ro-

MaTtemaTuykmum
jesnkom ncnpuyaHa
MUCTOpPWja OCyH4YaBaHa

cmasumu Ha jeOHy WUpOoKy ocHosy.” 3em/be y MHTepBany

og nocnegkunx 600

Xn/baaa roanHa — ,,jedaH MaKko38aHU KOHOH Mo OCyHYas8arba”, Kako cam
MwunaHKkosuh uctnye, objaBsbeH je y ,,MaTemaTuukoj Teopuju knume” 1920.
roguMHe, ga 6u y obamky MunaHkoBMheBMX KPMBMX OCyH4YaBarba, 1924.
roguHe npeko gena KeneHa u BereHepa ,KanMmaTtu reonolwKke npoLuso-
ctn” n KeneHosor ,,MpupyyHnKa KAMMaTonormje” ywao y WMpoKy npume-
HY Y pa3nynMTUm reo-Haykama. MunaHkosuhes pag HanucaH 3a KeneHos
MpUpyYHUK KAnmaTtonoruje, 6O je NO CBOM KapaKTepy He3aBWUCHO Hayu-
HO Aeno, na je u3gasay O4/ly4Mo Aa ra WTamna Kao 3acebHy Kibury nog
Ha3MBoOM ,,MaTemaTunyka KAanMmaTonormnja n ACTPOHOMCKA Teopuja Kammar-
CKMX npomeHa.” To Aeno npeBeAeHo je U Ha PYCKU je3nk 1 objaBbeHo 1939.

roguHe.

“In that paper | demonstrated that
the astronomical problem of Ice Ages is a
more complex one than we had supposed
before, and that, in order to reach the
correct solution, that problem should be
examined at its roots and considered in
broad terms.”

The history of the
Earth’s insolation presented
in the language of mathemat-
ics for the interval of the past
600 thousand years — “the so-

called Canon of that Insolation”, as Milankovi¢ pointed out — was
published in “The Mathematical Theory of Climate” in 1920, and it
was presented in the form of Milankovi¢’s insolation curves in 1924,
in the paper by Képpen and Wegener “The Climates of Geological
Past”, and Koppen’s “The Handbook of Climatology” was widely
applied in different geosciences. The paper that Milankovi¢ wrote
for Képpen’s “The Handbook of Climatology” was, by its character,
an independent scientific work, so the publisher decided to print
it as a separate book entitled “Mathematical Climatology and the
Astronomical Theory of Climate Changes”. It was translated into the
Russian language and published in 1939.



CEKYZIAPHO NOMEPAKE NMNOJZIOBA

Pagehu Ha cBojoj ,,MaTemaTtuukoj Teopuju Knnme”, MunaHkosuh
ce OCBPHYO U Ha deHoMeH Koju cy my Andpes BereHep n BeHo lyteHbepr
cyrepucanu ga npoy4yu. Taj HoBu npobaem ogHOCKO ce Ha ceKyanapHa nome-
pakba NoNOBa poTaumje.

»Kpajem 1927. 0obuo cam 00 b. [ymeHbepaa no3us 0a capahyjem Ha
He2080j ku3u ‘lpupyyHuk 2eogpusuke’. [lpuxeamuo cam 0a 3a rnpey cee-
cKy 3emsoa Kao naaHema’ ypadum mpu mehycobHo odsojeHa noznassba
— Monoxaj u Kpemare 3eMsbe y 8acUOHU’, ‘ObpmHa Kpemara 3emsoe’ U
‘CekynapHa nomeparba noaosa’”

[okK je npBa ABa nornas/ba M3-
pagmMo 6p3o, cnyxehu ce moaepHUM
opyhem BeKTOpCKe aHanuse Koje je
pa3BuMo, OKo Tpeher reopmnsnykor npo-
6nema ,CekynapHa nomepara Mnoso-
Ba” UCKpcne cy bpojHe npenpeke U He-
Nno3HaHuLe Koje je Tpebano oTKkpuUtn. Y
0BOM

THE SECULAR SHIFTING OF THE POLES

Working on his article “The Mathematical Theory of Climate”,
Milankovi¢ commented on another phenomenon suggested to him for in-
vestigation by Alfred Wegener and by Beno Gutenberg. That new phenom-
enon was related to the secular shift of the rotation poles.

“By the end of the 1927 | received an invitation from B. Gutenberg
to participate in his book “The handbook of Geophysics”. | accepted to
make for the first volume “The Earth as a Planet” three separate chapters
— “Earth’s Position and its Movement in the Space”, “The Rotation of the
Earth” and “The Secular Shift of the Poles”.”

Milankovi¢ wrote the first two
chapters in a short time, using the mod-
ern tool of vector analysis developed by
him, but the third geophysical problem
“The Secular Shift of the Poles” pre-
sented numerous obstacles and many
puzzles that had to be solved. He wrote:

Y 0BOM, Kao M y Cy4yajy oAroHeTarba yTmuaja acTPOHOMCKUX dakK-
TOpa Ha KAMMY Halle niaHeTe, NoKa3aslo ce Aa NoAena HayKa Ha Huxose
cneuujanHe obnacTm npeacras/ba CBOjeBPCTaH Npobaem n Aa ce y unby
pellaBakba NOCTaB/bEHOr NpPobaema Mopa YCnoCTaBUTM MOCT KOju cnaja
peneBaHTHe Hay4dHe obnactu. ,Mopao cam, Oaksne, npe He2o Wmo cam
ce 008axcuo 0a npucmynum peuwasarby rnocmasseeHoe npobaema, oa
Kao Hebecku mexaHuyap nohem y wkKonay 3a eeogpusuyape. Osoe je moj
yuyumero 6uo Angped BeeeHep. [poyyasarbe He208UX HayYHUX padosad
U suwe pa32o8opa c UM, 36AUXUN0 Me je C 2e0U3UYKUM YUHeHUYa-
Ma, Koje cy uHa4ye jeOHOM mamemamu4apy U Hebeckom mexaHu4apy maso
nosHame.”

In this case, as in the case of defining the influence of astro-
nomical factors on the climate of our planet, it was evident that the
division of sciences into many special fields presented a problem and
that, for the purpose of solving that problem, a bridge must be con-
structed for this gap between the relevant scientific fields: “So before
summoning the courage to approach the problem, | had, as a celes-
tial mechanic, to go to school and study geophysics. My teacher was
Alfred Wegener. After studying his scientific articles and after several
conversations with him, | became more familiar with geophysical facts
which were, otherwise, not familiar to a mathematician and to a celes-
tial mechanic.”
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Kaga je peta/bHO nNpoyyno cacTtas
3eM/bMHE KOpe M M30CTA3UjCKO OCNatbakbe
KOHTUHEHTa/IHUX M/104a Ha HUXOBY NoAa0ry
(neo 3emmuHe Kope Koju Tpeba cmaTtpatu
YBPCTUM M KOjU Ce Yy PaBHOTEXKM yparbarba
ocnarba Ha Aeo mucnog, wera, MunaHkosuh
Ha3MBa M30CTa3njCKMM NOKpPMBaAYeM 3em/be,
a [4e0 MUCNoA Hera herososom GpaynaanHom
Nnoanorom), U3Beo je AOKa3 A3 AMHAMMUYKA
acMmeTpuja 3em/bUMHOr Tena, NPoy3pOKOBa-

Ha  KOHTMHEHTA/NHUM
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When he studied, in detail, the com-
position of the Earth’s crust and the isosta-
sy leaning of the continental plates on their
foundation (a part of the Earth’s crust that can
be deemed solid and which, in balance, leans
on the part below it, Milankovi¢ it called the
isostatic cover of the Earth, and the part be-
low it he named its fluid foundation), he pro-
duced the proof that the dynamic asymmetry
of the Earth’s body, caused by the continen-
tal plates protruding

,006ujeHa OCHOBHa
meopema y noznedy mno-
Meparba ros08d, Koja ce
y aAumepamypu 03Ha4asa
MOjUM UMEHOM U U3 Koje ce
moey uzeecmu u Mmamema-
mu4ku npedcmasumu cee
dase rnojeduHocmu ose
nojase.”

naoyama Koje wTpye
M3 CBOje nognaore y
KOjy CYy PaBHOTEXHO
YPOHEHE, MOpa MMa-
TM 3a nocneauuy ce-
KYlapHO  MomMepakbe
nonosa. Tume je, Kako
cam MwunaHKosuh
NUcTnye,

from their founda-
tion, into which they
are submerged in
balance, must have
as a consequence
the secular shift of
the poles. In this
way, as Milankovic¢
points out,

“the basic theorem
was obtained in relation
to the shift of the poles,
which in the literature is
called by my name and
from which further details
of this phenomenon can be
derived and mathematical-
ly presented.”

NcTpajHOCT y 0BOM UCTParKMBakby ypoamAa je nno-
AoM. 3ajeaHo ca cBojum Konerom A. Bunumosuhem go-
A0 je 40 KOHAYHOr pe3ynTata. MaTemaTuyKku je oapeamo
nosunumje NonoBa of,— ©° A0 AaHAWHULE U 04, AaHALWHU-
ue Ao +o°. Kpo3 0BO UCTparkmBare yno3Hao ce ¢ NpoLuno-
why n 6yayhHowhy KOHTMHEHaTa M OKeaHa 3emJbe.

Kaga je ceBepHM NOA HANyCTMO CBOj MOYETHU MO-
NOXaj, npema npopavyyHnma MwunaHkosuha, KpeTao ce
Hajnpe Ha UCTOK, Aa 6u 3aTum ckpehyhu nocteneHo, Kpe-
HYO Ha ceBep Npu Yemy ce 6p3MHa HEroBOr KpeTakba no-
BehaBana AOCTUraBLIM MAKCUMYM Ha reorpadckoj wupu-
HW of, 64°.

Mpubnukasarbe ceBepHoOr nona obanckum geno-
BuMa Cnbupa, omoryhuhe sehe wmnpere negHnKa n bu-
XOB HECMETaHU NPOAOP Ka jyXKHUM TauyKama Ha KonHy. To
he ce, npema npopayyHuma MunaHkosuha, gorogmutu y
HapeaHux 10 go 15 muanoHa rogmnHa. Hberosm npopavyHum
KpeTarba 3eM/bMHUX POTaLMOHUX NON0Ba NOTBPhHEHU cy
6pPOjHMM reoNOLWKMM UCTPAKUBAHMMA.

His persistence in this research bore some im-
portant fruit. Together with his colleague A. Bilimovié, he
reached the final result. Milankovi¢ mathematically de-
fined the positions of the poles from -e= to now and from
now to +oo. Through this research Milankovi¢ learned the
past and the future of the continents and oceans of the
Earth.

When the North Pole left its initial position, accord-
ing to Milankovié’s calculations, it moved first to the east
and then, shifting gradually, it started moving towards the
north, its speed ever increasing until it reached the maxi-
mum at the latitude of 64 degrees.

The North Pole’s movement closer to the coast-
al parts of Siberia will make a greater spread of glaciers
and their unhindered breakthrough towards the southern
points of the land possible. According to Milankovi¢’s calcu-
lations, this will occur in the next 10 to 15 million years. His
calculations of the movement of the Earth’s rotation poles
were confirmed by the numerous geologic researches.




PEOOPMA JYIUJAHCKOI KANEHOAPA

PoTaumnja 3emsbe OKO CBOje Oce y3poK je
CMeHe AaHa u Hohu, Nnpema Ynjem npoTuLaky
je npunaroheH UENOKynaH HaYWMH KUBOTA W
paga vyoBeKa. CTora oBO KpeTakbe NpeacTas/ba
OCHOB payyHaha BpemeHa. Bpeme obunacka
3emsbe oko CyHUQ, OAHOCHO Bpeme 3a Koje
CyHue Ha npuBMaHOoj Hebeckoj chepu ns3BpLIn
jeaaH npuBMAHM NyHU obwunasak, Ha3uBa ce
CUOEPUYHOM TFOOMHOM. [lyXMHa cuaepuyHe
roanHe nsHocu 365 gaHa, 6 yacosa, 9 MUHYT],
9 ceKyHam (Tj. 365,256 aaHa). OBa npupoaHa
jeAMHNLA KOjOM Ce MOMKEe MEPUTU KpeTahbe
3em/be y BACMOHW HMje NorogHa 3a Aatu-
patbe NpPUPOAHUX NOjaBa Koje ce oaurpasajy
Ha 3emsbu. TOK roguwtbmx Aoba NoBesaH je ¢
BpemeHnmMa nposacka CyHua Kpo3 paBHogHe-
BMYKe Tauyke. Bpeme Koje je noTpebHo CyHuy
03 ce u3 Tauyke nponehHe paBHoAHeBMUE U3
Koje je nowao NOHOBO BPaTW Y by, Ha3MBa ce
Tponckom roguHom. MehyTum, nowTo ce Tau-
Ka nponehHe paBHogHEBUUE roauwe Kpehe
peTporpagHo no ekamntuum (y cycpet CyHuy)
32 M3HOC OnwTe Npeuecuje, TPOMNCKa rogmnHa je
Kpaha og cnaepunyHe n nsHocu 365 aaHa, 5 ya-
coBa, 48 mnHyTa 1 46 cekyHam (Tj. 365,24220
naHa). Osa BennunHa 360r npeuecuje paBHoO-
OHEBULE Mnognexe CeKyllapHUM NpomMeHama.
Ha ocHoBy gyKuMHe Tponcke roguHe pobwuja
ce 3aBMCHOCT uamehy cpegrer cyH4eBor Bpe-
MeHa W1 3Be3aaHor BpemMeHa (3Be3gaHo Bpeme
je Bpeme 3a Koje ce 3em/ba 0b6pHE OKO CBOje
oce). TponcKa rogMHa Mma TayHO jeAaH 3Be3-
OaHW AaH BULUE HEro cpearnx CYHYaHMX AaHa
(366,2422 3Be3paHa AaHa = 365,2422 cpeatba
CyHYaHa gaHa).

3a notpebe payyHartba BpPEMEHA Koje
61 6MN0 y CKNaay C TOKOM roauwbmx Aoba, Tj.

3a notpebe cBaKOAHEBHOT }XMBOTA, HEONXOAHO
je Aa ce u3 aBe gate NpUpogHe BpeMeHCKe je-
AVMHWULE, AaHa M TPOMNCKe roanHe, obpasyje Ka-
NeHJap y KOMe roAnHa cagpu Leo 6poj aaHa,
W nNpu Tome ce, WTO je moryhe Buwe npnobaun-
*KaBa BpegHoOCTM Tponcke roguHe. OBaj npo-
61em ycnewHo cy pewmnnm jow YyBeHU acTpo-
HOMM cTape AneKcaHapuje.

Ctapw Ermnhanu ynotpebsbaBanu cy y
CBOM KaneH4apy rogmHy Koja je umana CTanHy
OYXUHY of, 365 paHa. loguwme Kypere oBor
KaneHgapa npema npupoamn U3HOCKAO je yeT-
BPTUHY AaHa, Tako Aa je y nepuoay o 1.460
roAnHa ermnaTCcKku KaneHgap oTMLWao yHanpes,
3a yMTaBy roauHy pada. Y poba [tonomeja
EyepreTta, 238. rogmHe npe Hawe epe, erMnart-
CKM KaneHpap je pedopmucaH. Te roguHe je,
Ha ocHOBY KaHOMCKOr eamnKTa, CBELITEHCTBO
ErvnTta ognyumno pa ce, cBake YeTBpTe roanHe,
yBege y KaneHaap jesaH nNpectynHu AaH, Kao
cBeTal, 4obpoTBopHUx borosa. OBMM MoCTyn-
KOM, KafieHAapcKa roanHa nobuna je cpephoy
OYXUHY o 365 gaHa n 6 yacoBa, Yynme ce 3Ha-
4ajHO NpMbAMKMNG TPOMNCKOj roanHMU (pasnumka
je usHocuna ceera 11 muHyTa u 14 cekyHam).

ErnnaTcka pedopma KaneHgapa nocrta-
Na je OCHOBa PWMMCKOr, NMoToM XpuwhaHcKor
KaneHaapa, nowto XpuwhaHcka LipkBa Huje
CTBOpMAA CBOj NocebHU KaneHaap. Mehytum,
npuxsaheHn KaneHgap Huje 3a Llpkey 6uno
ypaheHo 1 oapeheHo pellere 3a cBa Bpeme-
Ha, Tj. HMje ra cmatpana HenNnpPoOMeH/bUBMM 3a
b6yayhe Bpeme. PumsbaHu cy rpahaHcky ro-
AVHY NOAENNAN HA ABAHAECT meceum, yuje je
Tpajatbe y BE/NIMKO] Mepu 3aBUCMIO Of NpPo-
n3BosbHOr oapehmBama Pontifexa maximusa.
MNpBy pedopmy puMCKOr KaneHgapa yBseo je

REFORM OF THE JULIAN CALENDAR

Therotation of the Earth around its axis is
the cause of the change from day into night, and
the entire way of life and work of man is adapt-
ed to it accordingly. And thus this movement
represents the foundation of time calculation.
The time of the Earth’s revolution around the
Sun, or to be more exact the time in which the
Sun, on an apparent sky orbit, goes an apparent
full circle, is called a sidereal year. The length of
a sidereal year amounts to 365 days, 6 hours, 9
minutes, and 9 seconds (i.e. 365,256 days). This
natural unit by which movement of the Earth
in space can be measured is not suitable for
dating natural phenomena happening on Earth.
The change of the seasons is connected with
the times of the Sun passing through equinox
points. The time the Sun needs to return to the
vernal equinox point is called a tropical year.
However, since the vernal equinox point moves
annually and retrogradely over the ecliptic (to
meet the Sun) by the amount of general preces-
sion, a tropical year is shorter than a sidereal
one and amounts to 365 days, 5 hours, 48 min-
utes and 46 seconds (i.e. 365,24220 days). This
value, due to equinox precession, is subject to
secular changes. On the basis of tropical year
length, dependence between middle solar time
and celestial time is obtained (celestial time is
the time during which the Earth rotates around
its axis). Tropical year has punctually one celes-
tial day more than middle solar days (366,2422
celestial days = 365,2422 middle solar days).

For the needs of time calculation which
would be in accordance with the course of sea-
sons, i.e. for the needs of daily life, it is neces-
sary to form a calendar, from two given natural
time units, a day and a tropical year, in which

a year contains whole number of days, ap-
proaching the values of a tropical year as much
as it is possible. This problem has already been
solved successfully by astronomers of ancient
Alexandria.

The Ancient Egyptians used in their cal-
endar the year which had a constant length of
365 days. The annual inaccuracy of this calen-
dar amounted to a quarter of a day, so during
the period of 1460 years, the Egyptian calen-
dar advanced by a whole year. At the time of
Ptolemy Euergetes, in 238 B.C., the Egyptian
calendar was reformed. In that year, on the ba-
sis of the Canopic edict, the clergy of Egypt de-
cided to introduce into the calendar one leap
day per every four years, as a feast day of char-
itable gods. Thus, a calendar year had the aver-
age length of 365 days and 6 hours, and came
significantly closer to the tropical year (the dif-
ference amounted to only 11 minutes and 14
seconds).

The Egyptian reform of the calendar be-
came the foundation of the Roman, and then
Christian calendar, since the Christian church
did not form a separate calendar. However,
the accepted calendar, for the Church, was not
a complete and definite solution for all times,
i.e. the church did not consider it impossible to
change in the future. The Romans had divided
the secular year into twelve months, whose du-
ration to a great extent depended on arbitrary
determination by Pontifex maximus. The first
reform of Roman calendar was introduced by
the Roman emperor Julius Caesar, in 45 A. D.,
and that calendar is called the Julian calendar.
Into this calendar, the Church built their holy
times of religious service and arranged the



pumcku uap Jynuje Liesap, 45. rognHe HOBe epe, Na ce Taj KaneHaap 308e
JynnjaHcku. Y Takas KaneHgap LpkBa je yrpagmnaa cBoja cBeluTeHa Bpe-
MeHa ¢ borocnyxerem 1 pacnopegmnna npocnase LLpKBeHMX NpasHMKa.
borocay»KHM Kpyr HEMOKPETHUX MPa3HUKA OCNOHEH je Ha JynnjaHCKu
KaneHaap 6e3 npobnema. Ha gatyme JynmjaHckor KaneHaapa dpuKcmnpa-
HW Cy BE/IMKU M CBU OCTanu npasHuum. Mehytum, TELWKO je 1 N3a30BHO
61no aa ce pacnopeae NOKpPeTHWU NpasHUUM, Backpc 1 octanm o, wera
3aBUCHMU. 3aTo ce 6Orocny*KHU KPyr MOKPETHMX NPa3HUKa He OCNara Ha
JynnjaHcku KaneHaap y uunjoj je ocHosu CyH4eBa (Tponcka) roanHa, Hero
je camo y Hera yK/IoMn/beH.

JynnjaHcKn KaneHgap w3padyHao je ernnaTtcku acTpoHom
CocureH. lNo oBom KaneHpapy, rognHa msHocu 365 pgaHa m 6 catwu.
MowTo KaneHaap Mopa MMaTh gaHe Koju Cy Be3aHM 3a AHEBHU LUKAYC,
TMX 6 caTn ce cabepe 3a 4 rognHe, Tako Aa CBaKa YeTBpPTA rogMHa Mma
366 paHa. To je Tako3BaHa NpecTynHa roguHa. MpecTynHa roguMHa Ao-
6uja y debpyapy Taj jeaaH gaH n Taga debpyap nma 29 aaHa. Tako je,
3axBasbyjyhu CocureHy, pepopma pMMCKOr KaneHzapa, CnpoBeseHa Ha
ocHoBy KaHoncKor eanKkTa. Ha cabopy y Hukeju 325. roanHe, xpuwhak-
cKa LlpkBa ycBojuna je JynnjaHcKu KaneHpap, n3baumsluim Tpu AaHa m3

celebration of Church holidays. The religious
service cycle of fixed holidays fit into the Julian
calendar without major problems. The great
and all other church holidays were fixed to the
dates of the Julian calendar. However, it was
difficult and challenging to arrange movable
holidays, Easter and other holidays depending
on it. So religious services of the movable holi-
days do not rely on the Julian calendar, which is
based on the Solar (tropical) year, they merely
fit into it.

The Julian calendar was calculated by
Egyptian astronomer Sosigenes. According to
this calendar, a year has 365 days and 6 hours.
Since a calendar must have days bound to the
cycle of day and night, those 6 hours are added
together for four years, so that each fourth year
has 366 days. That is the so-called leap year. A
leap year gets that one extra day in February

and then February has 29 days. So, thanks to
Sosigenes, the Roman calendar reform was car-
ried out on the basis of the Canopic edict. At
the Synod in Nicaea, in 325 A.D., the Christian
church adopted the Julian calendar, throwing
out three days from the calendar, by which the
Julian calendar year was behind the astronomi-
cal year, from Caesar’s times to the First Whole
World Synod.

When Sosigen was calculating, the
Julian calendar year differed from the tropical
year (which is 365,2422 days) by 11 minutes
and 14 seconds. In the beginning it was not
so significant, but in time days started lagging
behind the tropical year. With regard to this,
a Roman Catholic church commission, led by
Aloysius Lillius, suggested a calendar reform,
which was accepted by the Pope Gregory XllI,
in 1582, and the reformed calendar was named

KaneHdapa 3a KOJIMKO je roguHa jynnjaHcKor
KaJsieHgapa 3akaCHWAA 3a ACTPOHOMCKOM ro-
AvHom og Llesaposor BpemeHa go lpsor Ba-
cesbeHcKor cabopa.

Mpuankom CocnreHoBOr U3payyHaBakba
jynnjaHcKa KaneHaapcKa roguHa pasjnkosana
ce oA, Tporcke roauHe (Koja usHocu 365,2422
AaHa), 33 11 muHyTa 1 14 cekyHAan. Y NOYETKY,
TO HUWje 3HAYNA0 MHOTO, a1 TOKOM BpeMeHa cy
[AaHM 3a0CTajanu 3a TPOMNCKOM roAHOM. Y Be3u
C TUM, Komucuja PumcKe upkBe, noa npeg-
cegHuwTBom Anojsuja Jiunuyca, npeanorku-
na je pedopmy KaneHgapa, Kojy 1582. roauHe
npuxsata nana pryp (Mperopuje) XllI, na je m
pebopmMmncaHM KaneHaap fobumo no wemy Ha-
3uB peropujaHcku. Mpema npopayyHy Koju je
KoMMucHja PumcKe LpKBe n3Hena, yCTaHOB/bEHA
je pasnuka og 10 gaHa 3aKawmera, na je 13
KaneHgapa ncnywrteHo 10 aaHa, npu yemy je 5.

OKTOb6ap 1582. roanHe JynnjaHcKor KaneHaapa
AatupaH ca 15. oktobpom. MNopea Tora, 3a npe-
CTynHe roamHe yBeaeH je cnegehu nocrynak:
3a NpecTynHe roagnHe y3nmajy ce camo OHe ro-
AWHe Koje cy aesbuse ca 4 6e3 ocTaTKa, ca 13y-
3€TKOM CEKY/IapPHUX FOANHA; CEKYNapHE roguHe
(4nju ce bpoj 3aBplIaBa ca Age Hyne), yaumajy
ce pa cy NpecTynHe caMo Taga Kaja je HhUuxos
6poj ctoneha gesbums ca 4 6e3 octaTtka. Y cknagy
C 0OBMM NMpaBuaom, y l[peropmjaHcKom KaneHaa-
py 04, CEeKYNapHUX FoAuHA Yy NPETXO4HOM ne-
puogy bune cy npectynHe camo 1600. 1 2000.
rogmHa, Aok he y 6yayhHoctu npectynHe 6MTH
2400. n 2800. rogmHa. Cpearba Ay*KUHA rognHe
y [peropujaHckom KaneHgapy nsHocu 365,2425
AaHa (365 gaHa, 5 yacosa, 49 muHyTa 12 cekyH-
An), unme je pasnnka namehy Tponcke roanHe
W cpeatbe KaneHaapcKe rogmMHe ceegeHa Ha 26
CeKyHAN. TperopujaHCcKn KaneHgap NpuxBaTu-

Gregorian after him. According to the calculations that the Rome church
commission had presented, there had been a 10-day delay, so 10 days were
dropped out of the calendar, and October 5th, 1582, of the Julian calendar
was then dated October 15th. In addition to this, for leap years the follow-
ing procedure was introduced: leap years can only be those years which can
be divided by 4 without a remainder, with the exception of secular years;
secular years (end in 00) can be leap years only if their century number
is divisible by 4 without a remainder. In accordance with this rule, in the
Gregorian calendar, in the previous period, secular leap years were only the
years 1600 and 2000, while in future, leap years will be the years 2400 and
2800. The average length of a year in the Gregorian calendar amounts to
365,2425 days (365 days, 5 hours, 49 minutes, 12 seconds), and difference
between a tropical year and a middle calendar year is reduced to 26 sec-
onds. The Gregorian calendar has been accepted by all western Christian
churches, gradually some Orthodox as well.

But, time showed that an absolutely punctual calendar had not been
made yet. Each calendar is not something eternal and unchangeable and
in the course of time it is subject to corrections. Even the holy bishops of
the Nicaea Synod held that the main characteristics of the church calendar



ne cy cse 3anagHe xpuwhaHcke Lipkse, nocTte-
NneHo N HeKe NpaBoC/iaBHe.

MehyTum, Bpeme je noKasasno Aa anco-
JNIYTHO TayaH KaneHaap jow Huje ypaheH. CBaku
KafeHaap H1je HeLWTo BeYHO U HeNnpPOMEeH/bUBO
N TOKOM BpemeHa MOoAJIOXKaH je nonpaBKama.
Jow cy CBetn ouu Hukejckor cabopa cmaTpa-
/N fa OCHOBHA O4/IMKA LIPKBEHOr KaneHAapa
Tpeba pa byae HberoBa carnacHoOCT C Hebom,
OfiHOCHO C aCTPOHOMCKMM nojaBama W aa ce
nogelwasa npema pesyaTatMma CcaBpemeHe
aCTpoOHOMCKe HayKe. [fpumeHa KaneHaapa 3ax-
TeBa npahere Herose NoAyAapPHOCTU C acTpo-
HOMCKMM NojaBama U 3aKoHMMa. KopeKuuje je
noTpebHO BPWWTU Kaja KafeHAapcKa roguHa
pohe y packopak ¢ acTpoHomckom. Te nonpas-
Ke 30By ce pedopma KaneHgapa. Pag Ha pe-

dopmMmu KaneHaapa Hwuje cTBaparbe HoBsor, Beh
nonpasKa CTapor, y3 UCTOBPEMEHO OTK/atbatbe
6yayhux HeTayHOCTH.

Kako JynunjaHcKM KaneHaap CBaKe YeTBp-
Te rOAWHE U gasbe MMa NPECTYNHY roAnHY, No-
yeTkom 20. BeKa pa3nmka og noyeTHmx 10 gaHa
nosehana ce un nsHocuna je 13 gaHa. YKonunko
He pohe oo pedopme JynnjaHcKor KaneHaapa,
pa3fiMKa, OAHOCHO Kalltberbe Yy HapegHa Tpu
BeKa nsHocuhe no jegaH aaH, na he pasaukay
24. Beky butn 16 aaHa, y 100. Beky (9901) ro-
AnHe usHocuhe 78 paHa. Taga he poheHaaH
XpucToB (25. geuembap) U3 3ume aa oge y npo-
nehe — 13. mapTa peropujaHckor KaneHaapa.
[asba payyHara nokasyjy aa he y BpemeHy og,
24 700 po 24 799. rogmnHe JynnjaHCKU KaneH-
pap KacHutu 181 gaH, a y BpemeHy og 48 900

should be its correlation with the sky, or in other words, with astronom-
ical phenomena, and that it should be adjusted according to the results
of contemporary astronomical research. Use of the calendar requires
observation and control of its correspondence with astronomical phe-
nomena and laws. Corrections need to be carried out when a calendar
year clashes with an astronomical year. Those corrections are called cal-
endar reform. Work on calendar reform is not making of the new one
but correction of the old one, with simultaneous elimination of future
unpunctuality.

Since the Julian calendar, keeps having a leap year every fourth
year, at the beginning of the 20th century, the difference of the starting
10 days increased and amounted to 13 days.

If Julian calendar reform was not carried out, the difference, or
delay, in the next three centuries would be one day each, so the dif-
ference in the 24th century would be 16 days, in the 100th century (in
9901) it would amount to 78 days. Then Christ’s birthday (December
25th) would move from winter to spring, March 13th, of the Gregorian

00 48 999. roanHe, Yak U YNTaBY rogmHy, Tako Aa he 3aBpLUIHa rognHa Tora
BEKA KAaCHUTU rOAVHY U jeaaH aaH. Y Tom caydajy, JynmjaHCcKu KaneHaap yc-
KpaTuhe npaBocnaBHUM BEPHULIMMA je4HO Npa3HOBaHe Backpca u octanmnx
NPasHMKa, jep Kawrere 3a ueny jegHy roguHy 3Haum aa je JynnjaHckum Ka-
NleHAap NpPonycT1o Aa perncrpyje ueo jegaH obunasak 3emsbe oko CyHua.

lfogmHe 1923. BacesbeHCKM NaTpujapx Menetnje IV cazsao je KoHrpec
MCTOYHONPABOCNABHMX LPKaBa, Y3 NMO3UB 33 XUTHY pedopmy jynnjaHCKor
KaneHgapa. KoHrpec y Lapurpagy y WecT nJeHapHUX U LWEeCT KOMUCUjCKUX
cegHMUA KOHCTAaToBao je pa3nuke mamehy JynujaHcKor u [peropujaHckor
KaneHaapa n moryhHOCT HbMXOBOT OTK/akbatba. YTBpheHa je onwTa carnac-
HOCT Aa ,KafeHaap HUje AOrMaTCKo NuTame”, jep ce He A0TMYE HU OOTMU
HU Npeaarba, Hero je CTBap aCTPOHOMCKe HayKe.

KoHrpec je, Takohe, 3ak/byumo aa LipkBa moxe fa npuxBaTn CBaKu
KaneHaap yumja je rogMHa TayHuMje ycarnaweHa ¢ TPONCKOM roguHOM, Kao
LUTO je CBOjeBpeMEeHOo NpumMuna JynnjaHckm KaneHgap. Mehytum, npu tome
MOpa Aa Ce 3a4pXKU CTPYKTYpa JynanjaHcKkor KaneHgapa: 6poj n pacnonpes
meceum, 6poj AaHa y MmeceLy U HeHapyLeH TOK cegMUYHNX AaHa. CBe oCTa-
210 LUPKBa MOXe ga npenycty Hayuu. Jow 1902. roanHe npaBocnaBHa Lipkea
onpegennna je CBOj 04HOC Npema KaaeHgapuma.

,Koju je og aBajy KaneHaapa TavyHMjKU, HAW JyAnjaHCKK, MW 3anaj-
HU MperopmjaHcKn, Unm oBaj Tpeba Aa ce Mcnpasu U Npupeam, To je NuTame

calendar. Further calculations show that, in the
period from 24700 to 24799, the Julian calen-
dar will have a delay of 181 days, and in the
period from 48900 to 48999 the lag would be
an entire year, so that the final year of that cen-
tury would have a lag of one year and a day. In
that case, the Julian calendar will deprive the
Orthodox believers of one round of Easter and
other holidays, because the delay of one whole
year means that the Julian calendar will have
failed to register one whole revolution of the
Earth around the Sun.

Intheyear1923, His Holiness Ecumenical
Patriarch Meletius IV assembled the Congress
of East-Orthodox churches, with a call for ur-
gent reform of the Julian calendar. The Congress
in Constantinople (Tsargrad) in six plenary and
six commission sessions stated the differences
between the Julian and the Gregorian calendar
and the possibility of their elimination. General
agreement was confirmed that “the calendar is

not a dogmatic question”, because it interferes
neither dogmas nor traditions, but it is a matter
of astronomic science.

Congress also concluded that the church
could accept any calendar in which the year is
harmonized with the tropical year more accu-
rately, as, at one time, it had accepted the Julian
calendar. However, the structure of the Julian
calendar had to be preserved: the number and
sequence of months, the number of days in a
month, and the inviolable sequences of days in
the week. The church can leave everything else
to science. Still in 1902, the Orthodox church
determined its attitude toward the calendars.

“Which of the two calendars are more
punctual, our Julian, or western Gregorian, and
will ours have to be corrected and rearranged,
that question is of mainly astronomical nature.
It has religious and theological importance only
so far as church holidays are connected to the
calendar.”



YINaBHOM aCTPOHOMCKO. BepcKM M TEONOWKM 3HAYaj MMA CaMO YTOMKO
YKOJIMKO CY C oMM Y BE3M LPKBEHM Npa3HuLmn.”

Ha npeanor Ap»KaBHUX M LPKBEHWX 3BAaHWMYHWKA, MwunaHkosuh,
3ajegHo ca UpHoropcKo-nprmopckum mutpononmtom Maspunom Joxkuhem,
yyectByje Ha CBenpaBocnaBHOM KoHrpecy y Uapurpaay, 1923. roguHe.
3agaTtak um je 6Mo aa Ha KoHrpecy 3BaHWYHO NpeacTaBe Npeasor cprcke
Apase u Lipkse 3a pedpopmy JynmjaHcKor KaneHaapa Koju je ypaamo Ka-
neHpgapuorpad Makcum Tpnkosuh.

Y opumumjenHom pasroBopy, MMHUCTap Bepa, Jbyba JoBaHoBMh yno-
3Hao je MunaHKkosuha ¢ npobaemmma n nocnegmuama y GpyHKLMOHUCAY
ApKaBe 360r pasnnunTMX AaTyma BEPCKMX NPA3HUKA.

,,C8aKa sepa uma ceoje 3acebHe NPa3HUKe Koju Cy y MoKy 200UHe
obenexasarba Moauko u3dawHo pacriopeheHu Oa je CKOpo suuwie npas-
HUKa Hez2o padHux 0aHa... Yum ce y Kojem 00 yemupu cmynya Hauwee op-
HaBHO2 KaneHOApa Mnojasu Koju MAacHo oowmammnaH 0aH, obycmasesbajy
c8a Hadsewmea, WKose U ocmase ycmaHose c8oj pedosHU nocao. Tako ce
Yy HaAWoj Opx#asu, KAo y KAKBOM Mewosumom 6pakKy, caase ceu rnpasHUyU
dsa nyma, mpu nyma, na u Yemupu nyma. Eeo npunuxke u mo2yhHocmu

At the suggestion of both state and
church authorities, Milutin Milankovié, togeth-
er with Montenegro and the Littoral Bishop
Gavrilo Dozi¢, participated in the Pan-Orthodox
Congress in Constantinople in 1923. Their task
was to present officially the proposal of the
Serbian state and church for a reform of the
Julian calendar, devised by Maksim Trpkovic.

In an official conversation, the Minister
of religions, Ljuba Jovanovié, introduced
Milankovi¢ with the problems and consequenc-
es in the state functioning due to different dates
of the religious holidays

“Eachreligion has its own holidays which
are, in the course of celebrations, so lavishly ar-
ranged that there are more holidays than work-
ing days... As soon as in the four columns of our
state calendar there appears a day in bold, red

letters, all government offices, schools and oth-
er institutions stop their regular work. In that
way, in our state, like in some mixed marriage,
all holidays are celebrated twice, thrice, or even
four times. This is a chance and opportunity to
find a remedy for this unpleasant situation. If
in Constantinople such a reform of our old cal-
endar is carried out that its saints fall on the
same days as the saints of the Gregorian calen-
dar, then our calendar problem will be solved,
waste of time eliminated, and our national unity
placed on a firm foundation...The whole history
of our calendar problems is known to me, and
even better to you. The final word about it has
to belong to astronomy. So | proposed to the
Royal government to send you to that Congress
as its delegate. The Montenegrin Bishop Gavrilo
Dozi¢ will take the floor regarding the purely ec-

0a Hahemo u31a3 U3 moz2 mewkoz cmarba. AKO
ce y Lapuepady cnposede maKsa peghopma Ha-
wee cmapoe KaaeHoapa 0a He2o8u ceeyu rnao-
Hy y ucme 0aHe Kada U ceeyu 2eopaujaHCKoe,
OHOQ je Hawe KaneHOapCcKo numarbe peweHo,
b6adasucarbe yKAoOHEHO, a U Hauwe HayuoHasl-
HO jeOUHCMBO CMAaB/bLEHO HA 4Y8PCMY OCHO-
8y. MeHu, a sama mum suwe, NoO3HAM je yeo
ucmopujam Hawee KaneHOapcKoz numarba. O
HWemy uma 0a 271a8HY pev Kaxe acmpoHOM-
CKQ HAyKa. 3amo cam rpeodsioHuo Kpasbe8cKoj
87100U 0a 84C NMowarbe HA Maj KOHepec Kao
€802 U3ACAAHUKA. LipHo20pcKu mumpononum
laspuno foxuh he yaumamu pey y 4ucmo ypk-
B8EHUM NMUMarbUMa Koja cy, noped KasneHoap-
CKO2, cmassbeHa Ha OHesHU ped KoHepeca. Bu
heme ceojum Hay4YHUYKUM aymopumemom uc-
mynamu y numarby pegopme KaneHoapd.

Jadox ceoj npucmaHak u 0obux no-
mpebHe uHcmpykuyuje.”

Kao © y cBUM CAMYHMM NpUANKama
Kaja je 3ano4YMkbao pag Ha HoBOM npobnemy,
MwunaHKoBuh je NpUKynNuo cBa, kbemy A0CTyn-
Ha gena, Koja ce 6aBe XPOHO/IOrMjOM U KaneH-
Aaporpadumjom. Mmao je meceu, gaHa BpemeHa
A2 WX CBECTPaAHO NPOY4Yn N C 3HAHEM KOjUM je
W npe Tora pacnosarao ycneo je ga ce aobpo
npunpemm 3a HOBY MUCH]Y.

Mpoyumswun TpnkosuheB npeanor pe-
dopme KaneHaapa, u nopes ogpeheHnx Hecna-
rakba C FbUM, Nocae KOHCyNTaumja ca MUTPOMNO-
nutom oxkunhem, MunaHkosuh je npuxsaTumo
cyrectmjy ga ce npegnor nogHece KoHrpecy,
TAKaB KaKaB je, U Oa Ce cayeKa AMCKycuja o
Hemy. Y ume cpncke generauuje, MnnaHkosuh
je obpasnoXkno npeasior, aau je nNnpPeosiaaano
onwTe MULW/bere ydecHMKa KoHrpeca aa ce He
MOXKe YCBOjUTMU.

MowTo y4ecHMuUmM KoHrpeca HMCY NOCTUr-
/X CarnacHoOCT HU OKO ApYrux NuTakba, noceb-

clesiastical issues which are, apart from the calendar, also on the agenda
of the Congress. You will, by your scientific authority, speak regarding
the question of calendar reform.

| gave my assent and got the necessary instructions.”

As in other similar cases when he started working on a new prob-
lem, Milankovi¢ collected all papers, available to him, that dealt with
chronology and calendar. He had a month to study them thoroughly and,
with the knowledge he already had, he managed to prepare well for a
new mission.

Having studied Trpkovi¢’s proposal of calendar reform, despite
some disagreement with it, and after consultations with Bishop DofZic,
Milankovi¢ accepted the suggestion to present the proposal to the
Congress in the current form, and to wait for discussion on it. On behalf
of the Serbian delegation, he explained the proposal, but the general
opinion of the Congress participants prevailed, and it was not adopted.

Since the Congress participants had not achieved agreement
on other questions either, particularly on the question of movable hol-
idays, Milankovi¢ was entrusted with the task to search for a way out
from what had become a difficult situation with the calendar question.
Milankovi¢ did not have to be present at the Congress sessions any more,



so he used his usual method of work when faced
with great problems. He did not have at his disposal

HO MO NUTakby MNOKPETHMX Npa3HuMKa, MunaHkosmhy
je noBepeHO Aa MOTPaXKM U3N1a3 U3 TELIKOr CTakba Y

Koje je 3anano KaneHaapcko his garden deck chair from Dalj, or the couch from
nutare. MmnnaHkosuh Bulle the Mathematical Institute, so he wandered around
HMje Mopao ga npucycTeyje the Bosphorus and the
cegHMuama KoHrpeca, na Marble sea. Yet, a salu-
je KopucTtno cBoj yobuuaje- tary idea struck him and
HM HauMH paga Kaga ce ripened soon.

Hana3Mo npes pelernma
TewkKknx npobnema. MowTo
HMje MMao Ha pacnona-
ratby OaLUTEHCKY JNeXKasbKy
u3 [asba, HUTU OTOMaAH M3
MaTtemaTuukor WUHCTUTY-
Ta, Nytao je no bocdopy
7 MpamopHom Mmopy.
OpjeaHOM, CUHY My Kpos3
rnasy n ybp3o caspe cnaco-
HOCHa naeja.

MwunaHKoBuh je npunpemuno n npeanoxkmo KoHrpecy HoBu npeanor
CPNCKe aeneraumje Koju He 3agmpe y CyWTUHY JynnjaHCKor KaneHaapa, jep
je 3a/1pyKao HeroBy CTPYKTYpY: 6poj AaHa y rogmMHu, 6poj meceun n 6poj
AaHa y meceuy. Mpeanor je obyxsatao cnegeha Tpu BarkHa KasieHAapCKa
nuTakba: ycarnalaBakbe passinke nsmehy JynumjaHckor u MperopmjaHcKor Ka-
NleHAapa Koja je Tapga usHocuna 13 gaHa; ytephuBare pacnopesa 6yayhux
NpecTynHuxX roamHa Kojum ce obesbehyje aa Ay*KMHa cpeare KaseHaapcKe
roauHe byae WTo 6AMXKA AYKMHU TPOMCKE roAMHeE; ycarnallaBakbe packo-
paka uamehy JynumjaHckor u lperopujaHcKor KaneHaapa y 4aHy Npa3HOBaHa
YcKpca 1 Apyrux NOKPEeTHUX NpasHMKa.

Milankovi¢ prepared and presented to the Congress a new proposal
of the Serbian delegation which left intact the heart of the Julian calendar,
because it preserved its structure: the number of days in a year, the number
of months, and the number of days in a month. The proposal comprised the
following three important calendar questions: the harmonization between
the Julian and the Gregorian calendars which, then differed by 13 days; the
establishment of a schedule for future leap years, by which mean calendar
year duration came as close to the tropical year as possible; clash harmoni-
zation between the Julian and the Gregorian calendars in the day of Easter
celebration and other movable holidays.



MuwunaHkoBwuh je cBoj KaneHaap 6a3npao Ha aHynaumjm Tagal ke pas-
ke of, 13 gaHa, Yynme je HOBWM KaneHpap AOBefeH Ha UCTU JAaTyM Kao m
lperopujaHckn. Ha eros npegnor, npuxeaheHo je cnepehe npasuao 3a npe-
CTyMNHe roAuHe: NpecTynHe rognHe mory 6UTK OHe Koje cy gemumse ca 4 bes
OCTaTKa (0BO MPaBWNO Ce U paHKUje NPMMEHMBAO), a CeKynapHe (ctonetHe)
rognHe 6uhe camo oHAa NPecTynHe, aKo HMXOB BPOj BEKOBA Kaaa ce noaenu
ca 9, paje octatak 2 unm 6. CeBe ocTane ceKynapHe roaMHe NpocTe cy, WTo Aaje
noTnyHy npeuunsHoct go 2800-Te roanHe, Kaga he [peropujaHckM KaneHaap,
360r npecTtynHe roguMHe, UMaTh jeAaH AaH 3aKaltberba. TUM HOBUM MpaBu-
JIOM, KOje perynuiie pacnopes npectynHux roagunHa, nobuja ce cpeatba AyKu-
Ha KaneHgapcKe rognHe o 365 aaHa, 5 catn, 48 muHyTta 1 48 cekyHau. Tume
je pobujeHa po caga Hajpeha TauHOCT KaneHAaapa, y KOme ce KaslieHAapcKa
roguHa pas/ivKyje 3a camo 2 CeKyHae o, cafalltbe Ay*KUHEe TPOMNCKe roauHe,
LWITO 3Ha4M Aa he ce AaH BMLIKa nojasutn TeKk 43 200 rogmHe.

Takohe je NnpeanoXKeHo Aa HENOKPETHU NpPasHMUM 3a4prKaBajy CBoje
[oTajawrbe AaTyme No JyAnjaHCKOM KasieHaapy, a ia ce Nnpa3sHoBakbe Backpca
N OCTaNNX NOKPETHUX Npa3HMKa ogpehyje NPUMEHOM er3akTHMUX aCTPOHOM-
CKUX NpopayvyHa MeceyeBnx MeHa TaKO Aa Ce HOBM KaJieHaap y Npa3HoBakby
YcKpca v gpyrux NOKPETHMUX NpasHWKa pa3naasu ¢ MperopujaHCKUM KaneH-

Milankovi¢ based his calendar on elim-
ination of the then-present difference of 13
days, and it was brought to the same date as the
Gregorian calendar. At his proposal the follow-
ing regulation for leap years has been adopted:
leap years can be those which are divisible with
4 without rest (this regulation has also been
applied earlier) and secular (century) years will
be only leap then, if their number of centuries
when divided with 9, gives the rest of 2 or 6. All
other secular years are simple, which gives full
precision till 2800, when the Gregorian calen-
dar, due to a leap year, will have one day delay.

By that new regulation, which regulates
the arrangement of leap years, the calendar
year middle length is got of 365 days, 5 hours,
48 minutes and 48 seconds. So Milankovi¢’s cal-
endar is the most precise calendar ever made,
in which the calendar year differs in only 2 sec-

onds from the present length of the tropical
year, which means that a surplus day will ap-
pear only in the year 43.200.

It was also proposed that fixed holidays
kept their hitherto dates, according to the Julian
calendar, and that the celebration of Easter and
other movable holidays would be determined
by application of exact astronomical calcula-
tions of the phases of the Moon, so that the
new calendar departed from the Gregorian cal-
endar in celebration of Easter and other mov-
able holidays only when “the calculation of the
western churches in determination of Passover
Moon gives inaccurate results.” According to
Milankovi¢’s proposal Easter would be celebrat-
ed on the first Sunday after the appearance of
the full Moon, after the vernal equinox.

“Since had been discussed and refused
my proposal was unanimously adopted and it

[3apOM CaMo OHZa Kaja ,,payyH 3anagHux Lp-
KaBa y ogpehusaky nacxanHor Meceua paje
norpewHe pesyntate”. Mo MunaHkosnhesom
npepnory Backpc he ce npa3HoBaTh npee He-
Aesbe nocne nojase nyHor Meceua m3a npo-
NeTHe paBHOAHeEBULE.

,Mowmo cy npoduckymoeaHu u 006a-
YeHu ocmasu npedsaosu y nozaedy KaneHoap-
CKe pegopme, Moj npedsoe je jeOHO2aACHO
yceojeH u npedsuheHo Oa ce, 3602 u3jedHa-
Yerba 0amyma ca epe2opujaHCKUM KasneHOoa-
poMm, Haw KasneHoap ysede y npumeHy Ha maj
HayuH wmo he ce 1. okmobap 1923. payyHamu
Kao 14. okmobap 1923. [lecdhuHumueHa peoakx-
yuja me oonyke KoHepeca nosepeHa je meHu.
OHa je ycsojeHa 30. maja, a 8. jyHa 1923. nom-
nucawe ceu onyHomoheHu yyecHuUyu my o0ny-
Ky yapuepadckoe KoHepeca, a oH ce 3amum pa-
3uwao. Ocmarno je jow 0a cee aymokegasHe

npasocsiasHe Upkee npuxeame KaneHoapcKy
00/1yKy €8enpasocna8HoO2 KOHepeca U HO8U Ka-
neHoap cnposedy y »cusom.”

MwunaHkoBuMheB HOBW KaneHaap npa-
BOoCNaBHMX LlpkaBa ycBOjeH je jegHOrnacHo
Ha CBenpaBocnaBHOM KoHrpecy y Lapurpaay,
1923. rogauHe, anu je KacHuMje npumemeH
camo Yy [pukoj, PymyHckoj, Uapurpagckoj
M AnekcaHApWjCKOj MPaBOCNABHO] LIPKBM.
Cpncka, Jepycanumcka n Pycka LpKBa, Kao u
Cseta [opa, ocTane cy Ha CTapoOM jy/IMjaHCKOM
KaneHaapy.

TaKo je, Ha*KanocT, jow jeaaH Tpya Be-
JINKOT Hay4yHMKa ,,oab6auyeH” Ha Kpajtbe yyaaH
HayYMH, A joW HMKO Moc/ae Tora Huje Hawao
60/bM cucTem 3a oapehmBarse BpemeHa. U aa-
HaC KaneHgapw HUCY UCTU 3a cBe xpuwhaHe,
a [a He roBOpUMO O KaneHpapuma KuHesa,
JeBpeja nam mycnmmata.

was envisaged, due to equalization of the dates with the Gregorian calen-
dar, that our calendar would be put into practice in the way that October
1st, 1923, would become October 14th, 1923. The final version of that de-
cision of the Congress was entrusted to me. The decision was adopted on
May 30th, 1923, and on 8th June 1923, all authorized participants signed
the Constantinople Congress decision, and the Congress disbanded. What
still remained was for all autocephalous Orthodox churches to adopt the
calendar decision of the Pan-Orthodox Congress and apply the new calen-
dar in practice.”

Milankovi¢’s new calendar for the Orthodox churches was unani-
mously adopted at the Pan-Orthodox Congress in Constantinople in 1923,
but it was later used only in the Greek, Romanian, Constantinople and
Alexandrian Orthodox Church. The Serbian, Jerusalem and Russian church,
as well as Sveta Gora (Mt Athos) remained on the old Julian calendar.

So, unfortunately, one another of the great scientist more, was “re-
jected” in an extremely strange way, although nobody has found a bet-
ter system for marking the passage of time. Even today calendars are not
the same for all Christians, not to mention the Chinese, the Jews or the
Moslems.
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O KOHauyHOj cyabuHu MwunaHkosuhesor
KaseHAapa jow Huje AePUHUTUBHO OANYYEHO.
M 1o nogceha Ha Heros gujarpam ocyH4YaBakba,
npopayyH cpeare rogulke TemnepaType
Mapca nam n3octasmnjcko nsgmsare KOHTUHeHa-
Ta W OKeaHa Koju Ayro HUCy mornun 6utun cxsahe-
HM, a1 KOjU Cy NOCNe HeroBe CMPTU AOXKMBENN
noTnyHy catucdakumjy.

M no oBome je MunaHkosuh jeauHCTBEH,
jep je ounrnegHo Aa je camo GU3UYKM KUBEO U
pagmo y NpBoj NONOBUHU ABaAECETOr BEKa, anu
ha cy cBa meroa gocturdHyha u otkpuha, 6e3
npecegaHa, HeYMUTHO NPOjeKTOBaHa YMTaB BeK
WAn AaBa yHanpea. 36or Tora U NocToju onpasaa-
HO BepoBatbe Aa he Heros KaneHaap Tek NoveTu
0a KNBW.

Hberos KaneHaap [OXKMUBEO je UCTY cyadu-
HY Kao M KasfieHJapcKa oaslyka AnekcaHgpwjaua,
AoHeTa 238. roanHe npe Hawe epe: o04/yvyeHo,
HO He CcnpoBegeHo Yy

,O0meopuw nau, Opaau MBOT. Kao WTo ce o Toj
yumaoye, 8eslUKYy HEMAYKY eH- KaneHgapckoj pedop-

The final destiny of Milankovi¢’s cal-
endar has not been definitely decided. That
is reminiscent of his diagram of insolation, his
calculation of mean annual temperature of
Mars, or of isostasic lifting of the continents
and seas, which had not been understood
for a long period, but which, after his death,
were fully validated.

Milankovi¢ is unique even in this,
because it is obvious that he only physically
lived and worked in the first half of XX centu-
ry, but all his achievements and discoveries,
without exception, had been made a whole
century, or even two, in advance. Because of
that there is a reason to believe that his cal-
endar has yet to become widely popular.

His calendar had the same fate as
the calendar decision of the Alexandrians,
made in 238 B. C.; it was adopted — but not
put into effect. Just as that calendar reform
of the Alexandrians re-
mained a mere note on
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“If you open, dear read-

uuknoneoujy, Majepos nekcu-
KOH, Hahu hew os0e y npeane-
Oy ceux, buswux u cadawH ux
KaneHOapa o08aj u3sewmaj:
Hosu kaneHOap ucmo4He UpkK-
se, npuxeaheH 30. maja, 1923.
200uHe. OcCHOBHe jeOuHuuye:
obu4yHa 200uHa no 365 OaHa,
C8aKa 4Yemspma rnpecmyrnHa
ca 366 0aHa, a 00 ceKynapHuUx
camo oHe Koje O0eobom ca 9
o0ajy ocmamak 2 unu 6. Takeom
UHmMepmekanayujom oobusa ce
OyXUHQ cpedrbe KasneHOapcKe
200UHe 00 365,2422 0aHa, na je
makKo camo 3a 2 ceKyHOe seha
00 cadauwHe mporicke 200UHe.
Ma 0a ce mum 3ado8oum!”

MU AneKcaHgpwujaHaua
cayyBana camo npwu-
benewka, Tako he wu
o4/lyKa  Lapurpaackor
KOHrpeca ocTatu npwu-
benexeHa W cadyBaHa
NoOTOMCTBY.

paper, so the decision
of the Constantinople
Congress would remain
on record and preserved
for future generations.

er, a large German encyclope-
dia, Mayer’s lexicon, you will
find there in the review of all
calendars, former and present,
this report: New Calendar of
the Eastern church, adopted
on May 30, 1923. Main units:
normal (calendar) year with
365 days, each fourth leap year
with 366 days, and of secular
only those which divided by 9
give the remainder of 2 or 6. By
such anintercalation the length
of the mean calendar year of
365,2422 days is obtained, so
it is only 2 seconds longer than
the mean tropical year. Well,
let me be satisfied with that!”




MWNAHKOBUKREBU HOBWU
PE3SYJITATU ACTPOHOMCKE
TEOPUJE KTUMATCKUX NPOMEHA

Mocne ob6jaB/bMBatba MunaHkoBuheBe acTPOHOMCKE Teopuje KAMMATCKUX MNPOMEHa,
MHOTIM reono3un Koju cy ce 6aBuaM nNpoyyaBatbeM KBapTapa 3amoyenn cy npakTUYHY NpUMeHy
MunaHKoBuheBe Teopuje y reoNoWKUM UCTPaXKMBabMMa, a O CBOjUM HAay4YHMM pajoBMMa PeaoB-
HO cy obasewTaBann MunaHkosuha. Tako ce namehy MunaHkoBuha M HajnO3HATUjUX HAYYHUKA

Tora no6a pa3Buaa KmBa npenucka.
Y oBoOj npenucum nopepn KeneHa,
BereHnepa, lyteHbepra u KoHpaaa,
Y4YeCTBOBAIN CY U MHOTW APYTrW 3Ha-
MeHUTU HaydHuuu: Cepren, Ebepn,
ByHT, pamaH, MajHapayc, bnaH,
UojHep, bauvak, Llepd, Caypamo,
Bek, Kajnxak, KHox, Knebencbepr n
bepy. Kpo3 oBy npenncky npetpe-
Cafla cy ce pasHa Hay4yHa NuTakba
Koja cy yecTto npes MunaHkosuha
noctas/basia HoBe npobneme.
[€ONOWKN HanNasu npuKasaHu y
pagoBMMa MHOMMX Hay4yHWKa, Ha-
pounto Ceprena u Ebepna, yKasu-
Ba/IN CY Aa je CEeKy/NlapHM TOK OCYH-
YyaBakba 3em/be OCTaBMO jacaH Tpar,
anu ce, Kako MunaHkosuh uctnye,
jow yBeK nocTaB/bano nutawe: ,0a
AU je MmO MnpPOMEHs/bUBO OCYyH4Ya-
sare 3emsbe buno, camo rno cebu,
0080/6HO 0a U3a308e CBE BeflUKe
KAUMamcKe npomeHe Koje ce oou-
epawe 3a speme Keapmapa.” Hekn
HAYYHMLM CY M fa/be CYMHAIN Y TO.

Mwunankosuh yBuha pa je
HEOMNXoAHO W3BECTU Y3POYHY Besy
n3mehy ocyH4yaBara 3ems/be U TUX
KNMMATCKMX NPOMEHa.

MILANKOVIC’S NEW RESULTS
OF ASTRONOMICAL THEORY OF
CLIMATE CHANGES

After reading Milankovi¢’s astronomical theory of climate changes, many geologists studying

of the Quaternary beganits practical application in their research, informing him regularly about the
results published in their articles. In this way, a lively correspondence between Milankovi¢ and the
best known scientists of that time was established. In this written communication, besides Koppen,
Wegener, Gutenberg and Konrad, many
other well-known scientists participat-
ed, i.e. Sergel, Eberl, Wundt, Grauman,
Maynardus, Blan, Zoyner, Batchak,
Scherf, Sauramo, Beck, Kajlhack, Knoh,
Klebelsberg and Berch. In their letters,
they discussed various scientific issues,
often posing some new questions to
Milankovi¢. The geological findings,
presented in the papers of many of
those scientists, especially in those by
Sergel and Eberl, indicated that the sec-
ular variability of the Earth’s insolation
had left a clear mark. But, as Milankovié
pointed out, the question remained
“whether this variable insolation of the
Earth was in itself sufficient to cause the
climate changes that took place during
the Quaternary.” Some scientists of his
time still doubted that.

Milankovi¢ understood that it
was necessary to elaborate the causal
link between the Earth’s insolation and
these climate changes.
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buno je Heonxo4HO Aa ce U CeKyHAAPHO nomeparbe rpa-
HULE BEYHOr CHera, U3a3BaHO NMpomereHOM mohu pedneKcuje,
NMoBEXKe Ca TOKOM OCyHYaBakba Kao NPMMapHMM Y3POKOM U aa ce
Ta y3pOYHa Be3a MaTeMaTUUKM UCMUTA U oapean. 3a OBA UCTPAXKU-
Batba MunaHkosuhy cy 6ManM HEONXOA4HM HYMEPUYKM NOAALM O KO-
JINYMHKM TONNOTHOT 3payerba CyHLUa, Koja ce o, jeanHuue NoBpLUmn-
He MOKPMBEHE CHEroM OAHOCHO NleaoM pedaekTyje HaTpar y Bacu-
OHy. Kako cuctematcka meperba nojeamHnx KomnoHeHTn CyHyeBor
3payerba U3HaZA NOBPLIMHA Ha 3eM/bM MOKPUBEHUX CHEFOM Y TO
foba jow Hucy 6una ycnoctaB/beHa, MunaHkosuh je mopao aa
OO/10XKM NOYEeTaK CBOjUX UCTPAXKMBakba CBE AOK Ce Ta Mepera He
6yay u3spwmnna. Aam, cTuuajem NoBO/bHUX OKOMTHOCTU, HUjE MOPAO0
Ayro [a YeKa Ha oBe nogaTke. ,M o80e cam, Kao wmo je 6uo cayyaj
u ca oopehusarem conapHe KOHcmaHme (o0peheHa 1913., npum.
aymopa ), onem umao cpehy. Y nemo 1933. 200uHe 0obuo cam u3
Mapu3sa jedaH Hay4HU pad eocnoduHa *osegha Lesoa y Kojem je
080aj MAaOU HAYYHUK U3HEO pe3ysmame C80jux UCIumuear-a pedg-
/IEKCUOHE MOhU CHEeMXCHUX MOKpUB8Qa4ad, U3BPUWEHUX HA 2/1evyepuma
MupuHeja u Anna u Ha lpeHnaHOy. Mozaao cam, Oakne, 0a u3ep-
Wum Moja u3padvyHasarba Ha jeOHoj cueypHoj ocHosu.”

Y nepuwopay og 1933. po 1937. roguHe, MunaHkosuh pagmu
Ha OCTBapMBakby YETBPTOr LK/ba: M3pavyHaBa NoMepakrba rpaHuue
BEYHOr CHera, HenocpeaHo M3a3BaHa CEKY/IaPHUM TOKOM OCyHYa-
Batba 3emsbe. MpoHaLWao je HauMH Aa oapenm y Konukoj he mepu
NlefleHn NOKPUBaYM pearosaT Ha JaTy NPOMEHY OCyHYaBakba.

Ha OCHOBY KpWBWX OCYyHYaBarba W CEKYNAPHWUX MPOMEHa
rpaHuLe BeYHor cHera, MunaHkosuh je yCTaHOBMO Aa Cy Ce y TOKY
nocnearbnx 600.000 rogmMHa Ha ceBEPHOj 3eM/bUHOj Xxemuchepu
AeBeT NyTa A0roAun/ie U3y3eTHO CHAXKHe MPOMEHE KAUME, Y Kojuma
je KeneH npeno3Hao yetTupu negeHa goba ca ctagmjannma npema
MNeHK-BpUKHEPOBOj Wemu.

CBoje pe3yntate objassbyje y paay ,,HoBu pe3yntaTun acTpo-
HOMCKe Teopuje KAMMATCKUX npomeHa” 1937. roguHe y m3aarby
CpncKe KpasbeBcKe aKagemuje, a 1938. roguHe objaB/beH je He-
MayKun NpeBog, 0Be pacnpase. [e0n03un cy Tako Aobuan rpadmKoH
C KOra cy MOMM Aa U3BYKY FPaHWYHE HAAMOPCKE BUCUHE nepe-
HUX NOKpMBaya 3a 6uno Koje Bpeme Tokom nocnaegrunx 600.000
roanHa.

Kagza cy oBa 4eTupm umn/ba HaydHOr NoAyxBaTa AOCTUMHYTA,
CMaTpao je Aa je Heros KOCMMUYKM Npobiem peLleH.

141

It was necessary to connect the secondary movement of
the borders of permafrost, caused by the variable power of re-
flection, with the insolation variability as its primary cause, and
to examine mathematically and define that causal relationship.
For this research Milankovi¢ needed figures on the quantity of
thermal radiation of the Sun reflected back to space from the
surface unit covered with snow or ice. Since systematic mea-
surements of certain components of the solar radiation above
the surfaces of the Earth covered with snow had not been intro-
duced at that time, Milankovi¢ had to postpone the beginning of
his research until this measurement began. But, thanks to some
favorable circumstances, he did not have to wait very long for the
data. “And here | was lucky too, just as | was able to get the defi-
nition of the solar constant (defined in 1913 —the author’s note).
In the summer of 1933 | received from Paris a scientific article by
Mr. Joseph Deveau, in which that young scientist presented the
results of his research on the reflective powers of snow cover,
which was carried out on the glaciers of the Pyrenees, the Alps,
and Greenland. Thus, | could carry out my calculations secure
about their foundation.”

In the period from 1933 to 1937, Milankovi¢ worked on
the realization of his fourth goal: he calculated the shifting of the
border of permafrost, directly caused by the secular variability of
the Earth’ insolation. He found the way to define to what extent
the ice covers would react to the given changes in insolation.

On the basis of the insolation curves and the secular vari-
ations of the border of permafrost, he found out that in the past
600,000 years, nine exceptionally strong climate changes had
occurred on the northern Earth’s hemisphere, in which Képpen
had recognized four Ice Ages, with stadials according to Penk-
Brikner’s scheme.

He published his results in the paper “The New Results
of the Astronomical Theory of Climate Changes” in 1937, in a
publication of the Serbian Royal Academy, and in 1938 a German
translation of this article was published as well. In this way, geol-
ogists obtained a graph for finding the bordering altitudes of the
ice cover for any period of time during the past 600,000 years.

When these four objectives of his scientific undertaking
were achieved, Milankovi¢ deemed that his cosmic problem was
finally solved.
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NOKA3U U NOTBPOA
MWIAHKOBUREBE TEOPUIJE

MwunaHkoBMh je yMpOo a HWje [0KMBEO NYHO NpwU-
3Hakbe CBOje Teopuje, OCNopaBaH o4, AeNa HayyHe jaBHOCTM.
Mocne 3abopaBa, oabaumBarba M HenpusHaBatba, AELEHU]Y
HAKOH CMPTM, 3aMN0O4YnNtbe HEroB HOBW KMBOT. KOHaYHe AOKa-
3e MunaHKkoBuheBe aCTPOHOMCKE TEOpMje KIAMMATCKUX Mpo-
MeHa M3BE/IN CY EHINIECKM U aMEePUYKMN HAyYHULM, KopucTehu
HajcaBpeMeHnje meToae CneKkTpasiHe aHanu3e, npoyyasajyhu
HenopemeheHe Tparose neaeHunx goba ca AHa okeaHa. Xejc,
Nmbpwn un LWekntoH 1976. roguHe, y oksupy MNpojekat CLIMAP
(Climate: Longrange Investigation, Mapping and Prediction
— Knuma: AyropoyHo ucTpaxkmBarbe, Manmpare U NporHo3un-
patbe), Ha OCHOBY CMEKTPAa/siHe aHa/M3e M Moy3AaHMX CTaTu-
CTUYKNX 0bpapa ABajy jesrapa u3 aybuHe NHAnjcKor okeaHa
L0Ka3yjy aa ce, y npotekaunx 500.000 rogmHa, KAiMma mewana y
3aBUCHOCTU Of, MPOMEHA eKCUeHTpuumMTeTa, Harnba 3em/buHe
ocCe poTauuje n npeuecuje, Kako je To jow 1924. roanHe npo-
payyHao MwunaHkosuh. Pe3yntatv cy nokasanm noTnyHo cna-
rarbe ca MunaHkoBuheBom TeOpujom, ,,@ TO HE MOXKe BUTK
cny4aj”, KoHcTaToBao je LIoH Mmbpu, jeaaH og y4ecHUKa Hase-
AeHuX npoy4yaBarba. 3aBpwasajyhu nornas/be Oxcuerbasarbe
MunaHkosuhese meopuje y ku3n ,JleneHo aoba — pewere
TajHn” LloHa n KetpuH Mmbpu cy Hanucanu:

,Lleno ctonehe HakoH wTo je Kpon objaBmo cBojy Te-
opujy, a neaecT roguHa nowTo je MunaHkosuh nocnao ceoje
KpuBe oCyH4YaBara KeneHy n BerHepy, 4Ba jesrpa us MHgmjckor
OKeaHa NoTBpAWaa Cy Teopujy O negeHMm gobuma. Neonosu
Cy, Haj3a4, MManK jacHe AOKase Aa je KpeTarbe 3em/be Ayxk
teHe opbute oko CyHua M3a3Bano neaeHa goba mnaher nne-
ucroueHa. Kako je Taj mexaHM3am TayHO [€/10Ba0 M 3aLWTO je
100 000-roauiiktbn LMKAYC NPOMEHE eKCLEeHTpuTeTa opbute
TAKO CHaXHO YTMLA0 HA KAMMY Y TOKY MPOTEKAMX NOAA MUANO-
Ha rogMHa — OCTano je Heno3HaTo. AnK, 3a TPEHYTaK, 0BO/bHO
je 6uno wTo ce casHano Aa je MunytuH MunaHkosuh, NyTHUK
KpPO3 BAaCMOHY M BEKOBE, MOKA3ao NyT Ka pellery TajHu nege-
Hor gob6a.”
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PROOF AND CONFIRMATIONS
OF MILANKOVIC’'S THEORY

Milankovi¢ died without witnessing full recognition of his
theory, when had been disputed by some scientific circles. After
oblivion, rejection and nonrecognition, a decade after death,
his theory’s new life began. Conclusive proof of Milankovié’s as-
tronomical theory of climate changes came from English and
American scientists using the most modern methods of spectral
analysis, studying undisturbed traces of ice ages from the bot-
tom of the ocean. In 1976, Heiss, Imbrie and Shackleton, as part
of the CLIMAP (Climate: Longrange Investigation, Mapping and
Prediction) project, on the basis of spectral analysis and reliable
statistical processing of two cores from the depths of the Indian
ocean proved that, during the past 500 000 years, climate had
been changing depending on changes of eccentricity, the oblig-
uity of the Earth’s rotation axis and precession, as Milankovi¢ had
calculated it already in 1924. The results showed complete agree-
ment with Milankovi¢’s theory, “and that can’t be an accident”,
stated John Imbrie, one of the participants of the above-men-
tioned study. Closing the chapter “Revival of Milankovic¢’s Theory”
in the book “Ice Ages — Solving the Mystery”, John and Katherine
Imbrie wrote:

“A century after Croll published his theory and 50 years
after Milankovitch mailed his radiation curves to Képpen and
Wegener, two cores from the Indian Ocean confirmed the astro-
nomical theory of the ice ages. At last, geologists had clear ev-
idence that the motions of the earth in its orbit around the sun
triggered the succession of late Pleistocene ice ages. Exactly how
this triggering mechanism operated, and why the 100,000-year
cycle of orbital eccentricity appeared to be so strongly impressed
on the climatic record of the last half-million years were still un-
known. But, for the moment, it was enough to know that Milutin
Milankovitch, a traveller through distant world and times, had
shown the way towards solving of ice age mysteries.”




Drzon lmbri
Ketrin Palmer Imbri

Krbura ,JleaeHo poba — pewerse TajHu”, (BnacHuwTteo Yapkerba MunytmH MunaHkosuh)

The book «lce Age - the solution to secrets», (Property of the association Milutin Milankovi¢)

Hberosa acTpoHOMCKa Teopuja KIMMATCKMX MPOMEHA Npya moryh-
HOCT ¥ 3a npeasuharbe byayhe Kanme, jep je cekynapHu TOK MHconaumje
HEMUHOBHOCT. MNpema MunaHkoBuheBMM gujarpammMma ocyHYaBakba, CBET
je 6o y nocnearem negeHom oby npe 25.000 rogmHa. MNpoceyHa rnoban-
Ha roguwta TemnepaTypa Basayxa 6una je 3a oko 6°C HMXKa o4 AaHallHMX
BpeaHocTn. Tokom nocnearmx 10.000 rogmMHa 3ano4eno je Hario oTon/ba-
Bakb€ LUTO je A0BENO A0 KAMMATCKOr onTumyma y pasgobsby og 5600. oo
2500. roauHe npe HoBe epe. MNonapHU nea ce noBykao ceBepHo og 80°N,
a WyMme cy AOCTUI/Ee CBOjy HajceBepHMUjy rpaHuLy y nepmoay namehy 3000.
n 1500. rogmnHe npe HoBe epe. Og 800. go 1200. rogmHe Hawe epe, pena-
TUBHO 6n1ara Knvma y EBponn norogoBana je, Ha npumep, rajerby BUHOBE
nose y EHrneckoj. Nocne Tora, HacTynu/o je T3B. Masio neaeHo aoba, Koje
je Tpajano og 1500. po 1850. rognHe Hawe epe. Tokom nocnegrmnx 1000
rogMHa Kaumma je 6mnaa npuandHo ctabunaHa, ca GaykTyaumjama rnobanHe
NPOCeYHe roanLlbe TemnepaType o4 oko 1°C oKo NocT-negHUYKOT NpoceKa
Y TOKY jeAHOT BEKa.

3em/ba Ce AaHac Hanasu y nepuoay UHTepraaymjaumje nam tonne
¢dase. JlegHNuUM ce 3a4pKaBajy Ha BUCOKMM reorpadpCcKMm LWMPUHaAmMa, Ha
nonosuma, peHnaHay Man BPXOBMMA BUCOKUX MAAHWUHCKUX flaHaua M 3a
Cafa He MpeTr OMaCHOCT O, bUXOBOT WMPEHA Ka jyXKHUM Npeaenmma.

His astronomic theory of climate changes made possible to forecast
future climate, since secular insolation variability is unavoidable. According
to Milankovi¢’s insolation diagrams, the world had its last Ice Age about
25,000 years ago. The average global annual air temperature was about 6
degrees Celsius lower than today. During the last 10,000 years, a sudden
warming began, and it brought the climate optimum in the period between
5,600 to 2,500 years B.C. The polar ice receded at the area northern of 80
degrees and the forests reached their farthest northern limit in the period
between 3,000 and 1,500 B.C. From 800 to 1200 A.C., a relatively mild cli-
mate in Europe favoured, for example, vine growing in England. After that, a
so-called Little Ice Age occurred, and lasted from 1500 to 1850 A.D. During
the last 1,000 years the climate was rather stable, with fluctuations of the
average annual temperature of around 1 degree Celsius around the Post-Ice

Age average for a century.

The Earth is now in the period of interglaciation, i.e. in the warm
phase. The glaciers remain in high latitudes, on the Poles, in Greenland, or
on the peaks of high mountain ranges and there is no imminent danger of

their extension to the southern regions.



MehyBnaanH naHen 3a NPOMeHY KiMMe, Y CBOM YeTBPTOM HayyHOM
n3BeLlTajy 0 NPOMeHN Kaume objas/beHom 2007. rogmHe, UcTuye aa, cxof-
Ho MunnaHkoBuheBoj opbUTaNHOj Teopuju, NnaHeTa 3emsba Hehe NPUPOAHMUM
nyTem, 3a Hajmarbe 30.000 roauHa yhu y HoBO fieaeHo aoba.

OBa TBpAHba M3HETA je Ha ocHoBY MunnaHkoBuheBe acTPOHOMCKE Te-
opuje neaeHux goba u HEroBOr Aujarpama OCyH4YaBaHba, KOjU NpyrKajy er-
3aKTHY OCHOBY 3a nNpegBuharbe pa3Boja KAMme Ha naaHeTu. [laHac, npomeHa
Harnba 3em/bMHE OCe PoTaLMje U EKCLUEHTPUYHA NyTara oko CyHua aenyjy y
cmepy 3axnahema, oK nNpeuecuja uma yTuuaj y CMepy oTon/baBakba Kanme.
OBW aCTPOHOMCKN YNHMOUM Hehe NPOMEHUTU NPUPOLHUN KAMMATCKU LIUKAYC
CBe O0K CeKy/lapHe NPOMeHe TPU aCTPOHOMCKA e/IeMeHTa He AOCTUTHY NONOo-
»Kaj UCTOBPEMEHOT jeHO3HAYHOr Ae/loBakba y CMepy 3axnahera Kanume.

Capawrbe CTakbe Yy KAMMATCKOM CMUCTEMY MOKa3syje TeHAEHUMjy Koja
HUWje y CKnaay c npupogHum Tokom. LLTa je pasnor tome?

Kanmatcku cuctem nnaHete 3emsbe obyxsata atmocoepy, xuapocde-
py, negeHu nokpmead (cHer u nen) n buocoepy. NMpomeHe y 6UN0 Kojoj og,
HaBeAEHNX KOMMOHEHTU KAMMATCKOI CMCTEMA MOTY YTUL,ATM HA OCTane noja-
cucteme, ca moryhMm HEMNOBOJ/bHUM YTULAjMMa Ha *KUBWU CBET Ha 3eMJ/bM.

The Intergovernmental Panel on Climate
Change inits Fourth Report on Climate Changes,
published in 2007, points out that, according to
Milankovi¢’s orbital theory, the planet Earth will
not naturally enter a new Ice Age for at least
30,000 years.

This statement was made on the basis
of Milankovi¢’s astronomical theory of Ice Ages
and his diagram of insolation that offer the ex-
act basis for forecasting climate changes on the
planet. Nowadays, the changes in the obliquity
of the Earth’s rotation axis and its eccentric or-
bit around the Sun cause the cooling changes,
while precession has warming effects. These
astronomical factors will not change the natu-
ral climate cycles unless the secular variations
of all three astronomic parameters bring them
into position for a simultaneous and harmo-

nized action towards climate cooling.

The present state in the climate system
shows a tendency which is not in accordance
with the natural development. What is the
cause of that?

The climate system of the Earth com-
prises the atmosphere, the hydrosphere, the
ice cover (snow and ice) and the biosphere.
The changes in any of the listed components
of the climate system can influence some other
sub-systems, with a potential unfavourable in-
fluence on the living world on the Earth.

The Sun, and a group of greenhouse ef-
fect gases: carbon dioxide, methane, nitrogen
suboxide, water vapour, and ozone — are all
responsible for the creation of the Earth’s at-
mosphere, the place where life is possible. The
above mentioned gases, which naturally exist in

3a cTBapakbe atmocdepe 3emsbe y Kojoj
je moryh »unBoT, 3acny*Hu cy npe ceera CyHue
M rpyna racoBa ca epekTom cTakneHe bawrTe:
YyI/beHOMOKCUA, MeTaH, a3oTcybokcua, BoO-
OeHa napa, 030H. HaBeaeHu racosu Koju ce y
NPUPOSHOM cacTaBy aTMocdepe Hanase y Tpa-
roBMMa, NponyLwTajy KpaTkoTanacHo CyH4YeBO
3payerbe 4a npogpe A0 NoBpLIMHE 3emM/be, aun
ancopbyjy ayrotanacHo WHopaLpBEHO 3pa-
Yyeroe T/1a M MOHOBO EMUTYjy 0OBO TOMJIOTHO 3pa-
yerbe Nnpema 3emM/bUHOj nospwnHU. OBO Aenun-
MMYHO chnpevyaBate rybutka TONNOTHOr 3pa-
Yyerba 3eM/be y KOCMOC Ha3nBa Ce NPUPOSHUM
edbeKTom CTaKneHe H6awTe U 3axBasbyjyhu Tom
edeKTy, cpearba rnobanHa TemnepaTypa Bas-
OyXa Yy NpU3eMHOM Cc/iojy aTmocdepe 3emsbe
Kpehe ce oko nayc 14°C a 6una 6u muHyc 18°C,
Y OACYCTBY OBMX FracoBa y aTmocoepu.

YoBeYaHCTBO je TOKOM Moc/AeAra ABa
ctoneha n3assano kpynHe nopemehaje y kKnm-

MATCKOM CUCTEMY, KAaO HAjC/IOXKEHU]EM M Hajo-
CTe/bUBMjEeM CUCTEMY Hale nnaHeTe. MNpu Tome
ce Hajsehe npomeHe oaBUjajy y aTmocdepu.
Harnn nopact cBeTCKor CTaHOBHMLUTBA,
y3 BMWECTPYKO yBehatbe CBETCKUX WHAY-
CTPUjCKUX U APYTUX JbYACKUX aKTUBHOCTU, O0-
Benn cy Ao nosehaHor kopuwhera cBUX pecyp-
Ca, Hapo4YUTO GOCUIHUX TOPUBA, U A0 HEKOH-
TponucaHor rnobanHor 3arahmBarba Basgyxa,
BOZa M 3eM/bULLTA, KAO OCHOBHMX KOMMNOHEHTH
npupoaHe XMBOTHE cpeguHe, ¢ NocAeanLom
npomMeHe KAnme, noansarba HUBOA MOpa, Cna-
6/beHba 030HCKOr OMOTaya, aerpagauumje buo-
JIOLIKe Pa3HOBPCHOCTU, gecepTuduKaumje UTa.
CTora ce npouekyje Aa aHTponoreHe
NPOMEHE K/IMMe, CyneproHMpaHe Ha NpuMpoa-
He MpPOMeHe KAMMe, MOry AOBecTM A0 Apa-
MaTUYHUX MPOLLECA Y KAMMATCKOM CUCTEMY, C
HEeNoBO/bHMM MNocaeanLama Nno XUBKU CBET Ha
HaLWoj N1aHEeTN Y HEKO/IMKO HapeaHux ctoneha.

traces in the atmosphere, allow short wavelength solar radiation to pass
and reach the surface of the Earth, but they absorb the long wavelength
infrared radiation of the ground and reemit this thermal radiation towards
the Earth’s surface. This partial blockade of release of the thermal radiation
of the Earth into the space is called “the natural greenhouse effect” and
because of that effect, the mean global air temperature in the surface layer
of the Earth’s atmosphere is plus 14 degrees Celsius, and it would otherwise
be minus 18 degrees Celsius in the case of the lack of these gases in the
atmosphere.

During the past two centuries, the mankind had caused a great dis-
turbance in the climate system, as the most complex and the most sensitive
system of our planet, where the greatest changes occur in the atmosphere.

A sudden increase in global population, with a manifold increase
of global industrial and other human activities, caused an increase in the
use of all resources, especially fossil fuels, and uncontrolled pollution of air,
water and soil as basic components of our natural environment leading to
climate changes, the rising of sea levels, the weakening of the ozone layer,
the degradation of biological diversity, desertification, etc.

Thus, it is estimated that anthropogenic climate changes superim-
posed on natural climate changes could cause dramatic processes in the



Kao wTto je KeneH 1922. rognHe Ha-
cnytMo ga MwunaHkosuheBa Teopuja moxke
6T HenpouerKnBa anaTka NpU UCTPAXKK-
Bakby MpacTapux KAMMA, TaKO U caBpemeHa
HayKa yBuha aa ce 6e3 e He MoXKe npoy4a-
BaTM HU npeasuhatm byayha KnnMma, Hapoum-
TO CMHEpPreTCKO AeNI0Bakbe NPUPOAHUX U aH-
TponoreHnx GakTopa Ha KAMMATCKU CUCTEM
3embe.

climate system, with unfavourable conse-
quences for the flora and fauna on our planet
during the next several centuries.

Similarly to what Képpen believed
in 1922 — that Milankovi¢’s theory can be a
priceless tool in the research on ancient cli-
mates — contemporary science also realizes
that the future climate cannot be studied or
forecast without it, especially the synergic ac-
tion of natural and anthropologic factors on
the climate system of the Earth.
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HAY4YHU PAAOBU U KIBUKEBHA OENA

MwunytuH MunaHkosuh 610 je He camMo Hay4YHWK, HEFO U UCTOPMU-
Yyap HayKe, XpOHMYap Hay4yHWxX 3bnBarba CBOra BpemMeHa, nucay, Ynja gena
UMajy U NnTepapHy BpeaHOCT. MlaKo je heros K UMKEeBHU paf, Kao 1 Hayu-
HK, AOCKOPO 61O NOTNYHO 3aHEeMapeH, CPNCKOM Hapoay nogapuo je borato
KHoU¥KEeBHO Hacniehe, HAPOUNTO Y KHoUKEBHO-MEMOAPCKOM AENY, Y KOME je
Yy NOTNYHOCTU UCKA3a0 CBOj KbUKEeBHM aap u onyc. PasepcTao je cBoje cTBa-
panawTBO Ha: HAy4YHa Aena M pacnpase, YHMBEP3UTETCKe yLIbeHUKe, Hayy-
HO-NONyNapHa U KibUXKeBHa Aena.

Hacneamslim ocobuHy cBojux npeaaka, Bp1o NeAaHTHO U cucTemMa-
TUYHO BOAMO je CBOjY INYHY apXMUBY Y KOjOj je, nopes OCTanor, 4yBao un py-
KOMuce CBOjuUX pagoBa. buo je n nctopmnyap Hayke, XpoHUYap Hay4YHUX 36U-
Bakba CBOra BpemeHa. Y 3a0CTaBLWITUHMU, KOjy je noknoHno Apxusy Cpncke
akagemuje HayKa, Hanasu ce, Ha nNMcahoj MaWMHU OTKYUAH AOKYMEHT C
nperneaom werosmx pagosa y nepmoay 1907-1947. rognHa. Ha cnucky je
HaBegeHo 60 pazoBa, Koju cagprke 263 ayTopcka Tabaka, uam 12 cBecaka
no 350 cTpaHa.

SCIENTIFIC PROJECTS AND LITERARY WORKS

Milutin Milankovi¢ was not only a scientist, he was also a science his-

torian, a chronicler of scientific events of his time, and a writer whose works
have literary value. Although his literary work, as well as his scientific one,
was completely neglected until recently, he left a rich literary heritage to the
Serbian nation, particularly in his memoirs, where he fully demonstrated his
literary gift. He classified his opus into: scientific papers and treatises, uni-
versity textbooks, and works of popular science and literature.

Having inherited the thoroughness of his ancestors, he arranged
his personal archive very carefully and systematically. This was where he,
among other things, saved the manuscripts of his own works. He was also
a science historian, a chronicler of scientific events of his time. In his lega-
cy, which he left to the Serbian Academy of Sciences, there is a document
typed on a type-writer, with a list of his works in the period from 1907 to
1947. Sixty works are listed there, containing 12 volumes of 350 pages each.
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KAHOH OCYHYABAHA

Y Bpeme nyHe Hay4He 3pesioCTM NMocTao je
CBeCTaH Aa je HeroBa aCTPOHOMCKa Teopuja Kau-
MATCKMX MPOMEHa, Mnocne TpUAeceToroamHer
pafa, C yCnexom OKOH4YaHa, ain ga cy Npunosu y
BE3W C HbOM, 6110 UX je 32, pacTypeHU NO Pa3HUM
nybnavkauujama. Oanyymo je aa ux cakynu m obja-
BM Ha jeaHOM MecCTy.

»Ysudeo cam 0a he moje deno ocmamu
HernomnyHo aKo cee me padose He MPUKYnum u
apXUMEKMOHCKU He ca3udam y jeduHcmeeHy ue-
AIUHY U OOMyHUM je ceum MHO206pojHUM npume-
Hama wmo ux je Moja meopuja HawWaa y pykama
2eonoea.”

3ano4yeo je, 1939. roauHe, pag Ha CBOM
KanutanHom geny , KaHOH OCyH4YaBara U Herosa
npMmeHa Ha npobnem negeHux Aoba”. Y wemy
je caap)kaH HeroB LENOKynaH AyroroAauiutbu
paf, CBM pe3yntatM M MNpopadyHu, CBa Bepa M
Haja, cBa oApuuarba. ,KaHoH” oaparkaBa cBy Te-
ME/bUTOCT, CUCTEMATUYHOCT, YNOPHOCT U TAYHOCT
MwunaHKkoBuha; Herosy CUrypHoOCT y Ta4HOCT Ma-
TEMaTUYKUX NpopayvyyHa WM MCMNPABHOCT HayyHoOr
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THE CANON OF INSOLATION

Attaining his full scientific maturity, he be-
came aware that his astronomical theory of climate
changes, after thirty years of work, was successful-
ly completed, but that the papers related to it, and
there were 32 of them, remained scattered in vari-
ous publications, Milankovi¢ decided to collect them
and combine them in one publication.

“I became aware that my work will remain
uncompleted if | don’t collect all those works and, as
an architect, build a unique entirety and fulfill it with
numerous applications which my theory had found
in the hands of geologists.”

At the beginning of 1939 he started the work
on his cardinal masterpiece “Canon of Insolation the
Earth and Its Application to the Problem of Ice Ages”.

The Canon contains his entire lifelong work,
all the results and calculations, all his faith and
hope, all the sacrifices. The Canon reflects all the
hard, systematic and precise work Milankovi¢ did,
his certainty about the accuracy of his mathematical
calculations and the cor-

,3Hao cam 0a maj nocao
KUKaona Huje nak u 0a he mpaja-
mu ezoouHama. Ho, mo me Huje 3a-
naawusao, buo cam y Hajboreum
200UHAMa 3a Makas rnooyxeam.
Jla cam 6uo maahu, He bux umao
0080/bHO 3HAHA U UCKYCMBa 3a
makas rnocao, a 0a cam buo cma-
puju, He bux UMao oHo2 camoro-
y30ara u oosaxcHocmu.”

npucTyna, Kao U yBe-
peHocT ga he gohu gaH
Kaga he ctnhu onwTe
npu3Hare aa cy y he-
roeom ,KaHoHy” 3a-
nucaHe YHWBep3a/iHe
3aKOHMUTOCTM.

0 cTBaparby
CBOT TPaHAMO3HOr Ha-
y4YHOr Aena, 3anucao je:

rectness of his scientific
approach, as well as his
conviction that the day
would come when the
universal laws written in
his Canon would be gen-
erally recognised.
Milankovi¢ wrote
about the creation of
this grandiose scientific
undertaking:

“I knew that this task fit
for Cyclops would not be easy
and that it would last for years.
That, however, did not intimi-
date me, | was young, the best
age for such an undertaking.
If | had been younger, | would
not have had sufficient knowl-
edge and experience for such
a task, and if | had been old-
er, | would not have had that
self-confidence and courage
that only the young possess.”
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] . ;
:‘; M Pag Ha geny ,KaHOH ocyHuyaBarba 3eM/be U HeroBa NpUMMeHa Ha
! -I.'.' L npobnem negeHnx nob6a” Tpajao je gse roanHe. MNocne 3aBpLieHOr paga v
- i - = i
T — | pelerba gUaeme OKO HasuBa KibUre, ,pewux 0a 2a HA308eM OHAKO, KAKO

AR Ay | je, Kao wmo cam npuyao, leHK okapakmepucao maj moj pad, mj. oa my
dadem Hacso8 ‘KaHOH ocyH4YasaHa 3eMspe’, NpeacTaBuoO je cagpiKaj cBor
Aena Ha CKyny oaesberba AKagemuje 3a npupogHe Hayke. MpeacegHUWTBO
Cpncke Kpas/beBCKe akagemnje goHesno je 27. pebpyapa 1941. roanHe oany-
] Ky o3 Akagemuja byae nsgasay Kroure. [leno je WTamnaHo Ha HEMAYKOM
i | je3unky, Kao nocebHo usgame Akagemuje. LLiTamnare jegHor og Hajsehux
] il : i [lena Cpricke HayKe 3aBplueHo je 2. anpuna 1941. roguHe.

j YygHy cyabuHy umano je oo geno. Hemuu cy 6ombapaosanu
i I'leq DEH ERDEEETEAHLUH‘E 1 beorpag 6. anpuna 1941. roguHe. Y cTpaBUYHOM pasapakrby rpaja crpaja-
! i |_.|.|:. i Y Na je 1 3rpaga wramnapuje Koja je wrtamnana ,KaHoH”. NMopes aenmmny-
LERE I'H'i;'l"l:l'-ll.l'l.l'lﬁ : Hor owTehera HACTaNor Yr/IAaBHOM OZ, KULLE KOja ce CpyYnaa Ha pyllesuHe
aiE gl ¥y 3rpage, y3 MunaHkoBmMheBy CHanax/bMBOCT, NOC/NEeAHE CTPAHULE KHUre
DA EEEEH'EWFEGIE_E“ . Cy NOHOBO OALWTaMMnaHe, aiv Ha /IOWKjoj XapTuju. Taj ecTeTCKM HegocTaTaK
. : Ay HWje CMeTao BE/IMKOM HAy4YHWKY Aa 1 y Tom 06/1MKy HeroBo aeno yrnega
H CBET/NIOCT [aHa, jep je HagoKHaheH TUMe ,,wmo je Moja Kiu2a Hocuaa Ha

= cebu xue ceoje ucmopuje”. Tako je ,,KaHOH” KPeHYO Ha CBOj BE/IMKK MyT.

#"_ll p — Milankovié has been writing “The Canon” for two years. Having fin-
[ i f ished the work and solved the dilemma about the name of the book: “I
g H.“me i el decided to give it the title that, as | mentioned, Penck used to describe my
J CHERHE F'l'l"lﬁ '_: re A R LT M @R WF s Wi work, in other words, to give it the title “The Canon of Insolation”, he pre-
sented the contents of his work at a meeting of the Department for Natural
Sciences of the Academy. On February 27th, 1941, the Presidency of the
Serbian Royal Academy decided that the Academy would publish the book.
It was published in German, as a special edition of the Academy. The print-
| — ing of one of the greatest works of Serbian science was completed on April
2nd, 1941.
This book had a strange destiny. German forces bombed Belgrade on
April 6th, 1941. In the resulting dreadful destruction of the city, the building
housing the printing shop which had printed the Canon was destroyed. In
spite of partial damage caused mainly by the rain which poured down into
DCLEAAD 104 the building’s ruins, with Milankovié’s resourcefulness, several pages at the
L == - ] end of the book were reprinted, but on inferior quality paper. The great sci-
KaHOH OCYHYaBaa U He208a MpuMeHa Ha npo6rem nederux do6d, MunyTuH B e o entist didn’t mind this aesthetic defect, so his work in this form saw the light
Munankoswh, Beorpaa 1941. (BaacHuwreo Yapyikersa Munytut Muniankosuh) of day, the defect compensated by the fact that “my book carried the mark
of its history on it.” Thus “The Canon” started its great journey.

The canon of insolation and its application to the problem of ice ages, Milutin
Milankovi¢, Belgrade 1941. (Property of the Milutin Milankovi¢ Association)




MNouyeTkom 1944. roanHe, y Hemadykom MeTeoponoLlKomM 4aconu-
cy objaB/beH je onwwupaH nNpuKkas Kapna ByHTa o ,KaHOHY ocyH4yaBarba”.
MwunaHkoBuh, ¢ nocebHMM 3340BO/LCTBOM, YKa3syje Ha pag ByHTa u wero-
BUX capagHuKa Tposia n MajHapayca, No3HaTUX Hay4YHMKa Tora goba, Koju
CY UCKa3a/M ogny4Hy NOAPLUKY HEeroBoj Teopuju. Y yBogHoOM geny npuKasa,
Kapn Tpon, roBopehu o y3pouuma neaeHux goba Kaxe:

»Y MoKy muHynux 20 eo0uUHa Npeo, Haj3Ha4YajHuje, Mecmo y mome
npobsemy 3ay3ena je aCMPOHOMCKA MeOopUja Koja rnoaasu 00 ceKynapHux
rnpomeHa esemeHama 3eMsbUHE Mymare, HheHo2 eKcuyeHmpuyumema u
nosnoxaja nepuxena u Haeuba 3emsbuHe oce npema Hoj. OHa je dobuna
€80j KOHa4aH 3Ha4aj padosuma MunaHkosuha, KeneHa u BezeHepa u eeo-
A0WKUM ucmpaxcusarbuma Cepzena u Ebepaa. CeecmpaHom npuxeamary
me meopuje cmemao je 0o HedasHa ymuuaj padosa P. LLinumanepa, Koju
je, nonaszehu 00 ucmux npemnocmasku, 0oaa3uo 00 pe3yamama Koju ce
HUcCy moanu 0o8ecmu y CKAa0 ca 2eono0WKUM Haaazuma. Ho ma pasmumo-
unaxcera cy cada npeyuwheHa nowmo je MunaHKosuh, nomnomoaHym
padosuma ByHma, ceojy meopujy mosauko ycaspuwuo 0a je OHQ, Y HeHOM
cadawrbem 0baUKy, cmuena MmHo2o 0asbe HO y ceojum noveyuma. OHa je
omoeyhuna xpoHosoeaujy nedeHux 0064 U HUX080 paw4aarbasarbe.”

In the beginning of 1944, Karl Wundt
published a detailed review on “The Canon of
Insolation” in the German Meteorological jour-
nal. Milankovi¢, particularly pleased, pointed to
the work of Wundt and his associates Troll and
Meinardus, famous scientists of that time, who
firmly supported his theory. In the introduction
to the review, Karl Troll, discussing the causes of
ice ages, said: “During the past 20 years, the pri-
mary position in that problem was occupied by
an astronomical theory which is based on secu-
lar variations of the Earth’s orbit parametres, its
eccentricity and the positions of perihelion and
the angle of the Earth axis to it. It got its final
importance in the works of Milankovi¢, Koppen
and Wegener and in geological researches of
Sergel and Eberl. There were obstacles against
a wider acceptance of that theory, until recent-
ly, in the work of R. Spithaller, who, starting

from the same assumptions, obtained results
which could not be harmonized with geological
findings. But these differences have now been
cleared up since Milankovi¢, supported by the
works of Vunt, perfected his theory so much
that, in its current form, it has reached much
further than in its beginnings. It enabled the
chronology of the ice ages and their analysis.”
In his article “On the Canon of the
Earth’s Insolation”, Meinardus expressed still
more energetic support to Milankovié¢’s theory
by a conclusion: “The belief that secular varia-
tions of the Earth’s insolation did not have the
guantitative force to explain the alternations of
glacial and interglacial ages during the Ice Age
and that due to this, the astronomical theory
of Ice Age classification created by Milankovic,
should be discarded, is an old-fashioned and
unsustainable point of view. By introducing

MajHapayc y cBom 4naHky ,,0 KaHoHy
OCyH4YaBatba 3emsbe”, U3parkaBa jow eHep-
rMYHKjy nogpwky MwunaHkosuheBoj Teopwuju
3aKJ/by4YKOM:

»Ja cekynapHe npomeHe OCyH4a8aHa
3emspe HUCY KBAHMUMAMUBHO busie 0080/bHO
CHaxtHe 0a objacHe cmMeHe 2aAayuUjaaHux U UH-
mepenayujanHux epemeHa nedeHoe 0oba u oa
3602 Mo2a acmpoHOMCKY Meopujy paw4aama-
8ara moea 006a, Kojy je MunaHkosuh us-
epaduo, mpeba odbayumu, 3acmapeno je u
HeoOpxcueo eneduwme. Jep, ysoherwem y pa-
YyH peghsieKkcuoHe cnocobHOCMuU CHexHo2 Mno-
Kpueaya, 4Yuje cy 0ejcmso yo4uau u cxeamu-
Au ByHm u MunaHkosuh, a buma cnedosanu
U Opyau Hay4HUuU, O0OKa3aHo je 0a cy Aemrba
OCYHYa8aHA, CMAHEHA MUM Y3POKOM, UMAsaA
30 Mocseduyy MosuKa CHuUMcerba memmepa-
mype Koja cy buna 0o8osbHa 0a y nyHoj mepu

ucriosbe ceoje 0ejcmeo y ceuM 30HaMa 3eMroe.
08aj 3aKrbyUYaK He UCKsbyYyje Mullsbere 0a mu
YuHUOYU Hucy buau npaheHU mepecmpu4Hu-
Ma, Kao wWmo cy pacrnodesna KornHa u eode, bpe-
2080 U pasHUYd, MopcKe cmpyje.”

O noO3NTMBHOM MNpPMKA3ly U OfjeKy
,RaHOHA” y Hay4yHOj jaBHOCTM MunaHkosuh je
3anucao:

,080 00ay4YHo ucmynarbe MajHapdyca
y KOpucm moje meopuje umaro je ceoj Hapoyu-
mu 3Ha4aj u y mome wmo je oH 6uo 2eoz2pag, a
eeozpagpu cy 0omse bunu beHu Hajuewhu npo-
mueHuyu. Tako je moj ‘KaHOH’, noped ceux He-
daha Koje 2a 3adecuwe, cmuz2ao Ha epeme 0a,
Mecmo MeHe, yyecmayje y 8eaUKoj OUCKYCcuju o
npobaemy nedeHux 0oba.”

,RaHOH” je OO caga [OXMBEO 4eTu-
pu u3gama. Mopen npsor, y usgarwy Cprncke
Kpa/beBCKe aKagemmje Ha HEMAYKOM, WTamna-

reflection properties of the snow cover into the calculation, the effect of
which Wundt and Milankovi¢ noticed and understood first, it was proved
that summer insolations, reduced due to these reflective properties, had
as a consequence such decreases in temperature that would have been
enough to fully affect all the Earth’s zones. This conclusion doesn’t exclude
the opinion that those factors were not followed by terrestrial elements,
like arrangement of land and water, hills and plains, ocean currents.”

On positive review and response of “The Canon” in scientific public,
Milankovi¢ wrote: “This energetic speaking out in favor of my theory on the
part of Meinardus was especially important given the fact that he was a ge-
ographer, and up until then geographers had been its most frequent oppo-
nents. Thus my ‘Canon’, in spite of all obstacles, was in time to participate,
instead of me, in the great debate about the problem of ice ages.”

“The Canon” has had four editions so far. In addition to the first, the
edition of the Serbian Royal Academy in German, two editions have been
printed in English and one in Serbian. The first translation of “The Canon” into
the English language was published in 1969, in Jerusalem, in the framework
of the Israeli program of scientific translations. In 1997, Zavod za udzbenike
i nastavna sredstva [The Institute for textbooks and teaching materials of



Ha Cy ABa U34aHba HA EHI/IeCKOM M jeAHO Ha CPNCKom je3uky. lNpeu npe-
BO/JI, Ha EHINecKkM je3nk objassbeH je 1969. roanHe y Jepycanmmy, y OKBUPY
M3paenckor nporpama Hay4yHuMx npesoaa. 3aBoA 3a yLUOEeHMKe M HacTaBHa
cpeactea Cpbuje, y capaarbn ca Mysejom Hayke M TexHUKe Cpncke aKa-
AemMuje HayKa M ymeTHOCTM, wTamnao je 1997. roanHe ,M3abpaHa gena
MwunytnHa Munankosuha” y cegam Kibura. Mehy vomma, Npsum nNyT, HaNa3no
ce ,,KaHOH ocyH4YaBarba 3em/be M HeroBa NpMMeHa Ha npobnem nepeHor
[06a”, Ha cpnckom je3unky.

NpBa eHrnecka Bep3unja
n3 1969. rogmHe nmana je m3syse-
TaH 3Ha4aj, jep je TMme nokpuee-
HO HajbpojHMje je3nyKko noapyuyje
M NPaAKTUYHO LENom CBeTy AaTo
Ha YBMJA, KPUTMYKO carnegaBarbe
MwunaHKosuher gena.

Kaga je 3aBpwno pag Ha
,RaHoHYy” ognyymo je aa ce Bule
He 6aBM Haykom. ToM NPUANKOM
peKkao je cuHy Backy:

Serbia], in cooperation with the Museum of Science and Technique of the
Serbian Academy of Sciences and Arts, published in 1997 Selected Works
of Milutin Milankovi¢ in seven books. Among them, for the first time, there
was “The Canon of the Earth’s Insolation and Its Application to the Problem
of the Ice Ages”, in the Serbian language.

The first English ver-
sion from 1969, had an ex-
ceptional importance, be-
cause the widest language
area has been covered by it,
and practically, to the whole
world gave the possibility to
have insight into critical rec-
ognition of Milankovié’s work.

When he finished his
work on the “Canon”, he de-
cided not to deal in science
anymore. On that occasion he
told his son Vasko:

HAYYHO-
NMONYNAPHA AENA

lNpe Hero je no4yeo nNuUcaTn UCTOpPUjy
cBOra KmBoTa, MwunaHkosuh je noyeo paa
nuiwe Hay4Ho-nonynapHe pagoBe 3a LWUPO-
Ky unTanayky nybauky y Kojuma je, nuwyhu
NCTOPUjy NPUPOAHMX HAayKa U TEXHUKE KPO3
BEKOBE, OMMCA0 M XKMBOT Hajsehunx CBETCKMX
YMOBA, 04, aHTU4YKor goba 40 CBOjUX caBpe-
MEHMKa. Tume je camo HaCTaBMO NOCAO0 KOju
je 3ano4eo joLl 3a Bpeme aKTMBHOT H6aB/betba
HAYKOM.

N3yuaBarby Mctopmje NnpupoaHmnX Ha-
YKa U TEXHUKE, Kao M HUXOBO] Nonynapusa-
LUMjn, NOCBETMO je AO0CTa BpemMeHa npunpe-
Majyhn CBOjy [OKTOPCKY AucepTaumjy Ha
BucoKoj TexHun4koj wkonm y beuvy. Cmartpao
je Aa je uctopmja HayKe HajBeNIMYAHCTBEHM|U
[,Ee0 NCTOpUje YHOBEYAHCTBA, Ma je Y Uu/by He-
HOI M3y4YaBatba MOCTA0 MPaBU KOJIEKLMOHApP
Krbura u3 ose obnactu. Y jeaHom of CBOjUX
Aena 3anuncao je:

,Padehu npeko 4yemupu OeueHuje
y Hayyu, cee jacHuje cam ysuhao 0a ce oHa
MOM(e MommnyHo cxeamumu U oueHuUmu mekx
Kaod ce yno3Ha HeH UCMOPUjCKU pa3sumak.
3amo cam u Hemy noceemuo Ceojy Naicrby u
sudeo 0a cy 2nasHe emarne moeaa pas3sumkxa
obenexceHe HEKOAUYUHOM 2eHUjanHUX sbyou
Koju ce moay cmampamu 27a8HUM meopyu-
Ma Hayke. Hbuma cam ce Hapo4umo 6asuo,
npoy4yasao HUX08 HUBOM U HuUX08a 0ena,
yOybsrbUBMO Ce y HUX08e MUCAU U yHUBrba-
800 ce y HUx080 00b6a U cpeduHy y Kojoj cy
Husenu. Hbux cam y moky eo0uHa yno3Hao y
mornukoj mepu, 0a cam ux, maxko pehu, eudeo
wuee rnpeo cobom.”

WORKS OF
POPULAR SCIENCE

But before he started writing his life
history Milankovi¢ turned to writing works
of popular science for a wide reading pub-
lic in which, writing about the history of
natural sciences and engineering through
centuries, he also wrote about the lives of
the greatest intellectuals, from the Ancient
period to his contemporaries. Thus it was
a natural continuation of the work he had
started while still engaging in research.

He devoted a lot of time to study-
ing the history of natural sciences and en-
gineering, and their popularization, while
he was preparing his doctoral dissertation
at the Technical University in Vienna. He
thought that the history of science was the
most magnificent part of the history of man-
kind, and in order to study it he became a
real collector of books in this field. He once
wrote:

“Having been engaged in research
for more than four decades, | was realizing
more and more clearly that science can be
understood completely only when you get to
know its historical development. That’s why
| paid attention to it and saw that the main
phases of its development were marked by
a few brilliant people who can be thought of
as the founders of science. | made a special
study of their lives and their works, became
engrossed in their thoughts and immersed
in their times and the environment in which
they had lived. During the years | have got
to know them to such an extent that, so to
say, | saw them alive in front of me.”
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Kpo3 eacuoHy u sekose, MunytvH MunaHkosuh, 1928. Mpso nsgare (BnacHuwTeo Yapyxerba MuaytuH Munankosuh)

Through the Universe and Ages, Milutin Milankovi¢, 1928. First edition (Property of the Milutin Milankovi¢ Association)

eneo je ga Hanuwe MUCTOPUjy Hayu-
HE MUCAM KPO3 NOPTPETE Haj3aHUM/bUBMUjUX
HOCMNaLa HayyYHor passoja y 06/4MKy npuya
Kojuma he WMPOKY YMTanaudky nybamky 3amnH-
TEPECOBATM U 33 LUMPEHE 3HAba O HayLu U
HEHUM TBOPLMMA.

Kao BpcTaH no3HaBasal, acTpoHoMMje
N Hebecke MexaHUMKe, CBOje Npuye 3anoyeo je
NCTOpUjom acTpoHomuje. Y nepmogy og 1925.
00 1928. roguHe Hactana je MunaHkosuhesa
Hajnenwa HayyHo-nonynapHa Kkura ,Kpos
BACMOHY 1 BeKoBe”, MMcaHa y 06nKy nucama
ynyheHunx Heno3HaToj npujatesbuLm.

Y npearosopy Kkbure ,,Kpo3 BAaCMOHY 1
BeKoBe” 3anucao je:

»,30 8peme nemre2 oomopa
1925. 200uHe, nposedeHo2 Ha ce-
MEePUHWKUM /AGHUHAMA, Y4YUHUO
cam npsu, oomsae Herpeodyzemu rio-
Kywaj 0a pa3sumaKk acmpoHOMUje,
HeHe 8esluKe sbyde U Huxosa om-
Kpuha npedcmasum y 8udy AU4YHUX
0ox(uBsbaja, onuUCaHUx y MUCMUMQ.
OueKkusao cam 0a he ce maksom ca-
padHoM 3HAHa U yobpasuroe no-
cmuhu 0a senuke meKosUHe Hayke
0aHy Odyxom »cusoma. To ce 0ozo-
ouso — unu mu ce bap Mako npu4u-
Huno. [ozahaju Koje cam ceojum ne-
poM onucusao nocmaoouwie 3a MeHe
cCmeapHuU 00X userbaju Koju Me U3
YCKe cpeduHe mMypHe cadawHuye
odsedowe y becKkoHa4YHOCM 8acuoHe
Uy cpemHuja epemMeHa rnpouwsocmul.
3amo cam, Kad mu je Moj pedo8HU Ha-
YYHUYKU pad mo 00380s60800, pa00
npubezasao 080M HOBOM 3AHUMAHY
Koje Me je oceexcuo nocse cysonap-
HUX MaMeMamu4Kux ucnumueara.”
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He wanted to write the history of sci-
entific thought portraits of the most interest-
ing leaders of scientific development in the
form of short stories, through which he would
make the wide reading public interested in
learning more about science and its creators.

Being an outstanding expert in as-
tronomy and celestial mechanics, he start-
ed his stories with the history of astronomy.
The most beautiful popular science book by
Milankovi¢, “Through Distant Worlds and
Times” was written in the period between
1925 and 1928. It was written in the form of
letters to an unknown friend.

In the preface to the book “Through
Distant Worlds and Times” he wrote:

“During my summer vaca-
tion in 1925, spent on the Semering
mountains, | made the first step,
never taken before, to present the
development of astronomy;, its great
scientists and their inventions in the
form of personal stories, described
in letters. | expected that such a
blend of knowledge and imagina-
tion could bring to life great achieve-
ments of science. And it happened,
or so it seemed to me. The events |
described on paper came to feel like
my real experience, and took me
away from my small community and
humdrum present to the infinite-
ness of space and to some happier
days in the past. That is why | always,
when my everyday work would per-
mit it, gladly undertook this new
pastime that refreshed me after my
dry mathematical research.”



OBO Haj3Ha4ajHuje n Hajno3HaTMje MunaHkoBMheBO Hay4YHO-Nony-
NapHO aeno, npeu Nyt o6jaB/beEHO Kao 3acebHO n3garbe MaTuue cpncke
1928. roanHe, Ao caga je 06jaB/beHO Y WECT U3gatba, He padvyHajyhu asa ns-
Aakba Ha HemadkoMm je3nky. Mocnegre nsaarbe ns 2002. roanHe 06jaB/bEHO
je y bubnumoteun ,,YMeTHOCT 1 casHarbe” beorpaackor ngasaya ,Jepeta”.

Kioura ,Kpo3 BacMoHy M BekoBe” noctana je CUMHOHMM 3a
MwunaHkosuMha, HEYMOPHOr MYTHMKA WM WUCTPaXKMBaya HEMO3HATUX CTa3a
Hawe nnaHete n CyHyesor cuctema. OBom Kiurom MunaHkosuh Hac je npo-
BEO KPO3 ApEBHE UMBUAM3ALNjE U YNTO3HAO Ca aHTUYKUM N PEHECAHCHUM
MUCMOLMMA, aln U ca CBOjUM caBpemeHuumMma, KeneHom 1 BereHepom,
Ca CBOjOM MaTeEMaTUYKOM TEOPUjOM KAMME N CBOjUM LIMKTYCUMA NefeHUX
noba. MunnaHkosuh Boau csoje umTtaoue Ha Meceu, Mapc, BeHepy vn apy-
re nnaHete y CyH4eBOM cuctemy. Y 0BOj KHbM3K KOja je goxmBena 6pojHa
usgara, MunaHkosuh Ha jegHoCTaBaH, CBMMa Pa3yM/bMB HAYMH onucyje
KOMMAMKOBaHe npobaeme Hebecke mexaHUKe.

MonynapHOCT M ycnex Krkbure Kog, YMtanadke nybamke oxpabpunm
cy MunaHkosuha aa npoay»Xum pag Ha UCTOPUjU U NONynapusaumju Ha-
yKke. MaKo je umao Hamepy Aa NPBO NULIE UCTOPMjy CBOra KMBOTa, 360r
nocebHMX ycnoBa Koju cy BNaganu y okynupaHom beorpagay, 3anodyeo je

This most significant and the most fa-
mous work of popular science by Milankovié
was first printed as a separate publication of
the publishing house “Matica srpska” in 1928,
and it has been published in six editions so far,
not counting its two editions in German. The
last edition from 2002 was published within the
“Arts and Knowledge” series of Belgrade pub-
lishing house “Dereta”.

The book “Through Distant Worlds
and Times” became a synonym for Milankovic¢
— a tireless traveller and explorer of unknown
paths of our planet and our Solar System. With
this book, Milankovi¢ took us to ancient civili-
zations and introduced us to some Ancient and
Renaissance thinkers, as well as some of his
contemporaries, such as Kdppen and Wegener,
presenting his own mathematical theory of cli-
mate and Ice Age cycles. Milankovi¢ takes his

readers to the Moon, Mars, Venus and some
other planets in the Solar System. In this book,
which has had numerous reprints, Milankovi¢
described the complicated problems of Celestial
Mechanics in a simple and easily understand-
able way.

The popularity and success of this
book among the reading public encouraged
Milankovi¢ to continue his work on the histo-
ry and popularisation of science. Although his
intention was to write a history of his life first,
due to extraordinary circumstances in occu-
pied Belgrade, he started work on writing of a
large volume entitled “Through the Realm of
Sciences”, with the intention to write biogra-
phies of the most famous scientists in the area
of exact sciences. He continued this work un-
der very difficult conditions, because work at
the University and in scientific institutions had

paj Ha nucaky obumHor aena , Kpo3s LapcTeo
HayKa”, ¢ Hamepom pAa Hanuwe 6uorpaduje
HajcnaBHUjUX Hay4YHMKa Yy 06NaCTU ersakTHUX
HayKa. Pag je HacTaBMo y Beoma TELLKUM YC-
NI0OBMMa, NOWTO je 6BMO NPEeKUHYT CBaKW pag,
Ha YHMBEP3UTETY M Y HAYYHUM WMHCTUTYyLMja-
ma. HapogHa 6ubnnoteka 6una je nopyue-
Ha y 6ombapgoBary, a boraty 6ubnuorte-
Ky MaTtematuykor cemuHapa YHuBeps3uTeTa
Hemum cy cnannau.

Kroury je nnMcao Ha HEMAUYKOM je3uKy,
jep je eneo aa weH caapxaj byge goctynaH
LUMPOKOM Kpyry 4ymtanaua. Pykonuc je mmao
550 cTtpaHa Bennkor ¢opmata, a Ha HEHO MK-
catbe yTpowwmo je 998 gaHa (CKopo Tpu roam-
He). MpeBeneHa je Ha CPMCKU je3nK y nepuo-
ay 1944-1946. rognHe. Nako ce pagm o Beoma
3HayajHOM geny, HMKag Huje objaB/beHa Kao
uenunHa.

Mop HacnoBom , Kpo3 uLapcTBo Hayka”
wramnaHa je 1950. roauHe ckpaheHa Bep-
3nja og 286 ctpaHa. lojeanHn Aenosu KkoM-
re o6jaB/bMBaHN CYy KAaO CamMOCTa/iHE UenuHe
n 10: ,Ucak HbytH u hbytHoBa MpuHUMNKja”
(1946), ,,OcHMBauM npupoaHUX Hayka” (1947),
LABageceT ABa BeKa xemunje” (1953).

HeymopHK cTBapanal, HacTas/ba pag U
o0b6jaBsbyje joll HEKONMKO AparoueHunx aena ms
Te obnactu: ,MuKka Anac, Beneuike o XuBoTy
BeNMKOr MaTemaTuyapa Muxauna MNetposuha”,
1946; ,Uctopnja acTpoHomcKe Hayke”, 1951;
,Hayka un TexHuka TOKOom BekoBa”, 1955;
,JEXHMKA Yy TOKY AaBHMX BeKoBa”, 1955. rognHe.

Mako je y cBOjUM Aennma onmcmBao pas-
MunTa BpemeHa, mecta gorahama, nojase u
JIMNMHOCTH, U3 HbUX NpoBejaBa MunaHkosuhesa
¥e/ba [a C/IMKOBMUTO M jaCHO MPUKAXKe KUBOTe
BE/IMKUX HAY4YHMKA, HajcnoxeHuje npobneme

stopped. The National Library was destroyed in bombardment and the rich
library of Mathematical seminar of the University was burnt by the Germans.

He wrote the book in German language, because he wanted its con-
tents to be available to wide reading public. The manuscript had 550 large
format pages and he spent 998 days (almost three years) writing it. Between
1944 and 1946, it was translated into Serbian. Although it is a very import-
ant work, it has never been published as a whole.

Under the title “Through the Empire of Sciences” a shortened ver-
sion, with just 286 pages, was published in 1950. Some parts of the book
were published as stand-alone works, and those were: Isaac Newton and
Newton’s Principles (1946), The Founders of Natural Sciences (1947), and
Twenty-two Centuries of Chemistry (1953).

Tireless creator continued his work and published a few more
precious works from that field: “Mika Alas, Notes on Life of the Great
Mathematician Mihajlo Petrovic¢”, 1946; “The History of Astronomic Science”,
1951; “Science and Technique during Centuries”, 1955; “Technique during
Ancient Centuries”, 1955.

Although in his works he described different times, places of events,
phenomena and persons, out of them pervade Milankovi¢’s wish to present
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HayKe, BpeMe y Kome ce oHe pahajy, Kao n UXOoBY NpUMeHy y obnactm
TexHuKe. N3BaHpeaHO no3HaBakbe rpahe o Kojoj je nucao omoryhuao my je
[a Ha KpaTaK U CIMKOBUT HaYMH NPUKAXKe HajCNOXKeHMje HayyHe npobaeme
KOje Cy peLluunam BPXyHCKM yMOBU. TaKaB HAaYMH NpMKa3mMBakba HaMLWAO je Ha
n3yseTaH npujem mehy HajlLMPOM YnTanavykom nybamkom.

Hajsehn 6poj cBOjux pagoBa MUCAo je Ha HEMa4YyKom, 3aTUM Cam
npeBoAMo Ha cpncku. MNocne npesBoaa jeAHOr TeKCTa, Aa 6u 6o curypaH y
HeroBy CMHTAKCMYKY M IEKCUYKY MCNPABHOCT, HAPOYNUTO Y jaCHOCT MUCAU U
YUCTOTY M3pPasa, 3aMOJINO je UCTAaKHYTOr NpeAcTaBHUKA beorpaacKkor cTuna,
MwunaHa KawaHuHa Aa cTporo, KPUTUYKN NMPOYUTA TEKCT cauntbeH y dop-
MW NUCama LWTOo MX je ,,cnao” ca CBOjUX MyTOBaka KpO3 MPOCTOP U BpeMe.
KrounKeBHUK je caBeCHO MLWIYMTAO0 NPEBOA U OCUM CUTHUX NPABOMNUCHUX rpe-
LIAKa HUje HaLao HUWTa WTo 61 Tpebano ncnpaBmTH, @ KAMOAW NOMNPABUTH.

Buo je nsHeHaheH ycnexom jeaHor matemaTtuyapa v ,,NpUpoAH-a-
Ka”, KOju TBpAEe HEMaYyKe CMHTAKCMYKe CK/I0NOBE MPEHOCU Y PEYHUYKM TOK
CPNCKoOTr je3nKa 1 beorpagckor ctuna. To my je 1 pekao. Ogao je npusHamwe
HEFOBOM NPEBOAMIAYKOM pe3yNTaTy, aJiv je UCTAaKao 1 Apyre Hay4yHUKOBe
BP/IMHE Koje ce He cpehy YecTo HM Kog nucala of 3aHaTa: Ha 3aauBsbyjyhn

vividly and clearly the lives of distinguished scientists, the most complex
problems of science, the time in which they had been born, as well as their
application in the area of technique. Extraordinary knowledge of the matter
he was writing about enabled him to show in a short and vivid way, the most
complex scientific problems which had been solved by the first-class minds.
Such a way of presenting was met with exceptional acceptance among the
widest reading public.

The majority of his works he wrote in German, and then translated
into Serbian. After translating one of his texts, so that he could be sure of its
syntactic and lexical correctness, particularly regarding its clarity of thought
and expression, he asked a renowned representative of the Belgrade liter-
ary style, Milan Kasanin, to read the text with a strict critical eye. The text
was written in the form of letters which he “was sending” from his travels
through space and time. Kasanin read the translation as thoroughly as a
writer could, and except trivial spelling errors, he found nothing correct.

Kasanin was surprised by the success of a mathematician and a
“naturalist” who translated hard German syntactic structures into flowing
Serbian sentences in “the Belgrade style”. And he told him so. He praised

beneluKke o XMBOTY BEANKOT maTemaTtnyapa Muxauna MNetposuha (BaacHuUwTBO ) ) i ) ) :
Yapyerba Muaytus Munarkosuh) the translation, but he also pointed out virtues of the scientist’s prose which

Notes on the life of the great mathematician Mihailo Petrovi¢ (Property of the could not always be found even in professional writers; Milankovi¢ com-
Association Milutin Milankovic)




HaYMH je C/I0XKMO MaTepujy ersakTHUX HayKa, U3N0XKEHY He CamMo TaKo
jeAHOCTaBHO Aa jy je NanyKkoj nybamumy y4MHUo 6JIMCKOM U CXBAT/bUBOM,
HEero je NPy ToOMe OCTBAaPMO BMCOKE Kb UKEBHE BPeaHOCTH.
Memoapcka npo3a ,YcnomeHe, A0WB/baju U ca3Hama” Hajo-
6umHuje je MunaHkosuheso ageno. ObyxsaTa Bpeme og 1879. rogmnHe
00 negecetux rogmnHa 20. BeKka, Noae/beHo y Tpu uenmHe: eTMkCcTso 1
mnanoct (1879-1909) —kopeHu nopoanyHU, poaHn asb, CpeaHOLLKO-
CKM aaHu y Ocujeky, cTyanparbe Ha bBeykoj TEXHULUKM M UHXKEeHepPCKa
npakca; nepuoa og 1909. ao 1944. rognHe — nNpodecopcKkM pas Ha

Kroura je encka cara, C MEKMM IMPCKUM
npesnBMMa, Koja NoYnke yBogOM — PoAoC/O-
BomMm MwunaHKkosuha og YapHojesuhesor goba
N MAycTpauujom XueoTa BojBohaHcKkux Cpba
y Xabcbypuikoj moHapxuju. Kpos xusotonuc
CBOjUX OMPEKTHUX NpefaKka, HUX0oBY CyabuHY,
pasrpaHaBakbe, CacyWwnBare, NCNpMYao je npu-
4y O CTAapOM, BApPOLLUKOM CBETY, HUXOBMM MO-
panHUM ogpenbama n obmyajuma KUB/bEHA.
Cnegn npunosepare 0 AeTurCcTBy Yy [asby,
CpeaHOLWKONCKMM AaHnma y Ocujeky, cTyamja-
Ma TEXHUKE U UHXKEHEPCKOj NpaKkecu y beuy, oo
nonacka 3a beorpag Ha nocnose yHMBep3uTeT-
cKor npodecopa.

Mpuyy 0 AETUHCTBY M TOMJIMHU NOPO-
AW4Hor, KyhHOr »MBOTa OAJ/IMKYje anconyTHa
MCKPEHOCT WM HarnaweHa BegpuHa. OceT/bmB
Kao npunosesay 3a nojeauMHocTn u duHece,
MnUCcao je o cTBapMma OHAKO KaKo uXx je ocehao,

beorpagckom yHusep3sutety, 30-roguwrba
Hay4YHMYKa AEeNaTHOCT U HEHU NN0A0BW; Bpe-
Me HaKoH 1944. roguHe — NOCNEepPaTHU XKu-
BOT y beorpagy v HacTaBak Hay4YHOr genama.
CKnagHUM, YpaBHOTEXEHUM KOMMO3ULMO-
HUM LeNMHaMa, XPOHONOLWKK AATUM, HACAu-
KaHa je uena jeaHa enoxa Kpo3 ranepujy AnKo-
Ba Koju cy obenexxkmnm MunaHkosuhes KMBOT.

Csoje ,YcnomeHe u poxuesbaje” nu-
cao je

TeMNepamMeHTHO, ca CybjeKTUBHMM YBUAOM Y
nojase. CBa CBaKoAHEBMLA MOPOANYHOI KU-
BOTa Ay6OKO ce npefiama y AOXUB/bajy AeYaKa
MwunytnHa. OgHOCK y nopoanum rae je pasy-
MeBakbe NOTNYHO a CNopa3syMeBakbe 401a3M ca
Mano peyn, buam cy TemesbHU 3a HEroB 34paB
AYyXOBHW pa3BuTak. CKOPO CBE KMBOTE OHMUX
Koju cy 60junn HeroBo AeTUHCTBO NPUKasyje
HeoABOojMBeE 04 NPUPOAHOT YHMBEP3YMA U OHO-
ra WTO ce AelaBa y Npupoaun: 3emsbe, BoOhta-
Ka, BWMHOrpaga, [lyHaBa, »XWBOTUHA. Putam
npupoae NPeHocu ce Ha JIMYHOCTU U 0BpHY-
To. TOM TeXHMKOM napanenMsama u jeguHCTBa
OCTBapYyje NOETCKM pUTam y NPo3un.
OTBOpEHOCT AevyaKoBMX BUAMKA MoOja-
YaBana ce €eBOJIYyUMjOM HEroBor AyXoBHOrT
KMBOTA, BPMK/BMBO HEroBaHOr y MOPOAULM,
passujaHoOr ogpacTarbem, obpasoBarbem, Ha-
YYHUYKUM pagoM. Bennkn 6poj nMyHocTu Koje

posed the story of exact sciences so clearly, making it familiar and
understandable to the layman public in an amazing way, producing a

work of high literary value.

His prose memoir “Reminiscences,

Experiences and

Knowledge” is Milankovi¢’s most extensive work. It covers the period
from 1879 tothe 1950s, divided into three parts: Childhood and Youth
(1879-1909), his family roots, native Dalj, and secondary-school
days in Osijek, studying at the Viennese Technical University and

engineering practice; the period from 1909
to 1944 — working as a professor at Belgrade
University, his 30-year-long research and its
fruits; and the time after 1944 — postwar life in
Belgrade and resumption of scientific work. By
harmonious, balanced compositional entities,
chronologically given, one whole epoch was
pictured, through the gallery of characters who
had marked Milankovi¢’s life.

His “Reminiscences and Experiences”
he wrote

The book is an epic saga, with soft lyr-
ical shades, which begins with an introduc-
tion — genealogy of Milankovié¢ family since
the Carnojevi¢’s time and illustration of life
of Vojvodina’s Serbs in Hapsburg monarchy.
Through a description of lives of his direct an-
cestors, and their destinies, he told the sto-
ry about the old, small-town world, its moral
codes and customs of living... Then came the
narration about his childhood in Dalj, second-
ary-school days in Osijek, studies and engineer-
ing practice in Vienna, all the way to his arrival
in Belgrade to work as a University professor.

The story about his childhood and the
warmth of the family and home life is told with
total sincerity and marked cheerfulness. As a
narrator sensitive to details and subtle points,
he wrote about things as he felt them, with a
vigour and subjective insight. Each day in the

routine of family life echoed deeply in the ex-
perience of boy Milutin. Relations in the family
where understanding was full, but communica-
tion carried out with few words, were funda-
mental for his healthy development. He depicts
the lives of almost everyone who coloured his
childhood as inseparable from the natural uni-
verse and what occurs in nature: the soil, or-
chards, vineyards, the Danube, animals. The
rhythm of nature is transferred to the charac-
ters and vice versa. He realizes a poetic rhythm
in his prose by means of this parallelism and
unity.

The boy’s mind was broadened as he
developed, cherished in his family, and later ed-
ucated and matured through science. The nu-
merous characters appearing in the writer’s lat-
er life were described in his autobiography with
fondness, as cheerful, kind, noble, and honest



ce npenavhy Kpo3 Aa/bu NULIYEB KMBOT U MCKYCTBO OMMCAHMU CYy, Yy ayTo-
buorpaduju, ca cumnaTtujama, Kao Beape ayle, 6naropogHu, NAEeMeHUTH,
yectTuTn. /bybas 1 pasymeBarbe NMLWIYEBO 33 HOBEKA MPOTKAHO je Kpo3 CTpa-
HULE OBe KhbUre.

AyTobuorpadujy 3aBpluiaBa nojallkereM pasfiora HeHor HacTaH-
Ka: BECTM O YHULUTEHY OYMHCKOr AomMa Yy [lasby TOKOM paTa, nponagama
M HECTaHKa CBera LITO Ce y NopoauLM TOKOM BULLE 04, ABa BeKa 4yBaso,
6onHa mucao ga Hehe octatv HU cehame. 3axBasbyjyhu ,YcnomeHama, Ao-
XuB/bajuMa n casHarbmma”, MunaHkosuhu ns lawa ,murahe u oasee y
MOjUM CRIUCUMA Ko KaHOUUe Koje ce He eacu”. YnTae 6oratv »MBOT Ha-

HAYHYHA U OPYTA NMPUSHAHA

BpxyHCcKM pesyntat MunaHkosuha ycnosunm cy Beamkun 6poj npum-
3Hakba, NPBEHCTBEHO M3 HAay4yHUX KpyroBa. MehyTum, eroso Bacnutare
Yy BULUEYNAHOj nopoauum ,04y3eno0” my je npaBo Ha ceBUYHOCT, NOTEHLUU-
pakbe IMYHUX 0COBMHA M XBaNOCMNEBA, Ma je 0 MHOTMM OBUM MPU3HakbKMMa
roBOPMO BEOMA PETKO M LUTYPO, HEKA HMje yonwTe CNOMEHYO, HX Y CBOM
MEMOaApPCKOoM aeny.

MNMocne camo 11 rognHa Hay4yHor paga, 7. mapta 1920. roanHe m3sa-
6paH je 3a gonumcHor YnaHa Cprcke Kpa/beBCKe akagemuje. Te roanHe, 3aB-
pLIMO je pag Ha MaTEMATUYKOj TEOPUjM TOMAOTHUX NOjaBa NPOY3POKOBAHUX
CyHuyeBMM 3payerbeM. To je buna npenomHa rogmHa 3a MunaHkosuhes Ha-

y4HUM pag. Pag je wramnaH Ha ¢paHLycKOM jesuKky noa Hasmsom Theorie
Hemep/bMBOj /bybaBM 3a BNACTUTE KOpPEHEe U Mathematique des Phenomenes Thermiques produits par la Radiation
oTalbuHy. Bupao je, UCK/bYYMBO, , OKpU/bE Solaire y Mapwu3y. Ucte rogmHe, nsabpaH je 3a YnaHa JyrocnaBeHcKe akage-
cBOra Hapoga” 3a Hay4YHO-UCTPAXKMBAYKM Pag, MWje 3HAHOCTU N ymjeTHOCTK y 3arpeby.

JTaTUHCKa ceHTeHUa:

YYHWKA, aKageMuKa, nucua, AOKYMEHT je U O

SCIENTIFIC AND OTHER
people. The writer’s love and understanding for man permeates the pages R ECO G N ITI 0 N S

of this book.
Milankovi¢ ends his memoirs with the explanation for why he

wrote the book: the news of destruction of his father’s home in Dalj during Milankovi¢’s first-class results gained a great number of

the war, the ruin and annihilation of everything that had been preserved

in the family for more than two centuries, the painful thought that not

even memories would remain. Thanks to “Reminiscences, Experiences and

Knowledge” the Milankovi¢ family from Dalj “will continue to smoulder

in my texts like a small icon lamp that never goes out”. The whole life of

Milutin Milankovi¢, a man, a writer and a scientist, is a testament on his
immeasurable love for his own roots and for his
homeland. He exclusively chose “the auspices of
his people” for scientific and research work. The
Latin sentence:

recognitions, primarily from scientific circles. However, his up-
bringing in a large family “deprived” him of his right to selfish-
ness, emphasizing his personal properties and boastfulness, so
he would talk about these numerous recognitions rarely and lit-
tle, and some of them he never mentioned, even in his memoirs.

After only 11 years of scientific work, on March 7th, 1920,
he was appointed a corresponding member of the Serbian Royal
Academy. In that year he finished his work on the Mathematical
Theory of Heat Phenomena Caused by Solar Radiation. That
was the turning point for Milankovié’s research. The work was
published in French under the title Theorie Mathematique des
Phenomenes Themiques produits par la Radiation Solaire in Paris.
In the same year he became a member of the Yugoslav Academy
of Sciences and Arts in Zagreb.
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v b ety v Bl A - d T ] S i — ! MeT rogMHa KacHWje u3abpaH je 3a pefoBHOr uYiaHa
. - : b . . Cpricke Kpas/beBCKe akagemuje. 3a To Bpeme yCrnocTasmo je npu-

caH oaHoc c KeneHom, BereHepom 1 l'yteHb6eprom. Y Toj capagtbum
NOTMNYHO Cce pa3BMO Kao Hay4yHa IMYHOCT, GOPMMPAO CBOj AOMEH
UCTPa*KMBAYKOr AenoBakba U CBOM CUJIUMHOM WHTENeKTyanHor
yMa ynycTuo ce y pellaBarbe npobnema negeHor goba.

MwunaHkosuh je y AKagemumju npoBeo YKynHo 38 roanHa
N CBOjUM 6ecrnpekopHUM PagoM Aa0 BUAAH AONPUHOC HEHOM
pa3Bojy. bupaH je 3a noTnpeaceaHUKa y Tpy maHaaTa.

3a novacHor YynaHa Matuuye cpncke y Hosom Cagy m3a-
6paH je 1927, a 3a unaHa AKagemuje NpuUpoaHUX Hayka y Xaney
1955. roguHe.

o 7 ¥ Five years later he was appointed a full member of the
IH- ':_,lll:l__-'. !llum: D":-;-!..-:-:.l':_r._:;- ﬁ_ 0 ; ; B o Serbian Royall Acac.iemy./. Durjng that time Milankovi¢ maintained
- y v b..__ _ _e 1 ) . a close relationship with Koppen, Wegener and Gutenberg. In
'I'-_F-'|i|r|'|l|_ LRI rl""!-'_—"'ﬂ that cooperation he completely developed as a scientist, defined
' S L i f . = i his domain of scientific activity and with the full power of his
- = intellect, he threw himself into solving the problem of ice ages.
Milankovi¢ spent 38 years in the Academy and he made a
significant contribution to its development through his impecca-
ble work. He was elected vice-president three times.
He was appointed an honorary member of Matica Srpska
in Novi Sad, in 1927, and a member of the Academy of Natural
Sciences in Halle, in 1955.

Onnnoma MunytmHa MunaHkosuha 3a noyacHor ynaHa Matuue Cpncke, Hosu Cag, 1927. (BnacHuwTeo CAHY)

Diploma of Milutin Milankovi¢ as an honorary member of Matica Srpska, Novi Sad, 1927. (Owned by SASA)
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3naTHa AOKTOPCKa Aunaoma YHusepautera y beuy MunytmHa Munankosuha, bey, 1954. (BnacHuwTeo CAHY)

Golden Doctoral Diploma of the University of Vienna of Milutin Milankovi¢, Vienna, 1954 (Owned by SASA)
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AKagemcku ceHaT TexHUYKe BUCOKe LKone
y beuy, 1954, rognHe, nosogom 50 rogmHa nporna-
werba MunaHkosuha 3a JOKTOPa TEXHUYKMX HAyKa,
OO4EeNNO0 My je 31aTHY AOKTOPCKY AMNIoMy 33 ycre-
WaH paj Ha pa3BUTKY TEXHUUYKUX HAayKa M noau3amy
yrneaa Lwkone.

Casert 3a Kyntypy HP Cpbuje, 23. aeuembpa
1957. roanHe, OOHEO je OONYKY Aa ce Yy uu/by Aa-
Bakba BMAHOTI NPU3HAkba 3a AocTUrHyha og 3Hayvaja y
06nacTn HayyHOT CTBapasallTBa M 32 Pa3BUTaK Halle
HayyHe mwucan, MunytuH MwunaHkosuh, notnpea-
ceaHuK CpncKe akagemuje HayKa, Harpagm HoB4a-
HOM Harpagom oz 500.000 guHapa 3a Ayroroguilbm
HAYYHO-UCTPAXKMBAYKM PaL M 3HAYajHe pesynTaTe.

Ha npegnor muHuUcTpa npoceBeTe, OO/MKO-
BaH je 1923. roanHe opaeHom Ceetor Case Tpeher
peaa, a 1938. roanHe opaeHOM JyrocnaBeHCKe Kpy-
He Tpeher peaa.

The Academic Senate of the Technical
University in Vienna, in 1954, on the occasion of the
50th anniversary of being awarded the title of Doctor
of Engineering, awarded Milankovi¢ a golden doctor-
al diploma for successful work on the development
of engineering and enhancing the reputation of the
school.

On December 23rd, 1957, the Council for
Culture of the National Republic of Serbia made a
decision that “with the aim of giving full recognition
for important achievements in the field of research
and for development of scientific theory” Milutin
Milankovi¢, vice-president of the Serbian Academy
of Sciences, would be given a monetary award of
500,000 dinars for life-long research work and signif-
icant results.

In 1923, at the suggestion of the Minister for
Education, he was awarded a Medal of St. Sava of
the 3rd Class, and in 1938 a Medal of the Yugoslav
Crown, also 3rd Class.
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YKa3 Kpasba AnekcaHgpa | o oanmkosary MunytuHa MunaHkosuha KpasbeBCckMM opaeHoM
Csetora Case Il pega, beorpag, 1923. (BnacHuwTeo CAHY)

Decree of King Alexander | on awarding Milutin Milankovi¢ with the Royal Order of Saint Sava Ill
Order, Belgrade 1923. (Owned by SASA)
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YKa3 Kpasba Metpa |l 0 ognnkosaky MunytmHa MunaHkosuha KpasbeBCKMM OpaeHOM
JyrocnoseHcke KpyHe Il peaa, beorpag, 1938. (BnacHuwTteo CAHY)

Decree of King Peter Il awarding Milutin Milankovi¢ with the Royal Order of the Yugoslav Crown
of the Third Order, Belgrade 1938. (Owned by SASA)




OBENNIEXKIA U
NMPU3HAMA

Mwunytud MwunaHkosuh,
BE/IMKAH CPMNCKe U CBETCKE Ha-
YKe, y cBeTy je ayro 6uo ocno-
paBaH, a y CBOjOj 3eM/bM U 3a-
b6opaB/beH. MehyTum, aaHac je
eBUAEHTHO aa je MunaHKosuh
n3y3eTHa BPEAHOCT Kojy je u3-
po4MO CPMNCKMU Hapog M Aa cha-
03 Yy BEe/IMKAHE CBETCKE Hayke
20. BeKa.

Hemyyuacrt, jegHOM Kpa-
Tepy Ha TaMHOj cTpaHn Meceua
[aTto je weroso mme. OBO je
3BaHWYHO YCBOjEHO Ha KOHrpe-
cy MehyHapoaHe acTpoHOMCKe
yHunje 1970. rogmnHe y bpajToHy
(EHrnecka). Wcta Ta opraHusa-
umja je y Cuanejy (Ayctpanwuja),
1973. roguHe, goHena OJNYyKy
Aa ce n Ha Mapcy jeaHom Kpate-
py 4a ume MunaHkosuh.

JepHo Hebecko Teno,
KOjer cy OTKPWJIN CPMCKKU acTpo-
HOMM, @ Hanasu ce y acTepo-
naHom nojacy, Hocu ume 1605
Milankovic.

Ha Konymbuja yHuBep-
3ntety, 1982. rognHe ogpKaH je
CBETCKU CMMMO3UjyM NoA Ha3un-
BoM ,MunnaHkosuh n knuma”, ay
benrnjun y JlyseH-na-Hesy 1988.
rogMHe opraHM30BaHa je U3N0XK-
6a noceeheHa MunaHkosuhy.

KpaTtep Ha Mapcy ca umeHom MunytuHa MunaHkosuha

A crater on Mars with the name of Milutin Milankovi¢

—

AWARDS AND
RECOGNITIONS

Milutin  Milankovi¢, an
outstanding figure of Serbian and
world science, was a man whose
theories were disputed abroad
and even forgotten in his own
country. However, today it is ev-
ident that Milankovi¢ was a sci-
entist of exceptional merit, born
to the Serbian nation, but ranking
among the great men of global
science of the 20th century.

In honor of Milankovic,
a crater on the dark side of the
Moon was given his name. This
decision was officially adopted at
the Congress of the International
Astronomical Union in Brighton
(England) in 1970. In 1973, in
Sidney (Australia), the same
organization decided to give
Milankovi¢’s name to a crater on
Mars too.

A celestial body in the as-
teroid belt, discovered by Serbian
astronomers, bears the name:
1605 Milankovié.

A world symposium
with the topic “Milankovi¢ and
Climate” was held at the Columbia
University in1982 and an exhi-
bition about Milankovi¢ and his
work was organized in Belgium,
in Louvain-la-Neuve, in 1988.
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KpaTtep Ha MeceLy ca umeHom MunytuHa MunaHkosuha

A crater on Moon with the name of Milutin Milankovié¢

EBponcko reodpunsnyko ApyTeo ycTa-
HOBWAO je megasby ,,MunytnH MunaHkosuh”,
1993. roauHe. OHa ce goaesbyje HaydyHMLMMa
33 U3y3eTHe 3acayre y npoyyaBakby Ayrone-
PUOAMYHMX MPOMEHA KAMME WU Yy Moaenwu-
pamy Knume. Og 2003. roanHe, oBy megasby
noaesbyje EBpONCKa yHUMja 3a reoHayke.

Y Cpbujn, y Kojoj je *knseo 1 cTBapao
50 rognHa 1 Kojy je TpajHO 3a4y*KMOo, HaCTy-
NMNO je HOBO BPeME U CxBaTake Aa je y nu-
Takby reHMjaNHN HAYYHUK, U YMHE Ce Hanopwu
33 Heros NOHOBHM NOBPATAK Yy KPUAO CBOra
Hapoaa.

MyT noBpaTKa KpUMaK Cy, KOpPaK No Ko-
pakK, MOWTOBAOLN HEroBor MKa U aena, anu
M Hay4YHe U 06pa30BHE NHCTUTYLUMjE, Yy NPBOM
peay Cpncka akagemuja HayKa U YyMEeTHOCTH
n YHusep3utet y beorpaay.

AKagemuja je, noBogoM jybunapHux
roguHa poherba (1979, 2004. 2009. n 2014.)
opraHu3oBana y beorpagy mehyHapogHe
HayyHe ckynose, a 2009. rogvHe u U3BaH-
peaHo ypaheHy nM3noxoy ,KaHoH MunyTuHa
MwunaHkosuha”, yume cy Ha BepomOCTOjaH
HaYMH NpPUKa3aHa HerosBa CTBapanayka Ao-
cTuriyha u ’MXoB Hay4yHM AOMNPUHOC, yCheLwl-
Ha MHXXeHepPCKa MPaKCa M KHbWMKEBHU pag,
LUTO je 3HAaTHO AoNpPUHEeNo adpupmaumju nKa
W aena BefvKaHa CprcKe M CBETCKe HaykKe.

Ha Pypapcko-reonowkom dakynte-
Ty YHuBep3uteta y beorpagy, 1999. roauHe
O p*KaH je npBu goMahmn cMMNO3njym noa, Ha-
3mBom ,,MunaHkosuh — jyye, gaHac, cytpa”.
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The European Geophysical Society in-
troduced its “Milutin Milankovitch Medal” in
1993. It is awarded to scientists for exception-
al merits in long-term climate changes study-
ing and modelling. Since 2003, this medal has
been awarded by the European Geosciences
Union.

In Serbia, too, where he lived and
worked for more than 50 years, and where
he made lasting contribution to science, a
new era has dawned with the realization that
he was a genius. In the last few years, many
efforts were made to restore his name and
work to their proper place under the wing of
his nation.

The trail of this return was blazed,
step by step, by the admirers of Milankovic¢
and his work, and also by some scientific and
educational institutions, first and foremost
by the Serbian Academy of Sciences and Arts
and Belgrade University.

On the occasions of important anni-
versaries of his birth (1979, 2004, 2009 and
2014) international scientific symposiums
dedicated to the life and work of Milutin
Milankovi¢ were held in Belgrade, organized
by the Serbian Academy of Sciences and Arts,
and in 2009 an exceptional exhibition “The
Canon of Milutin Milankovi¢” was held in
Belgrade, presenting his achievements and
his scientific contribution, as well as his suc-
cessful engineering practice and his literary
work, which considerably contributed to the
affirmation of Milankovi¢ and the work of
this great Serbian man and globally relevant
scientist.

In 1999, first Serbian symposium with
the topic “Milankovi¢ — past, present and fu-
ture” was held at the Faculty of Mining and
Geology of the University of Belgrade.



MopoaunyHa Kyha Munankosuha y [lasby peHoBUpa-
Haje2007.roanHe, 3ajeAHMUYKOM akMjom Bnaga Penybnunke
Cpbuje n Penybnmke XpBaTcKke, a HaMer-eHa je OTBapakby
HayyHor u KyntypHor uentpa ,MunytmH MwunaHkosuh”.
CpncKa akagemuja Hayka U ymeTHoctu, Cpncko KynTypHO
apywTso ,Mpocseta” n OnwtuHa Epayt cy 2008. roauHe, y
poaHoj Kyhn MunaHkosuha opraHusoBanu mehyHapoaHu
cumnosujym ,Ctapanawtso MunytmHa MunaHkosuha”.

3aBog 3a yubeHuKe M HactaBHa cpeactsa Cpbuje
wrtamnao je 1998. roaunHe ,M3abpaHa gena MwunytuHa
MwunaHkosuha” y cegam Kroura. Mehy brma no npsu nyT
Hanasmo ce ,KaHOH ocyHYaBama 3em/be U Herosa npmme-
Ha Ha npobnem negeHor Ao06a”, Ha CPNCKOM je3UKY.

NMosoagom obenerkaBama 120 rogmHa
MeTteoponolKke oncepsatopuje y beorpagy, 2007. rogm-
He, OCHOBAH je HauuoHanHuM LeHTap 3a KAMMaTCKe npome-
He y cactaBy Penybaunuykor xvuapomeTeoponoLWwKor 3aBoaa
Cpbuje. LUeHTpy je gato ume MunytnHa MunaHkosuha.

The family house of Milutin Milankovi¢ in Dalj was
renovated in 2007 in a joint action of the Government of
Serbia and the Government of Croatia, and it was intend-
ed to house the International Scientific and Cultural Centre
“Milutin Milankovi¢”. In 2008, The Serbian Academy of
Science and Arts, Serbian “Education” Cultural Society and
the Municipality of Erdut organized an international sympo-
sium ,,The Work of Milutin Milankovi¢” in Milankovié’s ren-
ovated family house.

The Institute for Textbooks and Teaching Aids of
Serbia [Zavod za udZbenike i nastavna sredstva] published
“The Selected Works of Milutin Milankovi¢” in seven vol-
umes in 1998, and for the first time “The Canon of Insolation
of the Earth and the Problem of Ice Ages” in Serbian lan-
guage was included in this collection.

On the occasion of the celebration of 120th anni-
versary of the Meteorological Observatory in Belgrade, the
National Center for Climate Changes of Serbia was estab-
lished within the Republic Hydrometeorological Service of
Serbia. The Center bears the name of Milutin Milankovic.

PogHa kyha MunytnHa MunaHkosuha y dasy (BnacHuwTtBO
Yopyxerwa MunytnH Munankosuh)

Birthplace of Milutin Milankovi¢ in Dalj (Owned by the
Association Milutin Milankovi¢)

lognHe 2007. ocHoBaHO je Yapy-
*emwe ,MunytuH Munaxvkosuh” pagu npo-
MOBMCakba HAy4yHOr CTBapanawTBa, neaa-
FOLIKOT, KHUXEBHOr M MHXXehepcKor ae-
/I0Bakba Be/IMKAHA CPICKe U CBETCKE HayKe.

MNosoagom obenexasara 130 roam-
Ha opf, pohera MunytmHa MwunaHkoBuha
Bnapa Penbnnke Cpbuje npornacmna
je 2009. roguHy TlogmHom MwunyTuHa
MwunaHkosuha.

Bulwe nHCTUTYLM]a, WKONA, yanua mn
bynesapa y Cpbuju n Penybnmumn Cpnckoj
Hoce ume MunytnHa Munankosuha.

CBe wWTO je HabpojaHO HWje Ko-
HayHO. MunaHkosuh 3acnyxyje 1 Buwe,
anu he Bpeme Koje gonasu, Hapactajyha
CBECT U HOBe reHepauumje To ga ucnpase,
yemy he, Hagamo ce, JonpuHETM U OBa
nybankaumja.

“Milutin  Milankovi¢” Association
was founded in 2007 for the purpose of
promoting scientific contribution, educa-
tional, literary and engineering achieve-
ments of Milutin Milankovié, a great figure
of Serbian and science. On the occasion of
the 130th anniversary of the birth of Milutin
Milankovi¢, the Government of Serbia pro-
claimed the year 2009 as the Year of Milutin
Milankovic.

Several institutions, schools, streets
and boulevards in Serbia and The Republika
Srpska bear the name of Milutin Milankovié.

The above mentioned list is not a fi-
nal one. Milankovi¢ deserves more, and in
the time to come growing awareness of the
new generations will rectify this. We hope
that this publication will contribute to that
purpose.



180

NYTHUK MEBY 3BESAAMA

Papgehu peueHnjama y Hayuu, MunaHkosuh
Huje obpahao npeTepaHy NaxHy Ha CBET OKO cebe. Y
CBOM npegasakby O ,MCTparkmBakby XpoHoNorunje ne-
AeHux noba”, ogprkaHom jyHa 1955. roanHe y beuy,
Ha No31B NpeaceaHNKA AyCTPUjCKe akaaeMuje HayKa
n PekTopa YHuBep3uTeTa y beuy, nctnye Kako oby-

»a umam KosuKo-mosnu-
KO HAy4YHU4YKUX criocobHocmu
MoKa3asa0mMuje mowmocam, ba-
gehu ce HAYyKOM U cmeKao 2aac
y cmpaHome ceemy. pexcuseo
cam yemupu OeuyeHuje Kao npo-
¢ghecop YHusepzumema, a mpu
OeueHuje kKao 4YnaH CpricKe aKa-
demuje HayKa. useo cam y ya-
pEeBUHU, Kpasbe8UHU, U Y peny-
6auyu, Kao obse3HUK y bpaky,
y 80jcuu, Uy OpHABHOj CAYH(-
6u. Lleo moj ¥cusom npowao je
Kpaj sesnuKe peke. Y maadocmu,
jympom cam enedao [JlyHas
KaKo omkuda Komade oyese
3emsmwe. CmyodeHmcke OaHe y
beuy nposeo cam Kpaj Heeaq.
Ca KanemaH MuwuHo2 30ara
beozpadckoz yHusep3umema
yecmo cam 2a1e0ao Ha [yHas y
nponehe u y jeceH. Y u3eHaH-
cmay, y llewmu, Hume cam ce
mewuo. Eso me nod cmapocm
onem Kpaj [lyHasa... Moxcoa he
Hewmo u3a meHe U ocmamu.”

3eT pellaBakbem CBOr
KOCMMYKOr npobnema,
MOBYYEH Y Xpam Hayke,
»HUje HU ocemuo senu-
Ke ceemcke Ooeahaje”,
ABa CBETCKa M ABa b6an-
KaHCKa paTa, Koju npo-
Xyjawe nopea rera.
OBa wn paHuja
3emMasbCKa 36umBatba
OOMB/bABAO je Kao
MYTHUK KPO3 BaCWMOHY,
nytyjyhm y mucamma
KpO3 Bpeme 1 npocTop.
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A TRAVELLER AMONG THE STARS

Working in the field of science for decades,
Milankovi¢ did not pay much attention to the world
around him. In his lecture on “The Research on
Chronology of the Ice Ages”, given in Vienna in June
1955 upon the invitation from the President of the
Austrian Academy of Science and the Dean of the

University in Vienna, he
pointed out how he, pre-
occupied with the solving
of his cosmic problem and
withdrawn into his “tem-
ple” of science, “did not
really feel the great world
events”, two World Wars
and two Balkans” Wars
that had swept by.

Milankovi¢ viewed
all this, like some for-
mer serious events in
the world, as a traveller
through the distant worlds
and times.

“That | have some quanti-
ty of scientific abilities showed
me the fact that, having been
engaged in science, | became
famous in foreign world. |
have survived four decades as
a professor of the University,
and three decades as a mem-
ber of the Serbian Academy of
Science. | have lived in an em-
pire, in a kingdom and in a re-
public, as an obligor in matrimo-
ny, army and in the government
employment. My whole life was
spent along the great River. In
my youth, | would watch the
Danube in the morning, how it
cuts off pieces of my father’s
land. | spent my student days in
Vienna on its banks. From the
building “Kapetan Misino zdan-
je” of the Belgrade University, |
would often watch the Danube
in spring and in autumn. It con-
soled me in my exile in Pest.
And now in my old age | am
again here along the Danube...
Maybe something will remain
after me.”




MunyTuH Munarnkosuh (1879-1958)
Milutin Milankovi¢ (1879-1958)

buo je 3ap0BO/bAH U NCNykeH
NOHOCOM LUTO Cy pe3ynTaTu HeroBux
AYrnX rognHa paga caga 6unum nosHatm
Y CBETY Ka0 KPYMHO Hay4YHO OCTBapem-e.

f[ocnogap TajHM OCyHYaBakba
3em/be, NYTHUK KPO3 BaCUOHY U BEKO-
Be, MuaytnH Munankosuh, ympo je y
0CamMAeceToj roamMHu XueoTa, 12. pe-
uembpa 1958. roanHe, y cBoM Aomy
y beorpagy. CaxpareH je Ha Hosom
rpobsby, a 1966. roguMHe nocmpT-
HW OCTaLW MNPEeHeTM Cy Yy MOPOANYHY
rpobHuuy y [asb, No HEroBoj AaBHa-
WHOj Xe/bW, HA MHMLWNjATUBY cecTpe
6/1n3HaKkMbe MuneHe. BpaTtno ce Ha
obany [lyHaBa — ,pajcke peke PucoH”.
Bancrasm ym npecenno ce mehy 3Bes-
4€, Aa BEYHO MyTyje KPpO3 BAaCUOHY U
BeKose.

He was pleased and filled with
proud that the results of his long time
work have now become well known
in the world as an important scientific
achievement.

The Master of the myster-
ies of the Earth’s insolation, a travel-
ler through distant worlds and times,
Milutin Milankovi¢ died in his eighty
year, on December 12th, 1958, in
Belgrade. He was buried at Belgrade
New Cemetary, and in 1966 his remains
were moved to the family plot in Dalj,
according to his long-time wish, and
upon the initiative of his twin sister
Milena. He returned to the banks of the
river Danube — “Eden’s river Pishon.” A
brilliant mind joined the stars in eternal
travel through distant worlds and times.



MWNAHKOBWUR U TECJIA

Mako cy XKuBenu y UCTOM MUCTOpUjcKOM pa3pobsby, pagunu
M cTBapanu y 0b61acTu ersakTHUX Hayka, HUCY MManu NpUAnKy Aa ce
NNYHO cycpeTHy. MehyTtum, To HMje Buna npenpeka ga ce nsmehy Hux
yCNoCTaBM y3ajaMHO MOLWTOBake, Koje je HapouMTO UcKa3mBao maahu
MwunaHkosuh.
MpBa ca3Haka o Tecan MunaHkosuh je pobuo 1893. roaunHe,
Kao TPMHaecToroAuLLHak, U3 3arpebaykor gHeBHor ancta ,,Cpbobpan”,
Yy KoMe je 6una onucaHa TecnnHa noceta beorpaay.
,Kao mo npouyumax u
pasymeoox omnpusauke o Yyemy
ce padu, noyex 8a Mawmam o
mome Kako 6u mo 0usHo 6uso
0a nocmaHem UHMCeHep unau
MPOHAA3ayY Kao Yuka AHOpeja
unu Hukona Tecna.”
OpTanaje MunaHkosuh
KOPWUCTMO CBaKy NPUIMKY Aa ce
AeTas/bHuje ynosHa ¢ TeciMHum
Aennma N ngejama, HUXOBOj
nonynapvsaumjy M Npomo-
BUCakby. 3HATaH je Heros Ao-
NPUHOC 1 Yy GYHAATOPCKUM U
WHCTUTYLUMOHA/IHUM aKTUBHO-
CTMMa y Be3u ¢ Tecniom.
Mosogom 75. poheh-
AaHa, 16 jyHa 1931. roauHe,
MwunaHkosuh je Tecam ynytmo
Tenerpam — YecTUTKY:

MwunaHkosuMh BMLE HUje MaAo NPUAKKY, HU NoTpeby, aa ce Tecamn obpaha y
JINYHO MMme. BUo je yK/byyYeH y aKTMBHOCTM 3a ocHMBame [dpywTsa ,Hukona Tecna”,
rAe je Kao Y/aH ynpase HaCTaBMO aKTUBHOCT Ha OCHMBaky MHCTUTYTa ,,HUKona Tecna”.

Mosogom 80. roanwmnue TecnmHor poherba, Koje je opraHn3oBaio ApyLwTseo,
Mwunankouh je, Kao n3acnaHuKk Cprke Kpa/beBCKe akaaemuje, oaprao 28. maja 1936.
roAnHe roBop Ha CBEYAHOj akaAemMuju npes BeIMKMM CKynom gomahumx yuecHuKa n 64
Jenerata CTPaHMUX HAyYHUX MHCTUTYUMja U3 14 3emasba:

MILANKOVIC AND TESLA

Although they were contemporaries, and worked and in the same
field of exact sciences, they never had the opportunity to meet in person.
However, it was not an obstacle for them to have mutual respect, which was
particularly expressed by the younger Milankovic.

His first knowledge about Tesla Milankovié got in 1893, at the age of
thirteen, from the Zagreb daily newspaper “Srbobran”, where Tesla’s visit to
Belgrade was described.

“When | had read it and understood what it was about, | started to
dream how wonderful it would be if | could become an engineer or an in-
ventor like Uncle Andreja
Radovanovi¢ or Nikola
Tesla.”

Since then
Milankovi¢ used every op-
portunity to learn more
about Tesla’s work and
ideas, their popularisation
and promotion. His contri-
bution to the funding and
institutional activities in
connection with Tesla was
substantial.

On his 75th birth-
day, on June 16th, 1931,

Milankovic¢ sent a telegram
— greeting card to Tesla:

Milankovi¢ had neither the opportunity, nor the necessity to turn to
Tesla in his personal name. He was active in foundation of the Society of Nikola
Tesla, where he, as a member of the management, continued his activity on the
foundation of the Institute Nikola Tesla.

On the 80th anniversary of Tesla’s birth, which was organized by the
Society, Milankovi¢, as a deputy of the Serbian Royal Academy, on 28. May 1936,
made a speech on the solemn academy before the assembly of domestic par-
ticipants and 64 delegates of foreign scientific institutions from 14 countries:



,yHux nedecem 8exkosa mpebaso
je 4oseKky 0a, yno3HaBWU 3aKOHE Mpupooe,
c8ojoM OQHAWHOM MEXHUKOM 3020Crnooa-
pu KOMHOM, MopeM U 8a30yxom u 0a Mpowu-
pu ceoj noened y dybuHe sacuoHe. cmopuja
MPUPOOHUX HAYKA U mexHUKe, ceemsaa cmpa-
Ha ucmopuje YoseuyaHcmaa, y4yu Hac 0a je maj
0CBAjaYKU pad 4Y0B8eKO8 HAMPeoos8dao MeWwKo,
KOpaK no Kopak. OHa Ham rnokasyje 0a je o0 3
500-me 200uHe npe Xpucma na 0o Hawux 0aHa
ocmeapeHo oKo 15 000 npoHa1a3aKa Koju YuHe
PU3HUUY HAQWUX 3HAHA 0 NPUPOOHUM cuaama,
U KOjuma je cmeopeHa Hawa 0aHAWHA MexHU-
Ka. CBAKUM MAKBUM MPOHAAACKOM KPEeHYo ce
rno jedaH Kopak yHanpeo... ¥ moj yapckoj pus-
HUYU ernoxasHux npoHAAa3aKa /by0CcKoa 2eHuja
b6aucmajy Kao anem-kameHo8U 084 MPOHQA-
nacka Hukone Tecne, NpoHANAG3aK npeHowera
eHepauje Moauga3HOM cmpyjom U npoHana-
30K eneKmMpuUYHUX CMpyja 8UCOKO2 HAMOHA U
gucoke ppekseHyuje. [peum nNpoHanAcKom je
domax npeHowerba eHepauje eneKmpu4yHom
cmpyjom ycmocmpy4veH, Opy2um rMpoHAsAAaCKOM
rnornemu cy HaroH U ¢hpexkseHyuje enekmpuyHe
Hau3meHu4e cmpyje 00 cmomuHe jeQUHUYA Ha
MU/IUOHEe, OMKpugeHe Ccy HeovYeKusaHe ocobu-
He maKeux cmpyja u uckopuwheHe y menezpa-
Guju 6e3 wuuya, paduo-mexHuyu u meouyuHu.
Ta 0ea npoHanacka Hukone Tecne Hucy bunu
Kopayu Harnpemka, Hez2o Kpusaamu 1emosu He-
208u. Y oHu cy, oHo2a Yaca Kada cy objasweHu
CMpy4yHOM c8emy, KA0 MakKeu OueHeHU U Mo-
30passveHuU. Tum c8ojuM npoHaaacyuma, eno-
Xa 'y pa3sumeky mexHuke, Tecna je y3nemeo 8u-
COKO U3Ha0 Hauwe cpeduHe. Anu Kada ce norneo
Ha 8pxyHay ceoje caase, KAOA je npeo Kpasbes-
CKUM eHzaneckum MHcmumymom y JIOHOOHY
00pxcao ceoje npedasare U OHOA U3BPUUO
ceoje ceH3ayuoHasnHe onume Ha OHOM UCMOM
cmosny Ha Kojem je Hekad ®apadej eKcriepu-

meHmucao, Hukona Tecna je dosiemeo u y ceoje
CmMapo CcoKos080 2He300 0a yenusa 2pob ceoe
ouya MunymuHa, npasocaasHo2 ceewmeHuKa
U HayuoHasnHoz bopuya, 0a 3a2pau c8ojy MajKy
Koja 2a je 6una 3a0ojuna CPRACKUM M/EKOM,
0a noseybu OecHUyy Hawez 8enuKoe necHUKa
3maja, Koju 2a je Ha0axHyo Oyxom c80jum, U 0a
o80e, y npecmoHuyu npedpamde Cpbuje, obja-
8u yesom ceemy ceojy npunadHocm Cprcmeay
U €80j MOHOC WMO je u3 Heaa U3HUKao. U yesno
Cpnicmeo, 00 KpwHe JluKke, TecnuHe Koseske,
na 0o TUMOKa, KAuyaso je mada o0ywesrbeHo
C80OM 8€es1UKOM CUHY...

lpocnasmajyhu 0aHac ocamoecemo-
2o0uwruyy Hukone Tecne, Mu He MUCAUMO
HUMuU nokywasamo 0a mume ysehamo mezo-
8y HeOOCMUMCHY CAa8Yy, He20 Heaumo camo 0a
dademo u3pasza Hawem foHOCY Wmo je u3 oge
Hawe cpeduHe U3HUKAO je0aH 2eHuje, 4yuje he
ume, u be3 Hawe nomohu, ocmamu 30HOBEK
3abenexceHo ceemsauM CA08UMA Yy uUcCmopuju
HayKe u mexHuke...”

Ha 7TOj akagemujn, oapXKaHoj Yy
cann  KonapyeBor yHuBep3uTeTa, borgaH
Faspunosuh, pektop YHMBep3uTeTa y beorpaay,
npornacmo je ocHusarwe WUHctuTyTa ,HMKONa
Tecna”. MunaHkosuh je 14. jyHa 1936. roanHe
NOCTaB/beH 3a pefoBHOr YnaHa UHCTUTyTa.

Y ume net akagemuka, 15. janyapa 1937.
rogMHe, Hanucao je npeanor 3a nsbop Tecne 3a
npasor 4aaHa Cpncke KpasbeBCKe akagemwuje.
loBopuo je M Ha npocnasm 90-roguwrbuLe m
100-roanwrsmue pohera Tecne. 3a bokwaHoBy
Kroury o Tecnm Hanmcao je peueHsujy.

“Having been introduced to the laws of
nature, a man needed full fifty years to master
the land, the sea and the air and to widen his
views into the depths of cosmos by his today’s
technique. The history of natural sciences and
technology, the bright side of history, teaches
us that this was a hard conquest for mankind,
step by step. It shows us that since 3500 B.C.
up to the present, some 15,000 inventions have
been realized which make up the treasury of
our knowledge about natural forces, and by
means of which today’s technology has been
made possible. With each invention we made
one step forward... In that royal treasury of
breakthrough inventions of human genius, two
inventions of Nikola Tesla shine like diamonds,
the invention of energy transmission by multi-
phase current and the invention of high-voltage
and high-frequency electric power. The first
invention has multiplied the scope of energy
transmission by electric current by a hundred,
the second invention increased voltage and fre-
qguency of electrical alternating current from
hundred units to millions and through this, un-
expected characteristics of those currents have
been discovered and used in wireless telegra-
phy, radio-technology and medicine. These two
inventions of Nikola Tesla were not the tiny
steps of progress but winged leaps. And they
were, at the moment of being announced to
the professional world, appreciated and wel-
comed as such. With these inventions of his,
breakthroughs in the development of technol-
ogy, Tesla rose high above his environment.
But when he had achieved the pinnacle of his
glory, when he had delivered his lecture before
the Royal English Institute in London and then
carried out his sensational experiments on the
same table where Faraday had experimented
once, Nikola Tesla also flew to his old falcon

nest to kiss the grave of his father Milutin, an
Orthodox priest and a national hero, to hug his
mother who had fed him her Serbian milk, to
kiss the right hand of our great poet Zmaj, who
had inspired him, and come here, to the capi-
tal of pre-war Serbia, to announce to the whole
world he belonged to the Serbian nation and
his pride that he had been born Serbian. And
the whole Serbian nation, from the rocky soil of
Lika, Tesla’s cradle, to the Timok river, praised
joyfully their great son...

Celebrating the 80th anniversary of the
birth of Nikola Tesla, we neither think nor try to
increase his great fame, but we only wish to give
expression to our pride that such a genius could
spring in our midst, whose name, even without
our help, will go down in bright letters in the
history of science and technology forever...”

At that ceremony held in the hall of
Kolarac University, Bogdan Gavrilovi¢, the rec-
tor of the University of Belgrade, announced
the foundation of the Nikola Tesla Institute. On
June 14th, 1936, Milankovi¢ was appointed a
full member of the Institute.

On January 15th, 1937, on behalf of five
academicians, he wrote a suggestion for ap-
pointing Tesla a regular member of the Serbian
Royal Academy. He also made speeches at the
celebrations of 90th and 100th anniversary of
Tesla’s birth. Milankovi¢ also wrote the review
for BokSan’s book about Tesla.
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