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[IPEATOBOP

HO2U 8€pOBAMHO 3AMUW/BAJY HAYMHU-
Ke kao seyde Koju 3a nucahum cmo-
JA0M uau y saabopamopujama pade
daH u HOh HaQ MOHOMOHUM NOC/A08UMA, NPO-
nywmajyhu ,,0n0 wmo xcusom npyxca” y 3a-
6asHujem u seceaujem eudy. 3a roUx Hugom-
Ha npuva Muaymuna Muaanxosuha, npeaeno
NpUKA3aHa HA CMPaHUYama ucnped yumaoua,
he 6umu 3Hamuo dpykuuja He2o wmo o4ekxyjy!

, Hayunuyu cy kao ucmpaxcusauu” je
HAcA08 jedHe 00 Kpamkux AUMHUX ucmopuja
HanucaHux o0 cmpaHe gehez 6poja HAYMHUKQ,
06jas/beHUX y 36Upyu makKeux npuao2a Kojy je
HedasHo o06jasuo yznedHu MehyHapooHu yeH-
map 6au3y Tpcma. Munaukosuheea npuua
caspweHo uaycmpyje my mepory. IloHoeo u
NOHOB0 OH 6U ce ynywmao y nodyxeame 1uju
ycnewad 3aspuiemak Huje 6uo Ha 8uduky, na
HU 3a2apaHmMosaH. A/Au Munu4Ho, He208 u3-
6op meme u ycpedcpeheHocm HA mpadxceHu
YUsb, U HE208€ CNOCOGHOCMU KAKO y NOMPEBGHO]
Mmamemamuyu mako u y docemsugocmu y
ckaanarey desnosa 3azoHemke npeod UM, ¢y
2a dosoduau do pewersa 3Ha4ajHo2 npobaema
Kojum 6u odayuuo da ce 6asu.

Hajdysce osakeo Munankosuheso nymo-
8are ce Moxce nopedumu ca nymoearbumMa uc-
mpasxcusauad npasoe ceema oko Hac, Koayméa,
Backa da I'ame, Mazenana, AmyHdcena. To je 6uo
nodyxeam da ycmaHosu wma ce doz2aha ca cyH-
YesuUM 3paverbeM HaAKOH Wmo oHo yhe y ammoc-
epy 3emspe, U KaKo ce mo Mera MoKOM cmomu-
HA MUNEHUJYMA Y 3d8UCHOCU 00 NPOMEHA eneme-
Hama 3emsbuHe nymarse oko CyHya. H 3amum,
Kako 6u cee mo mM02410 da 06jacHu y3acmonHocm
nedeHux doba kako cy ce oHa dozahana mokom
nocaedrux noaAa MuuOHA 200UHA 3eM/bUHE
ucmopuje. To je 6uno nymosarbe 00 20mo8o
mpudecem 200uHa ¢asaadasara npenpeka Ka
nocmag/AeHoOM Yusey — NpeKUdaHOM NO8PeMeHo
dozahajuma ean Musarkoguhesoz ymuyaja, unu
onem ycnymHum u3Aemuma ka opyaum epecdHuM
nodyxeamumd.

Aau npu nymosarbuma Kpo3 Heucmpa-
JeHe npedesie, Kao u y demeKkmusckuMm npu-
yama, dozabajy ce usHenabherba. H3HeHaberba

L
S
i

FOREWORD

Probably many peop
as sitting in a study or labora
hours on end working on
missing out on brighter sides o
the life story of Milutin Mila
Jully put together and masterfully pr
pages in front of you, carzfams more
surprise.

. Scientists are like explo
title of one contribution to a &
personal essays written by a
tists invited to do so for a boc
cently by an international cent
The Milankovié story more than .
trates this point. Over and over
bark on a journey for which a s
come was not in sight, and not guar
typically, his choice of topic, his
objective sought, and his abilitie
mathematics but also in seeing hov
of the puzzle in front of him fit to; get
take him to the solution of the i
lem addressed. .

Milankovi¢'s longest journey is
parable to real world journeys of Co
Vasco da Gama, Magellan, Amundsen:
to figure out what happens with solar
as it enters the Earth’s atmosphere,
this changes over hundreds of mi
Earth's motion in the solar syst

the sequence of ice ages rec:
half a mzllzon years of the Earth’s hzstory

the objective at hand - interrupted &
events beyond Milankovié¢'s coi
to other worthwhile destinations.

But in journeys into
ries, just as in detective stori
surprises. Unpleasant surprises
for the Milankovié theory of ice
ages started appearing during
the sixties of the last centur)
Geological evidence began to &

L]
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ankosuheay meopujy no-
abajy mokom wesdecemux
2Ka, Y HeCyaAacuyu 2e0n0u-
uMa nedeHux 006a Kako
a yCMaHos/beHa no cedu-
epaca. To cy 6uaa spemena
doba ca uMeHUMa Koja cy y4u-
y wkonama! Anu cne-
0 usHeHabherbe: yemupu se-
a cy dama ma uMeHa Hucy ce
AHnanusa cedumerama ca
oM cedamdecemux 200uHa
{0 je Mehymum nokasasa da 3a-
oeuhesu mexanusmu” odpehyjy
eHe Jie0eHux 006a, Kako ux je 3emma
/bA6a1a MOKOM Nnocaedrux noaa Mu-
200una,
Munankosuh Jje mehymum ypaduo 3a Ha-
\BUUle HE20 0a YCMAHOBU Me 8AXCHE 3aKO-
U, R'o nuoHup kopuuwthersa gyH-
(OHa (pusuKe u Mamemamuke y
ce 06jacHu Kauma u npomete
08HU Memod Koju ce kopucmu
opuma da ce pazyme 2106a1-
je ce dozaha, u Koje ako He
36ujeHo npemu da npomeHu
Kako 2a Mu daHac 3HaMo.
no MUW/BEHY, monau U uc-
2HO 3a6a6HU mekcmosu Koje HaM je
Buli ocmaeuo y ceojum ycnomeHa-
HMUYHUM NUCMUMA UMA2UHAPHOJ
uyu y Krbusu ,,Kpos eacuony u ee-
08HE @ U NOHOB0 POMAHMUMHE
Ye 0 K/byYHUM spyduma ,, yap-
Yy HUwma Maree 61ucmasu 00
eHMa/AHUX donpuHoca Hayyu.
da he ce yumaoyu ynymu-
Iy u dasbe 00 ampakmueHux
aMa, Koje cy moauko yMeuHo
| Januya Cnacoeaq, Bypo Padurosuh,
28uh, u Caasko Makcumoguh.
e Hehe ce nokajamu!

Pedop Mecunzep
N WMWY

discovered in conflict with his theory as it was
believed to explain a record of ice ages presum-
ably seen in Alpine sediments, four ice ages that
had names and were taught even in high schools.
But another surprise followed: the four ice ages
with names were a mistake! Analyses of ocean
sediments in the early seventies proved that it
is the ,, Milankovi¢ mechanisms” that indeed do
explain the sequence of ice ages that the Earth
has gone through during the last half a million
years.

But there is more to what Milankovi¢ has
done for science than just figure out these es-
sential relationships. He was the pioneer in us-
ing the tools of fundamental laws of physics and
mathematics to explain climate. It is these tools
that are essential in today s efforts to understand
the global warming taking place, that unless ef-
fectively addressed threatens to change the life
on Earth as we know it.

But in my view, the warm and entertaining
texts that Milankovi¢ left for us in his memoirs,
his romantic letters to an imaginary lady-friend
in ,, Through Distant Worlds and Times”, and his
educational, entertaining and again often roman-
tic historic fiction stories on the key people of
the ,, Kingdom of Science” are no less beautiful
than his monumental contribution to the actual
science. Some of it is available in English in the
book ,, Milutin Milankovi¢ 1979-1958" prepared
by his son Vasko and published by the European
Geophysical Society. I strongly hope that read-
ers will be enticed to venture in this direction
beyond these admiring pages in front of us, put
together so skillfully and attractively by Danica
Spasova, Djuro Radinovi¢, Viado Milicevié, and
Slavko Maksimovi¢. Those who do, will find it
eally worthwhile!

Fedor \f\\‘lesinger
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MYTHUK KPO3 BACHOHY W BEKOBE

BaCHOHe U 1uiaHere 3e-
eHor Jie/ia 6aBWIM Cy ce Haj-
BH cBeTa. JIOBOJLHO je Aia moMe-
eja, Keruiepa u KonepHuxa. Jeau
' ”"»ii" Ap meby HajBehe Hay4yHu-
A MuayTid Munankosuh.
coBUh je mAao aBa pyHgaMeH-
HOCa CBeTckoj Hayuu. [IpBu
eficTaB/ba ,KaHOH ocyH4yaBa-
g, KojuM cy opeheHe kinMe CBUX
a CynyeBor cucrema. [lyry aomnpu-
DOjalIbehe MpoMeHa KauMe Ha 3e-
M YC/10B/bEHUX MIPOMEHaMa MoJioXKaja 3e-
e y ogHocy Ha Cynue. Tume cy o6jamrme-
lefieHa 06a Koja Cy ce Jecua y reoJo-
(0] NPOLIOCTH 3eMibe, Kao ¥ KJIMMATCKe
poMeHe Ha 3eMJ/bH Koje Ce MOTy OYeKHBa-
Uy 6yayhHOCTH.

~ To cy pasno3u Koju yKasyjy Ja Tpe-
Ja yrno3HaMo XUBOT U [eo
aHkoBuha, IITO je L{U/b OBe

INTRODUCTION

he greatest minds of the world studied
Tspace and the planet Earth as a part of

it; it suffices to mention only Galileo,
Keppler and Copernicus. Milutin Milankovitch
is among them ranking as one of the greatest
scientist of the XX century.

Milankovitch gave two fundamental
contributions to global science. The first
contribution is the ,Canon of the Earth’s In-
solation”, which characterizes the climates
of all the planets of the Solar system. The
second contribution is the explanation of cli-
mate change on the Earth caused by changes
in the position of the Earth in comparison
to the Sun. This explained the ice ages oc-
curring in the geological past of the Earth,
as well as the climate changes on the Earth
which can be expected in the future.

These are the reasons indicating that
we should study more closely the life and
work of Milutin Milankovitch, which is the
purpose of this brochure.

Poana xkyha Munyruna Munaukosuha y Jlamy
Native house of Milutin Milankovitch in Dalj

..................................................................................................
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OBEJIEJA 1
[IPH3HAIbA

WIyTHH MusiaHkoBuh cnaga y Be-
M JuKaHe cBeTcke Hayke 20. Beka. O

KaKBOM BeJIMKaHYy je pey, U ca 4M-
Me MOXe Jla ce TIOHOCH CPIICKH HapoJ U CBeT
KaJla U3roBapa HeroBo MMe HeKa MOoCayxe
caenehu nogauu.

MunaHkoBuhy y yacT jelHOM KpaTepy
Ha TaMHOj cTpaHU Mecela JaTo je BberoBo
MMe. OBO je 3BAHHYHO YCBOjeHO Ha KOHIpe-
cy MehynapogHe acTpoHoMcke yHHje 1970.
roguHe y bpajrony (Enrnecka). Ucra Ta op-
ranusandjajey Cuannejy (Aycrpanuja) 1973.
roguHe JoOHeja
OANYKY Ja ce W
Ha Mapcy jeaHOM
KpaTepy Aa HUMe
MunankoBuh.

JenHO  He-
becko TeJso, MJja-
HeTOWJ, Kojer cy
OTKPUJIK CPIICKH
actpoHomu llpo-
THuh u Bypkosuh
HocHu uMe 1605
Munankosuh. Ha-
Jla3y ce y acTepo-
HJHOM Iojacy H
MOXAa Hall Tamo
oburaBa Muay-
THUHOBA Ayula.

Ha KosyM-
6uja yHHBEp3uUTe-
Ty 1982. roauHe
oApXaH je CBeT-
CKA  CHMIIO3HjyM
noa Ha3suBoMm ,Mu-
JlaHkoBuh W KJM-
Ma’, a y bearuju y

Munyrus Munankoeuh (1879-1958)
Milutin Milankovitch (1879-1958)

AWARDS AND
RECOGNITIONS:

ilutin Milankovitch 4';ﬁ)elon-
M amongst the great men of we

science of the XX century. Th
following data can illustrate his grea

him. The name was officially adopted on the
Congress of International Astronemic Union
in Brayton (England) in 1970. The same or-
ganization decided in Sidney (Australia)
in 1973 to give the
name of M@nko—
vitch to one crater
on the Mars too. "
Acelestia]body 7 o

astronomers PrG'tlc,-
and Djurkovic be-

Milankovitch.
in the asteroid B
and maybe his ¢
dwells just there.

A world sym-
posium with the
topic ,Milankovitch
and Climate”
held on
University
exhibition

MILUTIN MILANKOVE
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.

eH-s1a-HeBy 1988. roauHe opranu3oBaHa
3/10k6a nocBeheHa Musiankosuhy.

~ EBporicko reodpusuyko apywrso (EGS)
JCTAHOBUJIO je Mejamy ,MuAyTHH Munau-
KO Buh" 1993. roauHe. OHa ce JoAe/byje Ha-

y4aBaky M MOJeJHpaky
rofuHe oBa MeJjajba ce J10-

).

JeaHy Of cBoOjux TeMa MehyHapoa-
aM reoJioike Kopesanuje (IGCP)
MunankoBuheBy Teopujy Ku-

MU ceHaT Besuke TexHUuKe
e 1954. roguHe noBogomM 50-
prialiema JOKTOpOM Tex-
pogesvna Muaytuny Mu-
HY AOKTODCKY AUIIJIOMY 3a
H paj Ha p§SBHTKy TEeXHHYKHX Hay-
:; yT/IeAa Te BeJIMKe LIKOJIe.

jOj 3eMJbH AYTO je 6MO oCriopaBaH
- 3abopaB/beH. Mmak, mnocne
JMOfa HepasyMeBama Ha-
0 je HOBO BpeMe U casp-
Hamba Ja je y nuTamy
HaydyHuk. Tex Taza
Y IpU3Haba.

'H MUJTAHKOBU®

Kpa'rep Ha Mapcy koju Hoce ume Muayruna Muiraukosuha
Crater on the Mars bearing the name of Milutin Milankovitch

The European Geophysical Society (EGS)
established a medal ,Milutin Milankovitch”
in 1993. It is awarded to scientists for ex-
ceptional merits in extended climate study
and modeling. Since 2003, this medal has
been awarded by the European Geosciences
Union (EGU).

The International Geological Corre-
lation Program (IGCP) included Milanko-
vitch’'s theory of climate variation as one of
its topics.

On the occasion of the 50th anniversa-
ry of being awarded the title of the Doctor of
Technical Sciences, the Academic Senate of
the High Technical School in Vienna award-
ed Milutin Milankovitch a gold doctoral di-
ploma for successful work on the develop-
ment of technical sciences and upgrading
the reputation of the high school.

In his own country, he was disputed
for a long time and even forgotten. Never-
theless, after a period of misunderstanding,
the time changed and the knowledge that he
is a genius prevailed. Only then, came recog-
nition.

On the occasions of his 100th (in 1979)
and 125th (in 2004) birth anniversary inter-
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[ToBogom croroguitbuile (1979. roa-
UHe) ¥ cToaBajeceTneToroaumuLe (2004.
roguHe) pobema, y beorpagy cy oapxaHu
MehyHapoJH! Hay4yHH CKYNOBHU nocseheHu
KUBOTY U Jenly MunyTrHa Musiankosuha y
opraHusanuju Cprcke akafieMuje Hayka U
YMETHOCTH.

Ha Pygapcko-reosiomikoMm dakynarerty
1999. roauHe oApxaH je npBd Aomahu
CUMII03MjyM NoJ Ha3uBoM ,MuiankoBuh -
jyde, naHac, cytpa”

/lBe mikosie y beorpany, Cpeama reo-
JIOUIKA M XUAPOMETEOPOJOIIKA IIKOJMA U
[IlpuBaTHa rumMHasuja Hoce ume MHUAYTHH
Munankosuh.

JaHnac ce 6uBwu Tpehu 6yneBap Ha
Hoeom Beorpaay 3ose ,ByneBap MuayTtun
MusankoBuh”

TOIK

3/1aTHA AOKTOPCKA Aunaoma MuiryTuHa Munaakosuha
Gold Doctoral Diploma of Milutin Milankovitch

1054

DIt TFCHNISCHE HOCHSCHULE
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VERLFTHT HERRN
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ANL \%‘Jlll'll SEINERYOR SO JMlﬂ.Eh
IRFOLGTEN FROMOTION ZUM

DOKTOR DER TECHNISCHEN
WISSENSCHAFTEN
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national scientific meetings i
life and work of Milutin Milankoy
held in Belgrade organized by th
Academy of Science and Art.
On the Mining-Geo' al Fa
first national symposium was d
with the topic ,Milankovitch- est
day, tomorrow”
Two schools in Belgrade Bn
me of Milutin Milankovitch - the Seco!
Geological and Hydrometeorological Scl

FR,
L}

and a private high school.

The street formerly nal
Boulevard in Novi Beograd is

»The Boulevard of Milutin Milankovit a
Astronomic Society in Zrenjar ear:

the name ,Milutin Milankovitch”.
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mh
D APYIITBO U3 3peraHuHa
MH Munankosuh”,
nexasawa 120 ropuHa
)BaTopHje y Beorpaay,
BaH je Hanmonanuy nen-
npoMeHe Cp6uje Koju Ho-
'WHa Musnankosuha.
BEHMKE W HacTaBHa cpej-
0 je 1998, roaune Uza-
WHa Mwuiankosuha y
Meby ®uMa no npsed nyT
DH OCyH4YaBamwa 3eM/be U
i a Ha npo6JsieM JieeHor J0-
CKOM je3HKy.
DHa4yHO, M poaHa Kyha MusyTHHa
coBuha y Jla/by je peHOBUpaHa 3ajej-
aknujoM Baaga Cp6uje u Xpsarcke
ana MehyHapoaHu HayuHH LieHTap.
- CBe wITo je HabpojaHo HHje U KOHAYHO.
HJak os*ﬂ&"ﬁ"acﬂymyje M BHlle, aau TO he

crpase.
NpUMepU HeABOCMUCIEHO
MunankosuheBo geno us
i , Kako je TO npegBubao
THHK. OJIHKO je Munankosuh 610
CBOjy TEOpHjy Hajbosbe cBegoue
3 IheroBe HENOHOB/bUBE KHbHIe
10HY U BeKoBe”,

On the occasion of the celebration of
120 years of Meteorological Observatory in
Belgrade, the National Center for Climate
Changes of Serbia was established with the
name of Milutin Milankovitch.

In 1998, the Institute for Textbooks
and Teaching Material of Serbia printed ,Se-
lected Works of Milutin Milankovitch” in sev-
en books. For the first time ,,Canon of Earth'’s
Insolation and its application to the problem
of the ice ages” was included among them.

Finally, the native house of Milutin
Milankovitch in Dalj has been renovated in
a joint action of the Governments of Serbia
and Croatia and became an International
Scientific Center.

The abovementioned list is not final.
Milankovitch deserves even more and in
time to come growing awareness and new
generations will rectify it.

The mentioned examples undoubte-
dly indicate that the work of Milankovitch
belongs to eternity, as envisaged by the sci-
entist himself. Paragraphs from his unique
book ,Through Distant Worlds and Ages”
give the best evidence of Milankovitch’s be-
lief in his theory.

e

BeHa poaHa Kkyha Munyruna Musankosuha y lamy
oral ed native home of Milutin Milankovitch in Dalj
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1. AETUICTBO K
LIKOJIOBAIBE

1.1. [lopoauua v 1€ TUHCTBO

6or noapiuke aycTPHUjCKOj BOjCUH, ¥
3 ayCTpo-TYpCKUM paTOBHMa y ApPYroj
MOJIOBMHHU 17-0T BeKa, CPIICKKM HapoJ
je 6UO MPUCH/BEH Ja YeCcTO HamyliTa CBOje
BEKOBHO OTHMIITE W [a Ce, Y3 CarJacHoCT
ayCTPHUjCKUX BJIACTH, Hace/baBa y NaHOHC-
Ky paBHHLY. Y jeAHOj 0/ TaKBUX ceoba, noj
BohcTBOM naTpujapxa Apcenuja [l YapHoje-
Buha, 1690. roauHe, Ha obany /[yHaBa y
mecto [asm, gocenunu cy ce ca Kocosa u
npeyu MunytuHa MusankoBuha.

POAOCNOB MWNJIAHKOBURA
oa 1690 a0 1940 roa.

q

B -

-
-

CHILDHOOD AND

R

Family and childhood
ecause of their support
Army in the Austrian

B the second half of t

Serbian people were often
their ancient hearth and t
approval of the Austrian aut
Pannonian plain. In one s
under the leadership of the Pa
nije III Carnojevic in 1690, anc:
lutin Milankovitch migrated fi
and settled in the place Dalj on th
the Danube River.

MUNAHKO
HMHL P
JEB'rEN MAT(O
KYS!’;AH NM;EHA coolu.u AAMJIANH 701
“‘LT‘MLA‘INIAM%IIIH’L“AJ“WL”’“ mnl’m::‘“"‘mluﬂ‘ e YPOU T w "i "AL‘O COPUUA
B BRE Elgézﬂ'éé%i
é 2 s F S CE i :’i :
han |
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Popocnos Munaukosuha og 1690. no 1940. roguse
Genealogy of Milankovitch family since 1690 to 1940
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[YTHHK KPO3 BACHOHY W BEKOBE

CKOTa HapoAa, 0ABOjeH Ap-
fiaMa Of OCTa/MX CBOjHUX CY-
HBe je cBojuM 3ace6HUM KHU-
(0C TUM IpaHHLaMa, JyXOBHe
jcke MOHapxHje ca ocTaauM
or HapoJa GuJie cy BpJoO ja-
slipedancku” Cpbu urpanu cy 3Ha-
0Ty Yy AYXOBHOM H KYJITYPHOM pas-
eniora Cprcrea. Oianze cy aowm y
B HaCTaBHMULM HUXOBHUX LIKOJA
reMeJbe U OCTa/IMM BaCIUTHHM
IPOCBETHHM yCTaHOBaMa.
JoAnNa MunankoBuh, He camo ja
JeaHa oz HajcTapujux, Beh W jeaHa
SubeHuUjuX CPIICKUX TOPOAKLA Koja ce
MJia Ha 06ae JyHaBa. CBojuM CroCo6-
HMa K1 TeXHhaMa ka BuueM, Munanko-
e [onelle y paHI HHTeJeKTya ana u
AKY.T eT/1ja Beh cBojuM T p e h 1 M KoJe-

hopoao

This part of the Serbian folk was sepa-
rated by state borders from the others and
lived its own separate life. However, despite
such borders, spiritual links of Serbs from
the Austrian monarchy with the other parts
of Serbian people were very strong and
these Serbs ,,of beyond” played a significant
role in the spiritual and cultural develop-
ment of all Serbs. First teachers came to Ser-
bia from there and laid the foundation for
schools and other institutions for education
and upbringing.

Milankovitch family was not only
one of the oldest, but also one of the most
prominent Serbian families to settle on the
banks of the Danube. The capabilities of the
Milankovitch family and their efforts aimed
at higher values raised them to the rank of
intellectuals and academics already in their
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Hacesbe Jla/b Ha aecHoj o6anm JlyHasa
Town Dalj on the right bank of the Danube
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[MYTHHK KPO3 BACHOHY W BEKOBE

HOB P aziesa Toaop je cpKo
" M3 oBe mopozuIe noTeKao je
4X M YUEHHX JeyaH, Mebhy Koju-

puorpaduju MunytuH Mu-
H: ,l'oguHe 1878. Moj oTal

MOjOM MajKOM JesnucaBe-

cprcke nopoauue Myauye-

9. roguHe 6or uM je noza-
janLe, MOjy cecTpy MuJjieny 4 MeHe,

* O NTETOPO Jene’.

IuyTHHOB OTan 6MO je BpejaH,

third generation. Milutin’s great grandfather,
Todor, graduated in Law. A series of respect-
able and educated individuals belonged to
this family, the most prominent being Uros
Milankovitch, a natural philosopher, Andrija
Radovanovic, chief engineer in the factory
Skoda, Milutin’s father Milan, a trader and
landowner; etc.

In his autobiography, Milutin Milanko-
vitch wrote: ,In the year 1878, my father Mi-
lan married my mother Jelisaveta from the
prominent Serbian family Muacevic. In the
next year, 1879, God gave them twins, my
sister Milena and me, and then a further five
children.”

Milutin’s father was a hardworking,
educated and enterprising man. He had a

ama /lawa (M3Bop: Yacnas Ouuh, npuBaTHa apxuBa)
of Dalj (Source: Chaslav Ocic, private Archive)

...................................................................................................



TRAVELER THROUGH DISTANT WORLDS AND TIMES

je 1o6po ypeheHy Tpropauky pajmwy 4 6a-
BHO Ce 3eM/bopaarmoM. OayuieB/beH MOJbO-
NPHUBPELHOM HAYKOM, YCIHELIHO je IpuMe-
HbUBA0 Ha CBOM IOCEAYy HOBe Hay4yHe Me-
ToAle y o6pahuBamy 3eMJ/bULITA U MOJEP-
He MauiuHe. MMao je 6oraTy 6U6GIMOTEKY
M npejaHo ce 6aBUO 06pa3oBarbeM Masor
MusnyTHuHa, Hanaszehu y30p U MHCHpaLUjy
y nornysaapHoM geny ,Emun” npocseTuTesma
Kaun-XKak Pycoa.

Ho, manu MusiyTuH je, 3a pas3jivKy Of
PycosspeBor EmMuna v oz cBoje 6pahe u ce-
cTapa, 610 c/1abymbaBo U 60/EUI/bUBO JIETe.
Jlo nete rofuHe je npe6osieo U AUDTEPHjY U
3anasbemwe 1niyha. Y Be3u ca TuM MuayTus

Kaxe: ;
,M3eneda mu Hecymruso da je

moja cnaba u3uyKa KOHCMPYK-
uuja umana 3a nocneduyy 0a cy ce
moje dyxosHe crnocobHocmu pas-
sujane bpxe HO KOO dpyze Oeye,
na 0a cam y mom rioznedy ca3peo
npe spemeHa’”.

Poaurte/bn Muayruna Munaskosuha: otan Muiax 4 Majka Jesnrcasera
Parents of Milutin Milankovitch: father Milan and mother Jelisaveta

J 3

well organized trade shop and dealt'in agri
culture. He was an enthusiast of agricultural®
science and successfully applied new :
entific methods in land cultivation and
vanced machines on his land. He had
library and was devoted to the educs
of small Milutin, finding example an
spiration in the popular book ,Emil*}
adherent of the Enlightenment Movém
Jean Jacques Rousseau. A o v ‘
However, unlike Rousse: mil and his
brothers and sisters, little Milutin was a wez
and sickly child. Before reaching the age of fi
he had already had diphtheria and pneun
Commenting on this, Milutin said: =
It seems that my weak
constitution undo
a consequence the [
ment of my spi
comparison to
children, so | matured
in that sense well be
fore my time”.

MILUTIN MILA



[MYTHUK KPO3 BACHOHY 1 BEKOBE

AOTajallha JAedja 3aHU-
OHJIe CY, yT/IaBHOM, JyXOBHE
[HO Jia je TOMe 61O Y3pOK
) T€JI0, HECIIOCO6HO 3a du-
{OrPOXJbUBOCT M CTa/HA
ipexJiafle BEpOBaTHO Cy ra Ka-
PUIM Ha NpoyyaBame JieJleHUX
ACTIUTHBaKbE Y3poKa x/afHohe Ha
T0 je 3a HayKy HajBaKHHje, MO-
pe ABUAU, U TO IITO TayHUje.
3a [IOMONh MaTreMaTHLUH 3a
JiejeHor fo06a, xako 6M ce
Tajle HayKe, a C lbUMa M TEXHH-
)e/ly3My cBe He 6M JIM ce YoBevaH-
210CO6UI0 Aa NPEeXUBU HaCTymajyhy
m3My. Beh je kao neuaunh cawao o To-
A4 9UTaBOM YoBEYaHCTBY Oyze Jieno U To-
Kao teMy y Hapydjy ryBepHaHTe 30pKe.
Popuresmu cy paHo oTkpuau MunyTu-
n-a,aapa-xoe'r 3a maTtemaTuky. [lopen ma-
THKe, oTal je MUIyTHHY TyMa4Mo pas-
1iKe U QUrype, yuuo ra Aa ux npemepa-
! , ¥ YUTA0 MY elCKe NlecMe.
YTUHOB je yMpo 27. oKTo6pa
OJl Taja je CBy OpHUry O He-
Bacusauje MyauyeBuh, koju

poaHoM Jlajby, MusyTuH je 3aBpiIKoO
IKOJTy MPUBATHO, @ LUKOJIOBAE CY
Te. JeHa of WuX 6usa je 30pka
MH pajo ceha, jep ra je yuuaa
@, a Kaxe:
g0/1€0 0a y4uM Kao nana-
M cee yeneo 0a npo3pem
XO8HUM OKOoM, Hawa Opa-
IHMa 30pKa je mo onasu-
gaa mu y mome! Tyma-
1U Jé wma cy exeamop, rno-
nopeé)nuuu U mepudujaHu.
ycaduna fbyﬁae npema
umonoauju Kij Jje us-

KJay OBUM IIPBUM 3Ha-
UM y Jamy Jnexe

ATAHKOBH

All his childhood interests and amuse-
ments were mostly of an intellectual nature.
A possible reason for this was that his weak
body did not allow for physical efforts. His
sensitivity to cold temperatures and constant
fear of sickness probably later directed him
to study the ice ages, to research not only the
causes of cold on the Earth, but also the pos-
sibility of forecasting them as accurately as
possible, this being the most important for sci-
ence. Thus, he turned to mathematics for help
in forecasting new ice ages in order to warn
other sciences together with technics, so that
everything could be undertaken to make hu-
manity capable of surviving the forthcoming
cataclysm. Even as a little boy, his dream was
that all mankind should be fine and warm as
he was in the arms of his governess Zorka”

Milutin’s parents discovered his talent
for mathematics in his early age. In addition
to mathematics, his father explained to him
various figures and bodies, taught him to
measure and copy them and read epic po-
etry to him.

Milutin’s father died on the 27th of Oc-
tober 1886 and from that time on his uncle,
Vasilije Muacevic, took all care of him and
continued to support him in everything until
the end of his life.

In his native Dalj, Milutin finished pri-
vate primary school and governesses taught
him at home. One of them was Zorka who
Milutin had fond memories of because she
was his first teacher, as he says:

1 did not like learning like a parrot,
but wanted to clarify everything
with my spiritual eye. Our dear
governess Zorka noticed that and
she helped me with it. She explained
to me the equator, poles, latitude
and longitude. She had excellent
knowledge of Greek mythology and

she made me love it too.
= =

The causes of Milankovitch’'s constant
turning to his roots and the beginnings of all




TRAVELER THROUGH DISTANT WORLDS AND TIMES

KOpeHH cTasHor MusaHkoBHNeBOT OCBpTama
Ha CBOje KOpeHe M NoYeTKe CBUX JbYACKHUX Ca-
3Hama Y PBUX HayKa JapOBaHHUX CBETY.

To je 6uno Bpeme Kaja je MunyTuH
BEJIMKU [1e0 CBOT CJ1000JHOT BpeMeHa Npo-
BoAMO Kpaj [lyHaBa ¥ Kaja ce poauJa Tpaj-
Ha ¥ 6e3rpaHHUyHa Jby6aB MuayTHHa npemMa
pajckoj peun ®PucoH. [lyHaB je cBojoM Be-
JIMYMHOM U CBOJUM TOKOM I1OCTAO OllcecHja
BpeMeHa W npoctopa 3a Musiankosuha. Po-
heH kpaj JyHaBa, NPOXKMUBEBIIH YHUTAB XKH-
BOT y 6JIM3MHU WJIK HENOCPEJHO Ha IbeMY,
MusnankoBuh ra je 060xaBao, 4 TO U3pa3uo
ciefehrM peuuma:

,L{eo moj xusom npowao je Kpaj
senuke pexke. Y mnadocmu, jy-
mpom cam 2nedao [lyHae Kako
omkuda Komade ovege 3eMrbe.
Cmydenmcke 0aHe y bevy nposeo
cam Kpaj weea. Ca KanemaH Mu-
WwuHoe 30arwa beoepadckoz yHU-
gepsumema 4Yecmo cam 21e0ao
Ha AdyHas y nponehe u y jeceH. ¥
usaHaHcmey, y [llewmu, rume
cam ce mewuo. Eeo me nod cma-

pocm onem kpaj yHaea...”
| I |

Morne Ha /lyHag ca nopoAHYHOT UMaka Muankosuh
(M3Bop: Yacnas Ouuh, npuBaTHA apxuBa)

View of the Danube from the family estate of Milankovitch

(Source: Chaslav Ocic, private Archive)

e

human knowledge and first sciene
to the world might lie in this f
acquired in Dalj.

That was the time
major parts of his free
ube and when he developed h
infinite love to the heavenly Rive
The Danube with its magnitud an
became to Milankovitch an obsessio
and space. Born near the Danube ¢
his whole life in its vicinity or direct
Milankovitch adored it, as h )
the following words: :

»My whole life was
the great River.
would watch the D
morning, how it cuts
my father’s land., | spi
dent days in Vienna on
From the building ,, Kay
zdanje” of the Belgrad.
| would often watch t,
spring and in autumn. It
me in my exile in Pesta.
my old age | am agai

the Danube...”

MILUTIN MILANKO
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NYTHUK KPO3 BACHOHY H BEKOBE

B e y Ocujeky

7 je Munankosuh noxabao y
Kpajy mpBor ceMecTpa Mu-
y3e0 MecTo OpBOT haka y
2] [0J102Kaj je 3ajp)«ao 3a BpeMe
OBakL:A.
fayuHy y4erma, Munankosuh cam xa-
CTY ﬁ'ejno;zi Ja JIeKLIHjy NaXXJ/bUBO Mpo-
'd_pasy.yem bEH Ca/ipaj U caolITUM
: CBOjUM pedyMMa, NPHUMEHHO
NpeaMeTa, a CBOjUM OATOBOPH-
J0JHMO CaM CBe CBOje HacTaBHHUKe".
BpeMe, MunankoBuh ymnosnaje
HOP' MpaBor WHXKemepa U NMpoHasasaya-
Anzpujy PagosanoBuha Koju je CBOjUM
acuumMa y lllkoauHoj dabpunu Tomno-
 [lnzersy npubasyo ceeTcku riac. [ytao
EberoBe Mpuye 0 MHXKeHhEPCKOM NO3UBY U
- [locre cy-
"cpeTa ca YuKa-AH-
JAPHjOM H TPOYH-
TaHUX Hamuca o
mocetu Huxoue
e Beorpaay,
'UH je no4eo
Ta O TOME

Education in Osijek

Milankovitch attended the high school,
Realka, in Osijek. Already at the end of his
first semester, Milankovitch became the best
student in his class and kept the position un-
til the end.

Milankovitch wrote this about his way
of studying: ,In all subjects I used the same
method of carefully reading the lesson, un-
derstanding its content and retelling it to
the teacher in my own words and all teach-
ers were satisfied with my answers.”

At that time, Milankovitch met a real
engineer and inventor, his uncle Andrija Ra-
dovanovic whose inventions in the Skoda
cannon factory in Pilzen brought him world
recognition. Milankovitch would devour his
stories about an en-
gineer’s profession
and life.

After meet-
ing his uncle An-
drija and reading
articles about the
visit of Nikola Tesla
to Belgrade, Milutin
started imagining
how wonderful it
would be if he could
become an inven-
tor or engineer like
his uncle Andrija or
Nikola Tesla!

In the Re-
alka high school in
Osijek, the teacher
of mathematics was
the young, 28 years
old Serbian, Doc-
tor of Philosophy,
mathematician
Vladimir  Varicak

Baaaumup Bapuhak ( 1865-1942)
Vladimir Varicak ( 1865-1942)




TRAVELER THROUGH DISTANT WORLDS AND TIMES

yap - Baagumup Bapuhak, koju je youusu
noce6He MunyTHHOBe CKJIOHOCTH 3a Mare-
MaTHKy, UMao BeJIMKe 3ac/yre y mberoBoM
onpefe/sUBakby 3a N03UB HAyYHHUKA. 3a he-
ra MusankoBuh kaxe:

»Y4UO me je 0a e23aKmHO MUCAUM
U jacHo ce u3spaxcasam. Passujao
je mojy mamemamuyKy dosumsbu-
80CM U 8ACNIUMABAO M€ Y HEHOJ
ene2aHyuju. Kod weza cam cme-
Kao conudHa 3Hawa, nompebHe
CamoKpumuke u nonemHda camo-
noy3darea. Ocnocobuo cam ce da
6ydem camoyk, a 0a npu mome
MOje 3HAHE HE MOKAaXe NyKomuHa
u npasHuHa, eeh da byoe cuzypaH
XOMO2eH memerb Ha Kojem ce Mo-

e 3udamu cnpam 3a cnpamom”.
P ———— L ——  __ —. |

1.3. MaTypaHTCKH cacTaHak y
beorpaay

MunaHkoBuh je matypupao 1896. ro-
JIuHe Kao Haj6osbu hak Peasnke y Ocujeky,
U Kao npefctaBHUK Cpba-maTypaHaTa U3
AycTpHjcke MOHapxHje yd4ecTByje Ha cac-
TaHKy CBpLUeHUX MaTypaHaTa KpabeBuHe
Cp6uje. O6unasak Benvke wkosne y beorpa-
Jly 0CTaBUO je Ha MunaHkoBuha Ay60K yTH-
CakK, KojH je uspasuo ciegehum peunma:

,Ocemux da ce senuke udeje mozy
podumu u y YCKUM cpeduHama u
0a 8enuvuHa u cjaj Koneske He 00-
pehyjy cyobuHy HosopoheH4yema.
Taj kpamku b6opasak y Beoepa-
dy nocmade, mpuHaecm 200uUHa
douHuje, y3poK Mome npecerersy
y beoepad, 20e ce odu2pa eehu
deo mMo2a Wusoma U Hay4YHUYKOR
pada”

who noticed Milutin’s speci
mathematics. He had a great

lutin’s choice of scientific vocatic
vitch wrote about him:

and speak clearly.
my m‘arhem‘q'tmiz i
developed its ele
him I acquired
the necessary sel
zealous self-confit
enabled to be self+
gaps and blanks in
but with a solid
foundation that ula
multiple floors built upon:

Graduation Meeting in Belg

Milankovitch graduated in__6 3
best pupil of the Realka High School in O
and participated, as a representative @
bian high school graduated student:
the Austrian monarchy, at the meeting 0!
graduate students in the Kingdom of S

The tour of the High Sche
grade greatly impressed Milk
he expressed it in the followin

.| felt that great ideas can
created even in minor comime
and that the size and
cradle does not d
the new born. Tt
Belgrade caused,
later, my movi
where the
part of my life an
scientific work woule
take place.”

1
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e y beuy

je xenesa ga MunayTvHa
BHCOKY NOJbONIPUBpEAHY
Dajio 06e36eauTH Bohetbe
Cam MuayTHH xkeneo je aa

je 6us0 y bewy, ognyduo ce

B pobak Becesuy, xoju je ro-
oTHiao y bey Ha cTyauje
D je fONIpUHEO Ja MUJyTHH
(MBOTHY OJJIYKy O HacTaBKy
5a ¥ beuy. Ilpuyao Mu je o beukoj
ML ¥ ’beHUM npodecopuma cBeT-
flaca, a HapOYUTO O nmpodecopy Mare-
" ' Emanyeay Yy6epy. U Bapuhak mu je
ipAHO Az‘x:‘je Yy6ep Hajbosba KON MaTe-
e U Ja hy Koz era MHOTO Hay4HUTH, a
) ie MU TeXHUKA MPY>KUTH LIMPOKe NpUMe-
‘r :-CBoja,MaIeMaanKa 3Hama".

,Kouka je nana: odnay4ux da no-
Bey, da bydem hak npoge-
Emaryena Yybepa”!

n
p6pa 1896, MunyruH ca Be-
oAna3u y beu.

€ rofjuHe cTyupama y beuy Mu-
je cxBaTHO Aa he cBoje mkosoBa-
WIUTH 6e3 BeJIMKe MyKe, Ia OAJy4H
W mipeM 06pa3oBamby HO LITO
aBasia. [lyny naxxmy nocsehyje
eHTAJIHUM rpaheBHHaMa, no-
yhit CBY JIENIOTY apXHTEKTY-
jKe My3eje U rajepuje ciu-
.--o 3Haje M03HATOr CPICKOT
pa [lajy JoBaHoBuha. Y BeuepwuM Ya-
a Jle1a Jiele KHKeBHOCTH MK
\ PHILTE HIK omepy. Y M03HaTOj
HU ,Kade Ennszaberpuke” npo-
[0 caT WAM ABA 4uTajyhu
e ¥ Yacomuce KOjux je Ty
e30poj. Y3 cBe TO A0XKM-
. M HEKOJIMKO Jby6aBHHX
4 AuBHUM bBewnnjkama.

.l‘:
TUH MUJIAHKOBHU

Education in Vienna

The Milankovitch family wanted to di-
rect Milutin to some high agricultural school
because it was necessary to secure someone
to manage their spacious land. Milutin him-
self wanted to study electrical engineering,
but since there was no such school in Vien-
na, he opted for studying civil engineering.

Milutin’s cousin Veselin who had left
for Vienna the year before to study engineer-
ing, greatly influenced Milutin’s life decision
to continue his education in Vienna. ,He was
telling me about the Viennese Polytechnic
School and its world known Professors, and
especially about the Professor of mathemat-
ics, Emanuel] Cuber. Varicak also confirmed
that Cuber himself was the best school of
mathematics and that I would learn much
from him and that engineering would give
me wide array of possibilities to apply my
mathematical knowledge.”

,The die was cast: | decided to
go to Vienna to be a student of
Professor Emanuel Cuber!”

el et i

Milutin left for Vienna with Veselin on
the 5th of October 1896.

In the third year of his studies in Vien-
na, Milutin realized that he could finish his
education without great effort and thus he
decided to devote himself to wider education
than his school could give him. He paid his
full attention to the monumental buildings
of Vienna, thereby gradually understanding
all the beauty of architecture. He visited the
Viennese museums and picture galleries,
where he met the famous Serbian painter
Paja Jovanovic. In the evening he would read
literary masterpieces or go to the theatre or
opera. In the famous Viennese ,Café Elisa-
betrike”, he spent an hour or two daily read-
ing numerous newspapers or magazines. In
addition to all this he had several love af-
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Tu gorabaju cy 6uau HajcpehHHjU TpeHyUH
HberoBe MJaafoCTH.

O npepgaBawuma Ha TexHulM Munan-
koBuh y cBojuMm cehamnma kaxe: ,Mare-
MaTHKy HaM je npezaBao npodecop Yybep.
CBaka werosa peyeHuua 6usa je majcTop-
CKO JleJ10 CTpore JIoruke, 6e3 ujeHe CyBHU-
wHe peyd, 6e3 ujegHe omauike. [loyoxu0
CaM MCIIUT KOJ Hhera Ha HberoBo U Moje 3a-
JIOBOJbCTBO. MCTUM yCrexoM MOJIOXKUO CcaM
U oCTasie ucnure”

[Ipodecop Hayke o rpahewy MOCTOBa,
JoxaH Bpuk, Tasa NpBU CTPYYHH KanauuTeT
Deuke MexaHHKe, IpeAaBa0 je HajBAXKHU]H
npejaMeT NeTe LWKOoJCKe ToguHe. Y npeaaBa-
wHrMa bpuka maagu MusaHkoBuh Haznasu
CHaXXHY MHCIMUpaLMjy 3a KacHHja 6aB/berba
Hay4YHHUM paZioM, 0 4yeMy caM Kaxe: ,bpu-
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CrypeHTCKH AaHu MuayTuHa Muiankosuha
Student days of Milutin Milankovitch
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fairs with beautiful Vienrﬁ >
events were the happiest ti

In his memoirs, Milankovitcl
about his lectures on engi‘ ing:
sor Cuber was teaching us mathematics.
every sentence was the masterp j
logic, without any extra word, v
error. [ passed his exam to his a
faction. I also passed the other
the same success.”

The professor of the science
ing bridges, Johann Brick, the top ex
Viennese Mechanics of that time i
most important subject of the
year. In Brick’s teaching, young
found strong inspiration for lat
work, as he described it: ,Brick’
were very interesting to me. His
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NMYTHUK KPO3 BACHOHY W BEKOBE

y Me BpJI0O 3aHHMMaJa.
@/1a0 MaTeMaTHYKOM aHa/H-
bt E je IpHMeHBAO Y CBOjUM

ua. OHa n06poM MaTeMaTH4apy
‘ MOCTAJIHOCT H C/1060Ay TMpH
baemMa‘.

xe:

@ npojexkmy 3aceoheHoz
npogecopa Bpuka, yro-
ce nobnuxe ca jedHom
1LjoM npumucka, 2eome-
‘Mecma HanadHux mavaxa
1aHme cuna Koje Oejcmayjy
riojeduHe npeceke ceoda. Ysu-
- 0eo cam eeh 0HOa 3Ha4aj me Kpuse
" U mo2yhHocm Oa ce HeHe ocobuHe
. [I008p2HY €Mpo20j Mamemamuy4Koj
. gHaAU3U, Wmo domane jow Huje yvu-
. heHo! Ta kpusa nocmana je npeod-
~ MEmOM MOojux KacHujux camocmari-
 HUX HAYYHUX UCMUmMueara’.

nuje rpaheBuHe MusaHko-
okoH4Yao 1902. roanHe.

C/IyKeHby JeHOrOAHILbe BOjHE
a630ypuiKkoj MOHapxHju, MunaH-
3. ronuHe Bpaha y beu y xebu
A JOKTOpPCKe cTyauje. Munanko-

410 CTas1o Aa Jobuje AOKTOPCKY
[a ce ocrioco6H 3a caMmocTaJ-
JHWKa. Y Be3u ca TUM Mu-

ewWHO 308pWUMU camo y
Vi OyX08HOM UeHmMpy Kao

1@ cea Hay4yHa bnaza

JAHKOBUH

P O PN

of mathematical analysis was excellent and
would constantly apply it in his lectures. To
a good mathematician it gives certain inde-
pendence and freedom in solving problems.”

He continued:

,Working on the project of an
arched bridge with Professor Brick,
I more closely studied a curve,
pressure line, of the geometrical
place of the acting points of the
resultant force that acts on certain
cross-sections of the arch. Already
then | realized the significance
of that curve and the possibility
to subject its properties to strict
mathematical analysis, which
had never been done before! That
curve was to become the subject
of my later, independent scientific

research.”
- — —— — =]

Milankovitch successfully graduated
in civil engineering in 1902.

The First Serbian Doctor of
Technical Sciences

After completing one year of military
service in the Hapsburg monarchy, Milank-
ovitch returned to Vienna in 1903 with the
intention of continuing doctoral studies.
Milankovitch did not care about the title
only, but about becoming able to work as
an independent scientist. In relation to that,
Milankovitch wrote:

»~That was my life goal. | could ini-
tiate that great undertaking and
successfully finish it only in such
intellectual center such as Vienna,
where all the scientific treasures
were collected".

ESSESsSae———— ——
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NYTHHK KPO3 BACHOHY H BEKOBE

po6sieMoM Musan-
ACIIUTA aHAJIMTHYKH
(HUX y CTaTHUM
(MX KOHCTpyKLHja.
aTeMaTHYKH, JaKJe,
, po6JieM, Koju 6u, pe-
KaB caM 3aMHI/bao,
Elonpuuoc HayLu.
- QUcepTanujy nop
iMja MpUTHUCKA" UK Y
g zur Theorie der Druck-
oBuh je oabpando 1904.
25 roguHa. Ca moHocoM

Ffo GM,, npeuod ceux Cpba,

KMOP MexXHUYKUX Hay-
IHOj npomouyuju 17. de-
4. 200uHe. Ta 200uHa
a buna je npecydHa 3a
HU pa3sumax u KacHuju

A

[TAHKOBH |

Patent-Urkunde.
n 42720

Nlu-lhm—nh—-
REeB e M
By SIS Bi b anmoilog

Dealing with this problem Milankovitch
decided to research the analytical pressure
properties that were important in the statics
of massive building constructions. He said:

»,That was a mathematical, thus, un-
doubtedly, a scientific problem, the solution of
which in the scope I envisaged would be a real
contribution to the development of science.”

Milankovitch earned his PhD in 1904,
when he was 25, with the thesis entitled
»Theory of Pressure Curves”, or in the origi-
nal ,Beitrag zur Theorie der Druck-kurven”.
He proudly stated:

.50 |, the first among all Serbs,
became a Doctor of Technical
Sciences on the official promotion
on the 17th of December 1904.
That year of my obtaining a PhD
was crucial for my intellectual
development and later scientific
vocation”.

IS Dimn Bl
Yottt st 4t lerviel |om beilnr Lissarsie
soriar ol vhmmer Bakats bl mitials ddiimaes

Chen em L1l Wil L,

B b Patertirmt,
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ok

oj nareHara Muayruia Munankoeuha
‘of the patents of Milutin Milankovitch




TRAVELER THROUGH DISTANT WORLDS AND TIMES

2.TPABEBUHCKA
[IPAKCA

2.1. Pag y beuy u Cpbuju

0CJle CBEYAHOT ypydyema JOKTOpPCKe

I I AumioMe MuiaHkoBuh je ofny4Ho
Jla CTYIIH y KaKBO BeJIMko rpabheBuH-

cKo npepy3ehe. Y6p3o cy HacTynuau 60-
*UhHU npa3HULH, Te ce MuaankoBuh of-
JIy4M Ja 3UMCKH Nlepuoj A0 novyeTka rpabe-

BUHCKe ce30He npoBejie y pogHoM [Jlamy. Taj
6opaBak MusiankoBuh onucyje:

#1Y €amM cmyoupao acmpoHOMU-
Jy u Hebecky MexaHuky, nowmo
cam ce cHabdeo nompebHom nu-
mepamypom. buna je yu4a 3uma,
a y HohHOj mamu HeoceemrbeHa
cena, Hebo nyHO 36€300 KaKeoa 2a
y bevy Hukad He sudex. M3 Hawe
sesniuke bawme ca vujux je cmaba-
710 0N1ano ceo Aucje, a HapPo4uUMo
ca obane AyHasa, sudeo cam ue-
ny Hebecky xemucgepy y HEHOM
nyHom cjajy. Ty cam mo2ao nocma-
mpamu Jynumepose camenume,
maznuHe U OKynmayuje 3ee3da.
[Tocmao cam acmpoHom, ynupao
nozned ka Hebeckom ceo0y U pas-
MUW/BA0 O HEe208UM 38€30amMa;
Hucam ce bpuHyo 0 mome Kako ce
cmu4y nape, eeh Kako ce cmuyy
3Hama. Ceojum mucauma mozao

cam damu cnobodaH nem”.
e ——
[ToueTkom 1905. roaHe Munankosuh
Ce 3amoll/baBa Kao HHXKewep y rpaheBuH-
cKoj ¢pupMu 6apoHa [luresna. UcTtruye ce 1 kao
KOHCTPYKTOP W Kao NpoOHaJsia3ay, NaTeHTH-
pajyhu HeKOJMKO CBOjUX NpoHaja3aka. UH-

CIVIL ENGINEERIN
PRACTICE

fter officially rec ving |
diploma, Milankovi ;
commence working i '

construction company. Soo
holidays came and he decide
winter period until the start of*
season in his native Dalj. Th
Milankovitch described that pe
.There | studied astronomiy
lestial mechanics since
shed myself with
literature. It was bitterl
in the night darkness
were without light
was full of stars w
observed in Vien
large garden with
any leaves and, €
the bank of the
see the whole celest
in its full glory. Th
Jupiter’s sate
star occulta
astronomer, | dir )
the celestial sphere and
its stars; | did not worry.
to collect money,
to collect kno
my thoughts to

.
At the beginning of 1

Milankovitch was employed as
an engineer in the construction
company of Baron Pittel. H

celled both as a construct

h
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HH OpaHa, MOCTOBa,
ce Tajla noBepaBa H
puia TeXHUYKe Be-
ITO je MOpao 3HAYHTH
€JHOM MJIaJIOM CTpy4-
aBHUK HaBefieHe dupme
KoJIEKTOpa Georpaj-
ABCKOj TIa{HH.

e u MunankoBuheB npoje-
ipa 32 BoAy y Ocujeky koju je
th JaMHCIHO y 06JIMKY pOTaLUo-
2 AunankoBuheso oTkpuhe aHa-
ehy 06 | a Kalll BoAe Y BeJIU-
33 BoAly yBpiuheHo je y yiy-
U Apyre nybjarKayyje.
Ha Taj nepuoj Munasnko-

8peme 3aspwiasa ce moja
3a4Ka Kapujepa. 3a ucko-
e nameHama nompeb6-
mu mpeoea4xoz oyxa u
eMaH Ha npase cnopose
deHuM seyouma. Hucam
cnocobHocmu Humu
mo ysudex, 00a1y4ux
aAa3ayKe crnocobHo-
UM Ha Wupem rnosvy
HhUX08U 1A0006U 3aWMU-
mo je nose Hayke. LLimo
L emeopu, ocmaje HernpuKo-
@ ceojuHa 3a eexose... !.

KMJa Be3y ca CBOjOM
oM. ¥ Toky 1912. roguue
aT rrpolx apMupaHo-6e-
Cp6wuju (MOCTOBH y fi0-
# THMOKa Ha XKeJIe3HUYKO)
4 Hum-Kiaxesar). Y me-

jocine 1921. roguHe y
HMHTEH3UMBHO pas-

a JAeJIaTHOCT,
i

L

_.:_|| AHKOBH™h

inventor, patenting several of his inventions.
He worked intensively on the construction
of dams, bridges, aqueducts. He was then
even entrusted with the reconstruction of
one wing of the High Technical School in Vi-
enna, which must have meant an immense
recognition of the young expert. As a repre-
sentative of the mentioned company, he par-
ticipated in the construction of a collector
within the Belgrade sewage system on the
banks of the Sava River.

Patents

Milankovitch's project of the water
reservoir in Osijek is also important. Milank-
ovitch designed it in the form of a rotational
surface. His invention of the analogy be-
tween a drop of water and a great reservoir
for water is included in the textbooks of
Forhaimer and other publications.

Looking back on that period, Milanko-
vitch concludes:

LAt that time my inventor’s career
finished. It is necessary to have
commercial skills for the exploitation
of patents and be prepared for real
conflicts with crafty individuals. | had
neither the ability nor the nerves for
that. Having realized that, | decided
to use my inventing abilities in a
wider field where their results could
be protected and that was the field of
science. What is created there remains

.,.”

inviolable property for ages...!
[ _mae e e ree— i

After moving to Belgrade in 1909,
Milankovitch did not severe his ties with
his original vocation. During 1912, he made
the project for the first reinforced bridges in
Serbia (bridges in the valley of the Timok on
the railway line Nis-Knjazevac). In the pe-
riod after 1921, building construction and
civil engineering were intensively developed
in Belgrade and, for the needs of the Air




a Munankosuh 3a
norpe6e KomaHze
Ba3AyXOIMJOBCTBA
u3pahyje Jgerasmb-
He [JIaHOBeE U CTa-
THYKe NpopayyHe
CBUX Behux apMHu-
pPaHO-6EeTOHCKUX
KOHCTpPYKUHja, a
HAapOYUTO BeJH-
KHUX XaHrapa 4 pa-
JIMOHMLA Ha aepo-
ApOMHMa Ha TEPH-
Toju uyurtape Kpa-
JbeBUHE Jyrocnaa-
Buje. [lopey Tora,
MunankoBuh je
U3BPILHO npe-
rnes, 6ETOHCKHUX
KOHCTpPYKIIHja U
CTaTHYKOr  NpoO-
payyHa 3a 3rpaay
Hapoane  6anke
3a M3paAy HOB-
yaHuua y Tomuu-
Aepy y beorpaay,
OlleHy TIpojexTa
rpajwe upke CB.
Mapka y beorpa-
Jly, HajA30p Mpu-

JUKOM 3Uiama
srpage Komanpe
Ba3/lyXOIJIOBCTBa,

6pojHe eKcrnepTH-
3e 0o No3uBy Mu-
HUCTapcTBa BOj-
CKe U MOpHapHule,
pa3sHHUX OaHakKa H
APYTHUX MHCTHUTY-
nuja.

MusiaHKOBMheBO OPUIHHA/IHO Pelliee HAeaTHOT pe3epBoapa Boje
(M3Bop: M. Munankosuh, Apxus CAHY) )
Milankovitch's original solution of ideal water reservoir

TRAVELER THROUGH DISTANT WORLDS AND TIMES

H3rpaama apmMupaHo-6€TOHCKOT MOCTA HAa NPY3H
Hum-Kmaxesan (Mcrouna Cp6uja) no npojexkTy an
Munankosuha (M3Bop: enesHnaku mysej,

of the pro

Beorpapa) the

Building of reinforced-concrete bridge on the
railway Nis-Knjazevac (Eastern Serbia) as per
the project of Milankovitch (Source: Railway

Museum, Belgrade)

the church
Marko in Belgradk

.....

(Source: M. Milankovitch, Archive of Serbian Academy of Sciences and A

MILUTIN MILANKO
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TRAVELER THROUGH DISTANT WORLDS AND TIMES

3. HAYYHHU PAJ HA
bEOTPA/ICKOM
YHUBEP3UTETY

3.1. lonazak Ha beorpagcku
YHUBEP3UTET

pesnoMHa rojidHa 3a Munyruna Mu-

I I JaHkoBuha 6una je 1909. Munanko-
Buh A06uja no3uB ca Punozodckor
dakynTera beorpajckor yHuBep3uTeTa Aa
npebe y Beorpaa kao npeaaBay Ha Kategpu
3a npuMeweHy mareMaTuky. Habe ce y Be-

JIMKHM JHJIEMAMaQ, I1d K&¥XKe:

»Pasmucnux, He numajyhu Hukoza
wma 0a padum. He 6ux nu 60nHo
ocemuo 02pOMHY pasnuky usmehy
senukoe bevya u manoz beoepada?
Jla nu je moja OyxcHocm 0a ¥usum,
padum u ympem y ceom poheHom
Hapooy, Koju mu Hyou OHO Wmo
moxe 0a mu npyxu? A kKameodpa
NpuUMer-eHe Mamemamuke je Kao
nopy4yeHa 3a meHe. Ha woj hy Ha-
hu cee ycnose Oa passujem ceoje
crnocobHocmMu u 00yMuUM ce caome
Hapody. Ta4HO OHe mpu 2paHe ee-
3aKMHUX HAYKa Kojuma cam ce Haj-
guwe basuo u Koje 6u mu, y Huxo-
80M 3ajedHUYKOM cacmasy, dane
WUPOKO M0o/be 30 OHAKAe Hay4yHuUY-
KU pao Kojem cam mexcuo U Ha Ko-
jem Bux-mako cam mMucAuo-mo2ao
cmeopumu senuka Oena. MeHe je
o4yapao cam Hazue kameope lpu-
merbeHe mamemamuke. Mamema-
muky cam odysek YeHuo Kao dusaH

SCIENTIFIC WOR
ON BELGRADE iy
UNIVERSITY

Arrival to BelgTadl

he year 1909 was cr
I Milankovitch. Milanko
ted by the Philosophica
Belgrade University to move ta
and become a Professor at the Dep
for Applied Mathematics. He
dilemma, as he described it:

.| was thinking what
consulting anyone el
would painfully feel thy
difference between gre
and small Belgrade.
live, work and die
tive people who @
they can? The Apy
ics Chair is my great :
| could find all the conditi
develop my abil :

my people. That ¥
those three
ence which | h _
and, taken togefhe ‘the
offer me wide
such scientific
and there | t
great works. |
the very titl
plied Mathe
preciated ma

ics as a wonderful
for solving th
lems we face

OIS
e

MILUTIN MI
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wasarsy npobnema
Aa3uUMo y npoyvasa-
U eacuoHe, a 4uja ce
Hajjave ucrniorbuna
1eXaHUYU U TeopucKoj
, A me dee Hayke bune cy
HU deo moje kamedpe”.

(a0 /ia je Haspeo MOPYKy
1au 13 ¢pojrosckor beuya
paji, of 3aMaJHHUX CTpaHa
UM MCTOYHHMLIMMA, OJaKJe
0/ba MJIATOHCKUM OKOM 60J/be
g CTpaHe CBeTa U U3 llapurpajcke
uje HoBUM KaJleHAApOM TauyHH-
BpEMe, a Haj60/be W HajTayHHje
1 n3pas CBera y 0BOM CBETY M U3-
Bera: CFeT Hpeja u Bpx Yma”.
'on [ 6p¢'rmx CPIICKMX UHTEJIeKTYya-
€jarba, HollleH AYGOKUM NaTpu-
laHKoBMh Hanmyuwita ygo6aH
IH U QHHAHCH]CKM BeOMa YHO-
eBHHCKOT HHXHIbepa y beuy,
paj 3a npodecopa Ha YHU-

Aa octaHe y Beorpagy soHeo
OKOT yBepema /ia he ce camo oHza
pehiHMM U cMaTpaTH Aa je NOCTH-
LMJ/b CBOTA XKMBOTA aKO NOCTaHe
o ¢opmara. Tako Munankosuh

H MUJAHKOBHH

IlaBne Byjesuh (1881-1966)
Pavle Vujevic (1881-1966)

studying nature and space, the
extraordinary nature of which is
best reflected in Celestial Mechan-
ics and Theoretical Physics. And
these two sciences were integral

parts of my Chair”.
e~

It seems that in this dilemma he felt the
message of his instincts: ,Go from Freudian
Vienna to the Belgrade of Alas, from the west-
ern side to the Balkan East, where from the
Acropolis you could better see with Platonian
eyes all the sides of the world and more ac-
curately measure time with a New Calendar
from the Patriarchate of Constantinople, and
find the best and the most true expression
of everything in this world and beyond: the
World of ldea and the Summit of Mind.”

Moved by deep patriotism, as other
numerous Serbian intellectuals in Diaspora,
Milankovitch leaves the comfortable life, a
successful and financially very lucrative job
of civil engineer in Vienna and comes to Bel-
grade to the post of University Professor.

His decision to stay in Belgrade was
the result of a deep conviction that he could
feel happy and knew that he could achieve
the true aim of his life only if he becomes
a distinguished scientist. As Milankovitch
concludes:
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»102 0aHa 3aspwuo ce 30-200u-
WHU Nepuod mo2a Muermera y
XabcbypwkKoj moHapxuju, a u 0o-
b6a moje mnadocmu. Lonackom y
Beoepad spamuo cam ce y Kpuno
c802a Hapooa u ceoje nopoduye.”

e ————— e |

Hanywrajyhu Bey, Munytun Munan-
KOBUR HMje NMPEKMHYO NpPHjaTe/bCKE Be3e U
Hay4Hy capaZiy ca 6pOjHMM ayCTpHjCKOM
Hay4yHULMMA X UHCTUTYLHM]jaMa ca KojuMa je
capahuBao 1 pasMewHBao HayyHe HHPOpMa-
uMje ¥ uaeje. Kaga rog cy my MmoryhHocTH Ao-
3BOJbaBaJie KOPUCTHO je TIPUJIHKY JAa [OCETH
Beu u fpyra mectay AyCTpHjH, CpETHE NIpHja-
TeJbe Y CapajiHMKe, a YYecTByje y pady 3Ha-
4YajHUX Hay4HHX CKYNOBa, UJIM Aa Y CBOjCTBY
KOHCYJITAaHTA WJIM NpOjeKTaHTa y4ecTByje y
M3paju BeJHKHX rpaheBHHCKHX objekaTa. Y
TOM LMJbY 43 nyTa je moceTUo AyCcTpHjy.

Kaneran MummnHo 31ame - 3rpajga Yaueep3autera y Beorpaay y aoba ou
MunankoBuha Ha YHUBep3uTET

Foundation building “Kapetan Misino zdanje’

the time of Milankovitch's arrival to the University

'~ the building of the Belgrade Un

period of 30 years of my

in the Hapsburg monarchy

also of my youth. By comir

Belgrade, | returned to m

and my family.” '

=

Leaving Vienna, Milutin Milankovitch

did not break friendly ties and scientific co-

operation with numerous Austrian scientist

and institutions that he cooperated with

exchanged scientific information at

Whenever the circumstances p

would take the opportunity to

and other places in Austria, to

and collaborators, to participat
of important scientific gath
ings or to participate in majo

construction works as a consul-

tant or designer. In that capa¢

ity he visited Austria 43 times

MILUTIN MILAN .._.
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POHOMCKO)]

10 AosacKy Ha Beorpajcku
pnankosuh kpehe y norpary
HeJIoKyNHOr cBor 6yayher
KaKo caM peye, pa3MUIL/bao
0 Aoﬁa HEroBOT HHTEH-
A3MHLLJbakba, KaJa ce ce-
ipodecopa Bapuhaka:

Je Bapuhak 20eopuo 0a y
_ HayKke uma Hez0e HeHa-
meHux u HeobpaheHux Kpajesa
l H uAu usmehy 2ycmux Hayd-
Hu4Kux Hacersa. Cmadox da pas-
. Muwseam 20e ce Hanaze mu ca-
CBUM UMU HedosorbHo obpaheHu
gjes 0a 6ux oHOe Moeao cmehu
) EKPOMHU Hay4HUYKU noced, a
#0a U Yeno enacmenuHcmeso”

ajyhu 06J1acTH , A€CKPUIITHB-
HX NIPUPOSHHUX HayKa" U Tpa-
Jje 6u Morao ,3aopaTH CBO-
MM opyhewM, 3acejaTH UX U
X0Be nJofoBe", Musankosuh
AIYIHX la 3aBUPUM Y Te rpaHUyYHe
W Hayke 4 nohox o MeTteoposoruje.

. ce cBome Apyry I[laBny Byjesuhy,
HKY MeTeOpOoJIOTHje ¥ KJAMMaTOJI0-

ax ByjeBuha ga 4 y verosoj Ha-
)aBa y KOjUMa ce HU3JalliHuje
eMaTH4yka Hayka..' OH My
aBHa JieJ1a Te Hayke Koja cy
zaBpeMeHO CcTame. Meby mu-
¥ peykor MeTeopoJora Xa-
" ~ Al "l'?a.

OBuh je 6p30 yBHAEO Aa je 6poj
CIpaBa cacBMM CKpPOMaH, a fla Ma-
marnor ©poja pacnpaBa Huje
K Kako Tpeba: ,Buma mare-

ika jom HYje 6u/a mpoApJa
1ayKYy, HUTH Cy METEOPOJIO-
I Ao6a 6uK y cTamwy Aa
e ycnemHo cayxe”. [pu

) |
.

A H H JAHKOBHR

Work on Astronomic Theory

Immediately after arriving to Belgrade
University, Milankovitch commenced to
search for the orientation of his entire fu-
ture work. He said that he was thinking for
days about that. It was the time of his inten-
sive and deep thinking and the words of his
Professor Varicak came to his mind:

JAlready Varicak had told me that
in the kingdom of science there
were unpopulated and uncultivat-
ed areas outside of or in between
dense scientific settlements. |
started thinking where were those
completely or insufficiently culti-
vated areas, in order to be able to
acquire my humble scientific plot
and maybe even the whole fief.”

Thinking about the areas of ,descrip-
tive inorganic natural sciences” and search-
ing for the field that he could ,plough with
his mathematical tools, sow and wait for its
yield”, Milankovitch said: ,I decided to peek
to these bordering areas of science and start-
ed from meteorology. I contacted my friend
Pavle Vujevic, Professor of Meteorology and
Climatology. | asked Vujevic whether in his
science existed any papers where mathe-
matical science could be applied in a greater
extent..” Vujevic gave Milankovitch major
works of that science that reflected contem-
porary achievements. Among them were the
works of Viennese meteorologist Hann and
the Parisian Angeau.

Milankovitch 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 up to
the necessary standards. ,Neither has higher
mathematics reached that science yet nor
have the meteorologists of that time been
able to use it successfully”. He always bore
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120 Ha YMY pe4H BeJIMKOr
A Ce y CBaKOj OA NpUpPOA-
0 TOJIMKO NpaBe HayKe
ynJbeHa MaTeMaTHKa.
\M pajioBe Tajia Hajlo3Ha-
ora XaHa yo4yHo je jefaH
€M KOjH je 1MoCTao jeiaH of
MeTa FheroBUX HCIUTHBakbA.
M JIeAEHHX 106a.
pAeHa xo6a?
IbHM PaJioM reoJiora JoKa-
poba Hajmuaher reosomkor
‘KBapTapa, OAUTPao BeJIMKH JioTa-
MX fo6a, a WITO je nociaeauna ne-
{MX CMEeHHBakba JKapPKUX U XJIaJHUX
Kaza cy reojiosu OTKpHIH Ty CIM-
i/bUHE MPOLIJIOCTH, HayKa Ce HaulIa
| BE/IMKOM 3arOHETKOM: 1ITa je 6Uo y3-
£'THM CTpPaLIHNM KJIMMaTCKHM IpOMeHa-
. MunankoBHh je Ty Hallao HUBY rje je
ek HBao Gorarty »eTBy.
 Jlpyr¥ METEOpOJIOIKH Npo6JeM O KO-
Me je Mn.namcoauh pa3MHUILbAO, jecTe MaTe-
M aTHiKa M3pajia porHose BpeMeHa. BumeM
Bjepxi ec je 1904. rogune dopMysnucao cu-
*'i" HdepeHIHja/IHUX jeHAYMHA Koje ca-
$U3NYKe 3aKOHE KOjH YTHUY Ha Ba-
HUje Aao pelllerbe THUX jeJHa4HHa.
HOCT OBMX 3aKOHa y MaTeMaTH4y-
yC/IOBUJIA je Aa Ce TeK MOYETKOM
croneha, pBU NyT Mouesio pas-
0 MoryhHOCTMMa MpPOrHo3uparha
»a aTMocdepe Ha OCHOBY HeHOT
fakba, pellaBajyhu HyMepHUKUM
JKEHHM cucTeM AvdepeHuMjaTHIUX
a.Q ) 0BOM Tpo6JieMy NpOrHose Bpe-
aaa\uo OJ APYTHX HayuHHKA y CBe-
- 1912, roguHe pasMMilbao je U Mu-
MiaHkoBuh. MunankoBuh je ogmax
JKWHY po6ieMa ucTuyyhi joiu
BUJIHOCT pacrnopefa KonHa H
Hab0paHOCT KOHTHHEHA-
PCKe CTpyje U CTpyjama y
W npaheHa lbeHUM Ta-
l, CMéHa AaHa W Hohu W
IHOCT TOAMIULHX 1003,

E)-1

in mind the words of the great philosopher
Kant that in each natural science the extent
of present true science corresponded to the
extent of mathematics present.

Studying the works of the best-known
climatologist of that time, Hann, Milanko-
vitch noticed a significant issue which be-
came one of the major topics of his research.
It was the issue of the ice ages.

What are the ice ages?

Hundred years of geological research
showed that the major event of ice ages oc-
curred in the time of the youngest geologi-
cal period, the Quaternary, being the con-
sequence of periodic successions of warm
and cold climate. When geologists discov-
ered that fact of the Earth’s past, science
was faced with a great puzzle: what was the
cause of these impressive climatic changes.
Here Milankovitch found a field with an
expected rich yield.

The other meteorological problem
which Milankovitch studied was the mak-
ing of numerical weather forecasts. In 1904
William Bierkness had formulated a system
of differential equations which contained all
the physical laws influencing the air, but did
not give the solution of these equations.

The mathematical complexity of these
laws was the reason that only at the begin-
ning of the 20th century were the possi-
bilities of forecasting future atmospheric
condition on the basis of its present condi-
tion first considered by solving, in a numeri-
cal way, the complex system of differential
equations. As early as 1912, Milutin Milank-
ovitch also studied this problem of weather
forecast, independently from other scien-
tists in the world Milankovitch immediately
grasped all the difficulties of the problem,
pointing out even then that: , The irregular
distribution of land and sea, the roughness
of the continents, sea currents and atmo-
spheric currents accompanied by its sedi-
ments, shifts of days and nights and the suc-
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[MYTHUK KPO3 BACHOHY W BEKOBE

a TepMUYKe U AMHAMHY-
Hoj aTMocdepH, U cBe ce
KO KOMILIMKOBAacHOj MepHu
vieaa HemoryhHo noasphu
THYKOj aHA/IU3H ¥ TOJHKO]
12 npeAcKasuBaTH BHbUXO0Ba

HapoA MUMao je cpehy ga ce y
_Hayly y MCTOM BeKy ro-
illMja Hay4YHUKa ca YHHU-
seorpagy, koja he, caezehu
Muaytuna MusankoBuha,
‘Ta/leHTa NMPOHUKHYTH Y Taj-
. He Mogenupamwa atrmocdepe.
[BUIK 32 CBOje NoJbe paja HyMepu4-
PHO3Y BpeMeHa, OHy 06J1acT Ha 4ujy
KeHocT ykasao MusiankoBuh jou no-
M cTosieha, yTeMe/bHu Cy Y CBeTy mno-
Beor‘ba,acxy HYMepH4KYy Koay" Beh

Ty reutaH o/ Ha]ycnemHu]ux peru-
ux Hy» pnqxnx Mojesa 3a notpebe
' ieHa 1 HCTPaXXMBaba KIMMe.
KOjH Ha4YHH je MH/1aHKO-
AroHeTKYy JieJleHHX a06a?
A 'TOra IITO Cy re0Jio3u U KJH-
Ja/i BpesiHe nojaTKe O pacrnpo-
JeleHNx J06a, OHM, UNaK, HHCY
ahy OCHOBHe y3poke THX MpoMe-
PasIMYUTO OCyHuYaBame 3eM/be
AKX enoxa, IITo je 6110 U3BaH
BMX HayKa.
Anemap u Kpoa, nmoHupu ac-
oje 0 JieleHuM Jo6uMa, on-
0 yTHLiajuMa NMpoMeHa op-
HHU jefaH HHU ApYyry Huje
TeMaTHYKOI UCKYCTBa Ja
} BEIMYMHY TAaKBHX yTHUAja.
KJ/BYYHMX pasJiora ITo ce Ha-
Hanasu/1a npes BeJMKOM 3a-
DLIMMa OTPOMHHX KJIHMaT-
", MeHa Koje cy ce Jo-
y reoJIOIKOj HCTOPUjH
8, MusankoBuh HanasH y
-' :;._ 0 NUTabe U3UCKYje
B L[e/Ior HH3a KOMIJIH-

T A T

cession of annual seasons all have an influ-
ence on the thermal and dynamic events in
the atmosphere of the Earth and it all hap-
pens in such a complicated manner that, at
least for now, it seems impossible to subject
all these phenomena to mathematical analy-
sis to such an extent as to be able to forecast
their successive nature”.

The Serbian people were lucky that
in meteorological science in the same cen-
tury appeared a new generation of scientists
from Belgrade University who would, follow-
ing the thinking of Milutin Milankovitch and
with the strength of their own talent, grasp
the secrets and skills of atmospheric model-
ing. They chose numerical weather forecast-
ing for their field of work, the same field of
work the complexity of which was pointed
out by Milankovitch already at the beginning
of the 20th century, and developed a region-
al numerical model, one of the most success-
ful in the world, for the purpose of weather
forecasting and climate research.

How and in what way has Milanko-
vitch solved the enigma of the ice ages?

Despite having valuable data on the dis-
tribution ice ages given by geologists and cli-
matologists, they could not discover the basic
causes of such changes, that is, the different
insolation of the Earth during past ages re-
mained beyond the reach of these sciences.

Adhemar and Croll, pioneers of the as-
tronomic theory of the ice ages, did write ex-
tensively on the influences of orbital changes
on the climate, but neither of them had suf-
ficient mathematical experience to correctly
calculate the magnitude of such influences.

One of the key reasons why the science
of that time could not have solved the great
puzzle of the causes of the immense climate
changes occurring in geological history of
the Earth was explained by Milankovitch as
being connected with the solution of all of
the series of complicated problems belong-
ing to various scientific fields, Spherical Ge-




TRAVELER THROUGH DISTANT WORLDS AND TIMES

KOBaHMX NpobJieMa, ¥ TO U3 Pa3HOBPCHUX
obsactu Hayke, CpepHe reoMmeTpHje, Hebe-
cke mexaHuke, Teopujcke dusuke. Ogatne
MunaHnkoBuh 3aKsbyuyje:

,Kamedpa Beozpadckoe yHusep-
3umema Koja mu je buna nosepe-
Ha 1909. 2oduHe obyxeamuna je
baw me mpu HayyHe ducyunau-
He. 3amo mo2ad0ox da yo4um o8af
KoCcMuYKku npobnem, 0a ysudum
He208 3amawaj u 0a nNpucmMynum

He2080M pewersy”.
—— ——————_—_—————————___________ |

Tako OH nouWwe Ja pasMHUILbA O
OCYyHuYaBamy NJaHeTa, a mocebHo 3eMJbe, U
0 KpajweM edeKTy 0BOr ocyHyaBama. [lo-
ApPOGHO aHAJU3Upa Taj, KAKO Kaxke, BEJIMKH
KOCMHYKH Npo6JsieM U 3aK/by4yje: ,Tpeba,
Jakse, Hahu Be3y u3aMehy ocyHuaBama nJia-
HeTa U TeMIlepaType HUXOBe NOBPIUHHE H
armocdepe, pelwiuTH Taj GU3UKAJHHU NpPO-
6sem...." [la HacTaBba:

,06a3pex ce mNO Hay4yHOj JHUTepaTy-
P ¥ BUJEX [ia Ta Be3a HHje npoHaheHa. Ako
64 MM, JaKJje, NOLLIO 33 PYKOM [a U iy Ha-
hem, na Taj npobsieM pewiuM, 6ap y keroBUM
IJIJaBHWUM JIMHMjaMa, y 1ieJIOM HberoBoM INpo-
CTPaHCTBY, OHAA OUX TUME CTBOPHUO MaTeMa-
THYKY TEOPHjY KOjOM GUX MOrao payyHCKHM
nyTeM npaTuTH edpekTe CyHYEBHUX 3paKoBa
y aTMocdepH ¥ Ha NOBPLUHHH 3eM/be U THM
NyTeM OLPTAaTH [JaBHe JHMHHje 3eM/bHHe
KJIUMe CTBOpeHe [ejCTBOM THX 3pakoBa H
KpeTara 3eMsbe 0ko CyHLa M 0KO CBOje oce”

,a MaTeMaTu4Ka TeopHja 64, 06yxBa-
TUBLUM [VIaBHe LpTe cajalirbe KJAHMe 3e-
MJbHHE, MOr/1a [a UCIUTA U ONHIUEe KAUMY
JlaBHe NpPOLIJIOCTH Kaja Cy ejleMeHTH 3e-
MJ/bHHE NyTame OUJIM pas3JaHM4YUTH 0f caja-
LIbHUX, a TUME Aa pelld U npobyeM neae-
HHX go6a.”.

M omuwna 6u jow mHoz20 darse
b6ydyhu Oa ce cee nnaHeme CyH-
yego2 cucmema Kpehy oko Hawe
3ge30e nNpubauUXCHO KPYHCHUM my-

ometry, Celestial Mechanics 2
Physics. Thus Milankovitch ca

“The Chair of Belgrade Ur
which was entrt

1909 encompa
scientific discipli
could indicate this cosmn
to understand its exte
undertake its solution.”

Hence, he began to study 4-
tion of the planets, espe‘c_ia
and the final effect of this ins
analyzed in detail that, as he call
cosmic problem and conclud
tion should be found between the ins
tion of the planets and the temj
their surface and the atmospher:
physical problem would be solved
continues:

,1 consulted scientific liter
found that such a connection has
found. If I could find it and solve th
lem, even in its main points, fs w
space, | would in that way cr a
ematical theory for the calcuﬂaﬁon of
effects of Sun rays in the atmospher "
on the surface of the Earth and in th
draw the main lines of the cli
Earth created by the action of st
the movement of the Earth arou
and around its own axis”. .

,That mathematical t would cov
er the main points of present climate of !
Earth and it could examine and desc
climate of the long past when tt
the Earth’s orbit were differe
ones, and solve in this way fl
ice ages.”

around our star

approximately

Ll



MYTHUK KPO3 BACUOHY W BEKOBE

—
M

\—

flonoxaj niasera y CynueBom cucremy (M3Bop: NASA's Planetary Photojournal)
"Position of planets in Solar system (Source: NASA's Planetary Photojournal)

Mamama Koje nexce y cKopo uc-
.moj pasHu. Mamemamu4Ku npuH-
yunu ocyH4aearba mopanu 6bu da
Ba) @;a b UX 100jedHaKo Kao u 3a
3a mo 6u peaynmamu mo-

8eMoea, 0 Kojum ce cada HUWma
1300HO He 3Ha. JedHom peujy,
a meopuja 6u buna y cmary
KOpavu 2paHuye Hawux He-
HUX ONaMara, He camo y

je npoHamao M3a30B 3a
0BOJ/bHO KpynaH Hpo-
MY HberoBy eHeprujy u japo-
ja ~ passuhe MaTeMaTHuKy Te-
amy Aa o6jacHH KJHUMy Ha
Mapcy u Benepy, caza,
Jgoctu. Mohu he npe-
H3payyHa npoMeHe y
caMo 3em/be, Beh H
era CyHueBor cH-

orbits, which lie in almost the same
plane. The mathematical principle
of insolation must be relevant for
all of them to the same extent,
including the Earth. As a result of
this, the results of my theory would
also be valid for this planet. They
would offer us the first reliable
data on the climate conditions in
those far away worlds about which
nothing reliable is known. In short,
such a theory would be capable
of stepping over the limits of our
immediate perception, not only in

space but in time as well.”
—_—_— = = =
Milankovitch had found the challenge
he longed for, great enough to capture his
energy and talent of a genius - he would de-
velop a mathematical theory which could
explain the climate on the Earth, Mars and
Venus, now and in the past. He would be
able to precisely calculate the changes in the
climate not only of the Earth, but also of the
other planets of the solar system - hundreds

B O B T e
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CTeMa-CTOTHHaMa XW/baJla TOAMHA Yy Npo-
LIJIOCT, U KCTO TaKo Jia UX NpeBUH Y faie-
Koj 6yayhHOCTH.

Ha kpajy MwunankoBuh 3ak/bydyje:
»YBHJEO caM Jla O ce TUM HapPOYMTHUM Be-
JIMKUM JIeJIOM, MOIJIO Ca3UATH 3/iatbe jeiHe
HOBe Hay4yHe o6sactd. Paszmuuimbao cam o
JioMallajy MaTeMaTUH4Kor opyha mro cam ra
NOCTeNeHo M3pajHo. YBUJeEX Ja, Kaja 6u ra
jol HELITO AONYHHMO, 1a 6UX 6HO y cTawy Aa
NPUCTYIIUM pellely TOI BeJUKOT KOCMHUY-
Kor npo6seMa. Majio no Masno, MOraiox ra
06yXBaTHTH MUCJIMMa y Her0BOj LIeJIMHH.

AJY YT Ka pellewy HUje 61M0 O4uIe-
JlaH, a HU JIaK u3raeaa, na MusankoBuh ka-
xKe ,YCTYKHYX NpeJi TeXXMHOM Tora 3ajaTka.
[llapeHus10 3eM/bUHUX KAUMaTa 36yHU Me,
obJsiany Hauler Heb6a HaobJsayMile Moje ye-

!

Thyau Eonose
The whims of Eol

of thousands years in the
able to forecast them in the dista
Finally, Milankovitch conc
discovered that such an excep
accomplishment could const
ing of a new scientific area. |
about the reach of the math
which I gradually made. I realized 'tk
I could slightly supplement it, I wo
able to undertake the solving of such a
cosmic problem. Bit by bit, | hgca
ble of encompassing it in its entire
thoughts.” _
But it seems that the road t
lution was neither obvious no
Milankovitch said: ,I flinched befo:

MILUTIN MILAN
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YUHU Me TMOKHC/IMM, a Ka-
D, @ HAPOYMTO Georpascka
ao 6ux ce: Ko 61 morao no-
f rH4Ke obpacue cBe hyau
o
30jEBPCHU [103HABaoL; tbyTHOBHX
BUTalMje M3 KOjuX Ce pasBuJA
exaHUKa, MunankoBuh je po6po
{ }ﬂf‘y WIpPa 3aKOH IIMPEk:a To-
-%ﬂﬂ.ua. 06jearHMBILK 0Ba JBa
DKa3ao je y/I0ry acCTPOHMCKHMX YH-
e'rax-by MeXaHu3Ma TOIJIOT-
Joka3ao je aa reometrpuja
opbuTe yca0B/baBa KOJHYUHY
‘€Hepruje Koja CTHXe Ha jeAHHULY
[MHE rOpE:€r coja aTMochepe, a Hbe-
OAMYHE NPOMEHE MEHAjy CE30HCKY
TOpPHY pacnofesly OCyH4YaBama, LITO
132 OC/IeAUIY TPOMEHY KJIUMe.
~ Ton/j0oTHa KosMuuHa Koja ca CyHua
jocneBa Ha 3eM/bMHY MOBpPIIKMHY 3aBHUCH
DA KBajpara pacrojama of CyHua, o6sHnka
|| AMMeH3Mja 0pbuTe, Kao U OF yIJia NoA Ko-
jum CyH4yeBH 3pauu najajy Ha ogpeheHy no-
'BPILMHY, KOja Ce Mema NPOCTOPHO, ca Npo-
[eHOM reorpadcke IMpPHHE, ¥ BPEMEHCKH,
7 K CTajiHe, CIIope aJv NoCTojaHe Mpo-
1 ldjeHTaunje W Haruba oce poTaluje.
' CaMOM 3a4Y€TKy CBOjUX NpopadyHa
pBUh je MOIIA0 O YMHbEHHLE Ja ce
: usmehy CyHua u 3eM/be TOKOM
eH-aJ10, @ CAMUM THM MeHao ce U
0 oA kKojuM cy CyH4eBM 3paly AocneBa-
eMJbHHE NOBpIIKHeE. Ycaes NpeLecH-
Tal{je Merhao ce U Harub 3emM/bHUHe
1a eKAMOTULM Kao U T0JI0%kaj U 06-
JIMNITHKe y mpocTopy. CBe To JoBOAHK-
NpoMeHe ¥ KOJIMYMHHU TOIIOTE KOjy
MUTOBAJIO MOjeAUHUM YTIOpEeLHU-
JbH. AKO 6U ce 3HaJIU M0JI0XKa-
Ka Kpos NpoTeKJ/10 BpeMe, Taja
i pacnopes CyH4yeBe TonjoTe
japyjanuje TOMJAOTE MoOIe
* y3payyHajy kopuuhemem
HOI MaTeMaTHYKoOr ana-
CTH NPUHLMN Morao Ou

clouded my forehead, each rain made me
wet, and whenever wind would start blow-
ing, especially the Belgrade Koshava wind,
I would ask myself: Who could capture in
mathematical forms all the whims of Eol...?”

Since he had good knowledge of the
Newton’s laws of gravitation which gave rise
to Celestial Mechanics, Milankovitch knew
the role of the law of the distribution of the
thermal energy of the Sun. Uniting these two
laws, he proved the role of astronomical fac-
tors in the initiation of the mechanism of
thermal changes. He proved that the geome-
try of a planetary orbit determines the quan-
tity of solar energy arriving on a surface area
of the upper atmospheric layer, and that its
periodic changes modify the seasonal and
spatial distribution of insolation, which has
as a consequence the changes of the climate.

The quantity of heat from the Sun
which reaches the surface of the Earth de-
pends on the square distance from the Sun,
the shape and dimensions of the orbit, as
well as the angle of the solar rays falling on
a certain surface, which changes spatially
with the change of geographic latitude and
temporally, following the constant, slow but
steady changes in the orientation and incli-
nation of the rotation axis.

At the very beginning of his calcula-
tions, Milankovitch commenced from the
fact that the distance between the Sun and
the Earth changed in time and with it also
the angle of the solar rays when attaining
the Earth’s surface. Due to the precession
and rotation, the tilt of the Earth’s axis also
changed towards the elliptic, as well as its
position and shape in space. All this brought
about the changes in the quantity of heat
emitted by the Sun arriving at particular
parallels on the Earth. If the past positions
of parallels were known, then the distri-
bution of the solar heat and the thermal
variations could be calculated by the
use of a certain mathematical tool. The

S




TRAVELER THROUGH DISTANT WORLDS AND TIMES

Jla ce npUMeHHU U 3a 6yayhe Bpeme. To cy 64-
Jie MusankoBuheBe noJjia3He OCHOBe.

MunankoBuh je cBoj Hay4HH IJIaH pe-
lIaBarkba OBOI BEJMKOI KOCMHUYKOI npobie-
Ma M3paJuo BeoMa TeMesbHO. tberos je np-
BU LIW/b 6HO Ja ONUlle reOMETPHjy nyTame
CBaKe [JIAHeTe U /1a [TOKaXXe KaKo ce Ta reo-
MeTpHja Memalla TOKOM NPOTEKJIUX BEKOBA.

Munankosuh je y»kuBao Aa paju Ha-
TeHaHe U 6e3 xypbe, ITO My je 6110 OMOTy-
heno Ha YHuBepauTteTy y beorpaay. Kaga ce
yBEpHO Jla ce CTa30M KoOjy je HaMepaBao Aa
C1eJM HUKO NIpe Wera HUje KpeTao, Naw/bH-
BO je MCIJIaHHUpaAo CBoOje Haquo NyTOBambe
Kpo3 ,BacUOHy M BekoBe". CaMo je BeJMKH
yM MOrao Aa 3aMHUCJIM TaKaB NOAYXBaT. AJIK
3a OCTBapeme TOor noAyxBaTa 6110 je Heoll-
XOZAHO MHOI'0 BHIUE OJ, BEJMKOT YMa, a 1pe
CBera OrpoMHa eHepruja, YIMopHOCT U CH-
CTeMaTUYHOCT MJaJor HayyHWKa. Taj myT
Ha Koju je MunankoBuh kpenyo 1910. roan-
He Tpajahe 30 roaguHa.

Ha cBojoj Teopuju pasuo je cBakor aa-
Ha. Yak 61 U Ha OAMOp, KOjH je NPOBOAHO
ca cynpyroMm THuHKOM M CHHOM Bacuiujem,
HOCHO N0 HEKOJIMKO Kodepa KmbHura U 3ax-
TeBao Jia Cce y BheroBoj cobu Haja3y pajHH
cto. Hajsehu aeo cBojux npoy4aBama oba-
BJ/bao je koA Kyhe y Beorpaay, uau y crapoj
3rpagu YuHuBepsuteta, y Kaneran-Muuu-
HOM 37amwy. [oBopehu o ycnoBuMa 3a paj Ha
YHuBep3uTeTy Munankosuh kaxe:

~Moja coba 3a pad Ha YHusep-
3umemy je CKPOMHO, anu y200HO
ymoyuwme. Ty, 3awmuheHo dso-
cmpykum 6edemuma 00 ocmanoe
ceema, oceham ce Heonucueo do-
6po, my yumam, pasmuluream, ca-
Ham, Kadkad u dpemam. Kpo3 ee-
IUKU POMAHCKU 080CMPYKU Nnpo-
30p omeapa ce dusaH BUOUK Ha
AyHae u npeko re2a. Tako sudum,
KpO3 maj 8apowKu npo3op, KaKo
200uwWra doba nponase jedHo 3a
opyaum”.

——=

same principle could be a
ture time. These were the star
Milankovitch'’s theory.

Milankovitch builta
entific plan for the solution
mic problem. His first aim v
the geometrical path of eac
to show how that geometry
the past ages.

Milankovitch enjoyed work
and steadily and that was possible
Belgrade University. When he wa
nobody had trod the path that
to follow, he carefully planned
journey through ,distant worl
Only a great mind could envisage st
ect. However, for the completion ¢
project much more was needed |_ |
mind, above all, immense energy, |
and systematic work were requi
young scientist. Milankovitch ul'-i
this journey in 1910 and it lasted 3(

He worked every day on
Even during his vacations spent
wife Tinka and son Vasilije, he wa d
several suitcases full of books and he
insist on having a writing desk in his :
Most of his work was done at his home"
Belgrade or in the old University buile
»Kapetan Misino zdanje". Milankovitch w:
the following about his working cor
at the University: r

~My study room a f niver
sity is @ modest but ::omfa able
refuge. There | feel md scrib
well, protected by :
from the rest of the worl
read, think, dream an
even nap. Through
Roman window;
opens towards th
yond. There, throu
that window, | wai
seasons pass one a;
another.” '
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[MYTHUK KPO3 BACHOHY M BEKOBE

X KOjH Cy ¥ 10 Taia pa3Mu-
IMYaH HaYyMH Kao MunaHkoBHh,
HbUX HHje MoCceloBao AOBOJ/LHO
eMaTH4YKO 3Haibe 3a pelle-
Ma. OH je NpBH YCTaHOBHO
pcTe MpoMeHa aCTPOHOMCKHX
ACTHKA W HHXOBA NMOBE3aHOCT Y
by Hallle IaHeTe M3a3WBajy 3Hauaj-
MKJIMYHE IPOMEHE HEHOT 0CYHYaBatba.
"Munmosuh je y cBoje npopauyHe
[PH aCTPOHOMCKA LIMKJAYCa, KOju
NOCMaTpaHU, YeCTO Ha3UBajy
€HOM, jep je CTBOPHO NpeLU3HY
H:HX0BOM YTHIAjy Ha KJIUMY.

peliecHjy Tauke paBHOAHEBHLE,
peBoOJYyLH)y 3eMJ/bHMHE pOTalHo-

| ““ l ’ ‘HI

Q(. htbhq
m i """"-mul Sy
' _'_ L]

!'H'l

. ,“
T TI Y LLLLLT KR
1 Ty : Iy

There were others that had thoughts
similar to Milankovitch but none of them pos-
sessed sufficient genial mathematical knowl-
edge to solve the problem. He was the first to
identify that these three types of changes
in astronomic characteristics and their con-
nection in the movement of our planet cause
significant cyclic changes in its insolation.

In his calculations, Milankovitch in-
cluded three astronomic cycles which taken
together are often called by his name be-
cause he created a precise theory on their
influence on the climate.

The precession of the equinoxes, that
is, the revolution of the Earth's rotational
axis of 23 000 years was first calculated by
the French scientist, de Alhamberre and his
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» = THTAM, PasMHUIL/BAM, CaBbaM, KaJ KajJ U Apemam”
(MsBop: M. Munankosuh, Ayro6uorpadmuja)
»1 read, think, dream, sometimes even nap”
{Source: M. Milankovitch, Autobiography)
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ITPOJIBRHA HATHUB
- PABHOTHEBHIIA  POTALIUIE
o 1.3.) .
T T
JETBH -~ .

concrnu}»}r

Ve

152 MEnmOHA
KEJIOMOTpA

Cajgamiskbu N0J0XKAj TaYaKa Co/ICTUIMjyMa (JieTrH, 21, jyH; 3uMcky, 21, 4
paBHoaHeBHuA (npoaehHa, 21. mapT; jecewa, 22. cenTeMbap) Ha OPGUTH :
CyHua Ha ceBepHOj xemuchepu, Haru6 oce poranuje 3em/be u npenecHja

3MMCKH
COJICTHIIHT

147 manmora
KRJIOMeTpa

ITEPUXE]

JECEBA
i PABHOOHEBHIIA
(22. 9.)

Present position of the solstice points (summer, 21 June; winter 21 Dﬁ‘ci‘!mher]' and
equinox points (vernal 21 March; autumn 22 September) on the Earth orbit arous
Sun in the northern hemisphere; obliquity of the Earth’s rotation axis and p

He oce of 23.000 roguHa nps4 je npopauy-
Hao ®paHuys [le Anambep, a B2roB 3eMJbak
AjeMap Mucauo je pa ce jeaeHa aoba ja-
BJ/bajy Y PYHKUHjU OBOT LIUKJIyCa.

MusiankoBMheBM MaTeMaTU4KH NpO-
payyHU U HeroBa KpHBa OCyHYaBama 3a
pasiu4uTe reorpadpcke LIMpUHE MOKasaau
cy Aa je 23.000 roguwuma ocuuaayMja pa-
cTojama 3eMsbe of CyHLia caMo jeJjaH eJie-
MEeHT HacTaHKa JeJeHUX Ao6a. [Ipema Tome,
LUKJyC peLecHje 1 1araHo KPY»KHO KpeTa-
e MoJ1a eKBaTOpa 0KO NoJia eKJIUNTHKE J0-
MHUHaHTaH je 33 HUXKe reorpadcke WHpHHe
WK €KBATOPHjaIHU NOjac.

countryman, Adehmar thought that ice
occur in a function of this cycle.
Mathematical calculations of Milanke=
vitch and his insolation curve for variog
geographical latitudes showed that th
cillation of 23,000 years in ista.
the Earth from the Sun is only
causing the creation of ice ages. .
to that, the precession cycle ang
circling of the equator pole aroung
tical pole is dominant for lo
geographical latitudes or
equatorial belt.
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eAiMlIa NperecHje je Aa ce
Ha TOAMIILHX 10632 TOKOM

pemema npo6Jie-
A Be3aH je 3a Haru6 3e-
Ma eKJHNTHUIHU Y paclioHy
4.5°. ¥ cBOjoj kmbu3n ,Kiuma
6jaBspenoj 1875. rogune Ilejmc

nocraeuo Aa he no HapezaHor
W KajJia ce oca poTaluje

The main consequence of precession
is that the relative durations of the annual
seasons during the time change cyclically.

The second element of the solution of
the ice ages problem is linked to the tilt of
the Earth’s axis towards the eclipse, which
lies in the range from 22.1 deg. to 24.5 deg. In
his book, ,Climate and Weather”, published
in 1875, James Croll supposed that the next
ice age would occur when the Earth’s rota-

—
Direction Nosth
Pole points
{actually
nchined only
2315 degrees)

(A UL ST P LN

Periodicity : 23000 Y cars

U HOpMaJly, jep Ha Taj Ha-
1aCTH NIpUMajy Mamby KOJIH-
2. A Kpoa HHje Morao game
iHja CBOjy TeopHujy, jep HMje NO3Ha-
e HeOeCKe MexaHHKe HUTH je 6uo
@ pasBuje MaTeMaTHYKH anapat. Y
ke Kpoa je mmak ocrao 3a-
OA NMHOHHPA aCTPOHOM-
'OpHje JieJeHHuX 106a.
aHkoBuh je, Takobe,
A je mpoMeHa Haruba
Hje 3eMJbe 0 U3y3eT-

H MUJIAHKOBHU |

lermg
| %

Eath's
, Today,

larre

Earth's Orbit 10&3}!“ from now

northem
hemisphere

y IIpenecuja rauke paBHOJHEBHLE

ANIBU H0JA0Ka] ¥ 6yayhu nosiokaj kpo3 5, 10 1 15 xu/baja roguHa)
- Precession of the equinox points

{present position and future position in 5, 10 or 15 thousand years)

tion axis approaches normal since in that
way the polar areas receive a smaller quan-
tity of heat. However, Croll could not develop
his theory further because he neither knew
the laws of celestial mechanics nor was he
able to develop the mathematical tool. Nev-
ertheless, in the history of science, Croll is
recognized as one of the pioneers of the as-
tronomic theory of ice ages.

Milankovitch also realized that the
change in the obliquity, or the tilt, of the
Earth’s rotation axis is of exceptional signifi-
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HOT 3Hayaja 3a U3MEHY KJIMMe Ha IJIaHeTH.
Kaga je Haru6 Behu oj cajjaiumer Koju us-
HocH 23,5°, Taja ceBepHe 06J1aCTH MPUMajy
Behy KOJIMUHMHY TOIJIOTE, CHEr W Jie[ Ce Mo-
BJaYe W 33/JpKaBajy Ha NpPOCTOpHMAa KOjH
NpUnagajy BUCOKMM reorpadCcKuM IHPHHA-
Ma. TokoM reosiolke NpowJIOCTH 3eMJbe J0-
rahaso ce Ja cHera U jieia HUrZe HUje W10
Ha MJIAaHEeTH, NMOCe6HO y BpeMe BJaJlaBHHE
JAMHOCAypyca UJIH reoJIOLKOT 4002 Kpeae.

_22.| degrees

=r

v

/

Present Tt

/
Minimum Tile

o om e -

FRADIATION

PERIODICITY:
41,000 YEARS

IIpomena nHaruba oce poranuje 3em/be y 04HOCY Ha paBaH nyTame ml{yimé
(op6uTanna pasa). laHammu Haru6 3eM/bHHE 0ce H3HOCH 23,5 crenenn
Change in the obliquity of the Earth’s rotation axis in relation to the orbit around the =
Sun (orbital plane). Present obliquity of the Earth’s axis is 23.5 degrees '

Kapa je naru6 mamu o 23,5° Taza no-
JlapHe 06J1acTH NpPUMajy Mamy KOJUYUHY
TomnoTe oA CyHLa, ek ce LUMPHU Ka jyKHUM
ynopeAHUIMMA U HACTajy YCJA0BH 3a pa3Boj
JNepeHor ao6a. TakBUX NpHUMepa je 6HJI0 TOo-
KOM TeoJIolIKe UCTOpUje 3eMJbe, a reosio-
KO Jo6a KBapTapa, Koje je MusaHkoBuh

EQTUATOR

cance for climate change on ,
the tilt is greater than the prese
is 23.5 deg, then the northern areas r:
a greater quantity of heat, the snow &
recede, only remaining in the a
ing to high geographical latitu¢

g =y

the geological past of the Earth
that no snow and ice existed on the
especially in the time of the prev: :
nosaurs or the geological age of chalk

: ol
24.5 degrees

23.5 degrees

T

.

|

-

¥

/

1
¥
v
|
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L
: Maximum Tilt

I

When the tilt is less than 23.
polar areas then receive a smalle
of heat from the Sun, ice spre
the southern parallels and con
for the development of an ice
age. There were such examples
during geological history of the
Earth, and in the geological ag
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+ 55 U K
ST i NMOKPHBAY Ha CeBEPHOj M jyxHO] xemucdepu y poba nocaejmer jejeHor
. Kot £ 18.000 xnu/paja roaguHa ¥ cCajaliby U3IVie]] JieAeHOT TOKPHBAYa y J1eTHeM Me-
: .’ ~ puoay (M3sop: Mark McCaffrey, Paleoclimate Program/NOAA)
4 o r on the northern and southern hemisphere in the time of the latest ice age
% - thousand years ago and present condition of the ice cover in the summer period
" (Source: Mark McCaffrey, Paleoclimate Program/NOAA)
ko
Bao, BHLIE bUX ce HauaMe- of Quaternory, which Milankovitch especial-
a Ha NJIaHeTH. ly studied, several of them successively de-
[l CBOj MaTeMaTH4Ku ana- veloped on the planet.
e Halllao fa NpOMeHa Ha- Applying his mathematical tool, Milan-
' Taun]e 3emibe oarosapa mepu- kovitch found that the change in the tilt of
: i ‘I‘OAHHa 3a passinKy oA nipe- the Earth’s rotation axis corresponds to the
gicnyca of 23.000 ropnHa oBa period of 41,000 years. Unlike the preces-
MHHHPA KOA BUCOKHX I'€-  sjon cycle of 23,000 years, this periodicity
HX MIMPHHA. dominates in high geographic latitudes
hu esieMeHT pemle- The third element of solving the prob-
EMa JIEAEHHX A0- lems of ice ages relates to the eccentricity of
P S 0 CE Hd EKCUEHTDPH-  the Earth’s orbit around the Sun. A changed

MUJAAHKOBHU T
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uuTeT 3eMJ/bHHe NyTame oko CyHua. Ycaen
npoMeHe pacrojamha of CyHLa, MpH OBHM
IIpOMeHaMa Memwa ce 10TOK CyH4YeBOor KpaT-
KOTaJIaCHOT 3padyerba Koje jJocnesa Ao 3e-
MJ/bMHE MOBpIIMHE, [IPDM YeMy Ce Hau3Me-
HUYHO peAyKyje WM noBehaBa KOJMYHMHA
NpUCHeor 3payerba Ha 3eM/bUHY NIOBPILHU-
HY Y pa3/IMYMTHUM Ce€30HaMa.

MunankoBuh je M 0Baj Tpehu eneMeHT
yBeO y CBOje MpopadyHe, cxBaTajyhu fa ce
OH 3HauyajHO MEeWA0 Y TOKY I'e0JIOLIKe Npo-
WJI0CTH. MakKo cy Te NpoMeHe Hausries Ma-
Jle 1 AOCTHXKY TeK HajBuule 7% ofcTynama
0/l KpyXKHe NyTae, UIIAK Cy ofUrpase Ou-
TaH yTULQ] Ha KAMMy. MunankoBuh je cpa-
YyHao Ja je nepHoaH3anuja eKCLeHTPUILIU-
TeTa 100.000 rogrHa, a KaCHUjU NpopavYyHH
Cy I0Ka3a/au Aa MOCTOjH joll jefjlaH Y UBHOCY
oj oko 400.000 roguHa.

Ha Taj HayuH, Munaukosuh je cBoj
NMPBHU LIMJ/b JIAKO MOCTUrAo0.

JaHac y Hay4HOj auTepaTypy, Bapuja-
OUJIHOCT eKCHeHTpULMTeTa 3eM/be, Haruba
HhEeHE OCe pOTallyje U NpeLecyja npescTaB/ba-
jy TpY IOMMHAaHTHA LMKJIYyCa, I03HaTa oA Ha-
3uBoM MuuiankoBuheBu
LIMKJIYCH, jep je OH ojpe-
JU0 HUXOBY NEPHOAH3A-
14jy. OBa Tpu LUKJIyCa J0-
BOJe [10 IpOMeHa Y Ce30H-
CKOj ¥ TIPOCTOPHO] pacrio-
Jenn CyHYeBOr 3payerha
Koje focnesa [0 3eM/bHHe
NOBPIINHE, YCJI0BJ/baBajy-
hu THMe KOHTpacTe u3Me-
hy ce3oHa. OBO IOBPEMEHO
nosehare KUK cjabbeme
CyHdyeBe paaujauuje Au-
pPeKTHO yTU4Ye Ha KJIUMarT-

MunankoBuhy mema ce y nuksycuma o 100.000 roauna (M3sop: |
Iimbrie, 1986/1987)
Schematic presentation of eccentricity. According to Milankovitch, t.he -~
shape of the Earth’s orbit around the Sun changes in cycles of 100, 000 ye;
(Source: Pisias and Imbrie, 1986/1987)

distance from the Sun chang
solar short wave radiation t
surface of the Earth and it suc _
ther reduces or increases the quanti
radiation that the Earth’s surface
the different seasons. - 1
Milankovitch also include
element in his calculations, unde
that it significantly changed durin;
logical past. Although these cha
small and reach a maximum of only
viations from a circular orbit,
less had significant influence
Milankovitch calculated that ¢
tion of eccentricity is 100,000
er calculations proved that ang
400,000 years. :
In this way Milankovit
reached his first target.
Today in the scientific lite
variability of the Earth’s eccentr
uity of its rotation axis and pre:
resent 3 dominant cycles, know
ovitch’s cycles, because he defi
riodization. These 3 cycles bring
changes in t.'hf"se
and spatial distri
of the solar radiz
that reaches the E
surface, thu
contrasts
seasons.
increase o

solar radiatior
influences the

system of the Earth
is, the exten
sion of ic

Earth.

MILUTIN MILA‘ .
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-
'O[IHOCHO Ha LIMpeHbe WK
a Ha 3eMJbH.
)OHjeHuX pesysTaTa npej-
L DMBa OCYHYaBamba Mu-
YTBPAHO JAa ce y MOJIapHUM
‘HaaMohHO UCNIOJbABAjy CeKy-
e Haruba oce poraumje. Y
THO) ] acy JAOMHHHMPajy npo-
MYHOCTH U MpeliecHje, OAHO-
WKMHE TOAMIImbLUX fo6a. Ha
dckrM mMpUHaMa, Hapo-
, A0J1a3e MpPOMeHe CBa TpH
a eJieMeHTa /0 MOojeAMHAYHOr
ja. Takobe je youeHo ja je 65° ceBep-
yrpadcke MIMPHUHE KPUTHYHA 06JaCT
pHeTax rianMjamje.
locTurasiy cBoj npsy uub Munan-
#ih je KpeHyo y CBOj MOGEIOHOCHH Tio-

Analyzing the obtained results repre-
sented as insolation curves, Milankovitch
found superior expression of secular chang-
es in the tilt of the rotation axis in the polar
areas. In the equatorial belt, the changes in
eccentricity and precession dominate, that
is, the changes in the duration of the annual
seasons. In middle geographic latitudes, es-
pecially from 50 deg. to 60 deg, the changes
of all three astronomic elements have their
individual expression. It was also noticed
that 65 deg of the northern geographic lati-
tudes is the critical area for the beginning of
glaciations.

By reaching his first target, Milanko-
vitch started his victorious campaign. It
seemed to him that his second target was
within his immediate reach, the target that
can be called the physical part of the theory
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Ce /ia je HEeros APyru UH/b,
BaTH QUSHYKHM Ae/I0M
3pauyyHaBarba KoJ1Ka KO-
" 3pauyera Koja Maja Ha
8 MJIaHETE TOKOM CBaKoOr
M Ha CBaKOj reorpadckoj

anpeaoaana MebhyTum,
e: ,Anu Hacrojehn ga
HeM y caM npo6.iem, HaH-
2 Temikohe ¥ He Morax jJa-
)WypHHA porabaju modetkom 20.
¥ My oMoryhuau HecMeTaH paj. To
€ nokosie6aso MJAaJor HayyHHKa.
Buhy je 6uno 32 roguHe H 610 je
{ CBa)y CHary u ycnex, 6e3 o63upa
iCKpce po6ieMe.
Beh 1912. rogune usbuja [Ipsu 6an-
HCKH paT y koMe MuiaHkoBuh y4ecTByje
eaepEHmGClmuup Jlok je Munankosuh
C ,__anao CpIicKe jeAMHHIE KAaKO ce Npo-

€ HhberoBOM BJIaCTUTOM Ha-
caBiahuBamby TEOPHjCKUX
_ O CprcKe jefHHHLE OCBO-
CTa al, a MunankoBuh JoKy4u
‘MaTeMaTH4YKHX Mpo6aeMa. YCKopo
‘NpeKkup BaTpe 1 Musankosuh ce
| HQy4HOM pajy y beorpaga.
0 je cafa 6p30 HampesoBao, 36or
HX npuauka Ha baskaHy, MunaH-
1Iy4M0 Aa He HacTaB/ba CBOje
OK pesy/iTaTe A0 KOjux je Beh
A Ha XapTHjy. OHHM Cy TOKOM
.rop.uHe o6jaB/beHH y TpH
: e. [loyeTkoM 1914. roguHe
Euﬁ e QGJaBHO jow jesaH yaaHak
) aﬂpouomcxux TeopHja 1eJeHHX
NaH Ha CPTICKOM je3uKy, y jeKy
veHa y EBpony, 0Baj YsaHak je
[MHaMa 0CTao Heno3HaT Ha-
jaBHOCTH. Unak, MunaH-
MU pagosu cy Beh 6a-
BO CBETJIO Ha NMUTaHe
ux ao6a. Munankosuh ce

and connected with the calculation of the
quantity of solar radiation that reaches the
surface of each planet during each annual
season and in all geographical latitudes.

At the beginning, all Milankovitch’s re-
search progressed well. But Milankovitch
wrote: , Trying to study the problem more
deeply, I was met with numerous difficul-
ties and could not go further.” Also tumul-
tuous events at the beginning of the 20th
century disturbed his work. Nevertheless,
that did not discourage the young scientist.
Milankovitch was 32 and he was convinced
of his strength and success regardless of the
existing problems.

The 1st Balkan War had already broken
outin 1912 and Milankovitch participated in
it as a reserve officer. While watching Serbi-
an units force their way to a mountain peak,
his thoughts were directed towards his own
scientific forcing in conquering theoretical
obstacles. The Serbian units soon conquered
the peak Starac and Milankovitch found the
solution of mathematical problems. Soon the
conflict ceased and Milankovitch returned to
his scientific work in Belgrade.

Although he now progressed swiftly,
due to the uncertain conditions on the Bal-
kans, Milankovitch decided not to continue
his calculations before publishing his already
attained results. During 1912 and 1913, the
results were published in three short pa-
pers. At the beginning of 1914 Milankovitch
published another article ,On the [ssue of
Astronomic Theories of Ice Ages”. Since it
was published in the Serbian language in the
midst of hard times in Europe, this article
remained unknown to the scientific commu-
nity for years. Nevertheless, Milankovitch’s
papers already shed new light on the issue of
ice ages. Milankovitch again returned to his
calculations convinced that nothing would
impede his work and that time was the only
thing he needed for the calculations.
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NMOHOBO Bpaha CBOjUM NIpopayyHHMa yBe-
peH [a My BHMlUe HULITA He CTOJH Ha NyTYy, U
Jla My je caia moTpebHO caMO BpeMe 3a pa-
YyHame.

[IpBu cBeTcku paT 1914. roauHe 3a-
Tekao je MunytrHa Munankosuha Ha cBag-
6enoM nyTty y pogHoM /Jla/by, KOju je Taja
6o Ha TepuTOpHju AycTpo-Yrapcke. Kao
CTpaHH ApKaB/baHUH OUBaA 3ap06JbeH U UH-
TepHUpaH y Jyiorop y ceso Typaw kog Kap-
JIOBLQ, @ 3aTHM Yy KOHL|EHTPALMOHH JIOTOpP Y
Hexupepy y AycTpHju.

Anu MunankoBuh U y OBUM OKOJIHO-
CTHMa HacTaBJba CBOj HAYYHHUUYKM paj, KOjH
onucyje cnegehum pedyrma:

,Cedox Ha kpesem, oba3pex ce no
cobu u cmadox 0a ce yxusroyjem
y €80j HoBU OpywmeeHu noso-
waj... ¥ mome py4yHom koghepy Ko-
ju cam noreo ca cobom, Hanasunu

Hanue nepo, ayna , miméep
Fountain pen, pipe, slide rule

The First World War in 1914 found Mi- 3
lutin Milankovitch on his honeymoon in his
native Dalj, which was then on the territory
of Austro-Hungary. As a foreigner he
captured and interned in the priso:
in the village Turanj near Karlovac ar
moved to the concentration camp in
in Austria. l

But even under such circumstances,
Milankovitch continued his scientific works
which he described in the following words:

hand luggage which I £
me were my alreac
only started works on
my cosmic problem;
there was even s
blank paper. | loo
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eeh wmamnaHu unu

pYemu padosu 0 MoOM Ko-
‘ npa&'newly, my je 6uno
muje. lMovex 0a npe-
me criuce, y3ex y pyke
_ DHO HaAus-nepo, cmaoox
nuwem u paqyHam”.

a 1914. rogune Musan-

epa u3 beva 610, y uHTepecy
u ynyheH fa xusu y by-

aX Mno JoJsiacky y byaumneury,
Buh ce cpehe ca gupexTopoMm 6u-
ke Mabapcke akagemuje Hayka Ko-
poH Cusy, Koju ra je 6yayhu aa je u
OUO MaTeMaTH4ap, o6epyyKe MPUMHO U
hno My HECMeTaH Hay4HH paji y 6u-
MoTenn Mabapcke akafemuje Hayka u
_Tpa.r_mor METEeOPOJIOMKOT HWHCTHUTYTA,
a Taj HaYMH GIMCTaBH YM KPEHyO je 3Be-
aHUM CTasaMa HCTpaxHBaiba.

~ OBgie je MunankoBuh nposeo 4 roau-
ehu ,6e3 xyp6e 1 NaX/bUBO NJIaHUpa-
K¥ KOpaK". [lBe roguHe je oCBeTHO
MaTeMaTH4Ke TeopHje 3a IpejBH-
Me Ha 3eMJbM OHAKBa KaKBa je Ja-
v Tpehe u yeTBpTe roauue 6opas-
e, Munankosuh je 3aBpiino
cajaimke KaMMe Ha Mapcy u Be-
e YIIPKOC CBETCKOM paTy MOCTH-
M OW/b: MaTeMaTHU4YKU U3pas ca-
‘Ha 3eMJbH, Mapcy v Benepu.
Ao cpéaune 1917. Munankosuh je 3a-
( pa A- BH3U ,,MaTemaTquu OCHO-
/Ke 0 KOCMHYKOM 3pademwy”. ¥ meby-
paT ce 6uo 3aBpuiuo, Te ce Mu-
I Ca CBOJUM YE€TBOPOTOAHLIHHM
[Ma paja 6enMM AYHABCKUM Na-
ha xyhu y Beorpag,

Kwury Ha JpaHuycku
0N akageMuk HBau Da-
DHa ce ny6/uKyje noj Ha-
M ,MatemaTnyxa Teopwuja
1X Il0jaBa M3a3BaHUX

AiH MUJAHKOBUTR

over my works, took my faithful
ink pen and started to write and
calculate.”

_ s =

Due to the efforts of his Professor of
mathematics from Vienna, Cuber, Milanko-
vitch was liberated in the interest of science
on the eve of Christmas 1914 and sent to live
in Budapest.

Immediately after arriving at Buda-
pest, Milankovitch met the Director of the Li-
brary of the Hungarian Academy of Science,
Kolomann von Silli who, being also a mathe-
matician, eagerly accepted Milankovitch and
enabled his undisturbed work in the library
of the Hungarian Academy of Science and
the Central Meteorological Institute. In such
a way this great mind continued his starry
paths of research.

Here Milankovitch spent four years
working ,without rush and carefully plan-
ning his every step.” He devoted two years to
the development of a mathematical theory
of forecasting the climate on the Earth as it is
today. During the third and fourth year of his
stay in Budapest, Milankovitch finished his
description of the present climate on Mars
and Venus. Thus, despite the World War, he
reached his second target: the mathemati-
cal expression of the present climate on the
Earth, Mars and Venus.

Until the middle of 1917, Milankovitch
finished his work on the book ,Mathemati-
cal basis of the science of cosmic radiation”.
In the meantime, the war ended so Milanko-
vitch with the results of four years work re-
turned on a white Danube steamship to his
home in Belgrade.

The book was translated into French
by the academician Ivan Djaja and published
under the title ,Mathematical Theory of
Thermal Events Caused by Solar Radiation”.
It was published in Paris in 1920 and with
it Milutin Milankovitch also officially under-
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CyHueBuM 3pavyeweM”. O6jaB/beHa je y [la-
pu3y 1920. rogune yuMe Munytud Munan-
KoBuh ¥ $opMasIHO NpPHUCTyna 3aCHUBAKY
CBOje YyBeHe TeopHuje o [JIallujasiHUM lepHU-
oJAuMa JieJeHor goba.

MeTeopoJi03H Cy ofMax no o6jaB/bHUBa-
wy oBor gena 1920. rogrHe npeno3Haau Kao
3HadajaH JONPHUHOC Npoy4aBaky CaBpeMe-
He kauMe. Kibura je Takohe 6u/a KopucHa
U MCTpaKMBayuMMa KJMMe MpPOILJIOCTH Halle
niaHere. [lopen Tora, Musankosuh je TBp-
JIMo Aa 61 610 moryhe u3padyHaTH 3a 6UJI0
KOje BpeMe y NpOLIJIOCTH, KONUYHMHY CyHue-
Be eHeprHje Koja je Jonupasa 1o 3eMibe.
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PHENOMENES THERMIQUES

LA BADIATION SOLAIRE
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took the founding of his
the glacial period of ice ages.
Immediately after the public
this book in 1920, meteora ogis
it as a significant contribution {
of contemporary climate.
of use to the researchers o
of our planet. In addition, Milar
gued that it should be possible
the quantity of solar energy tha
Earth for any time in the past.

-

#

¢-:* pdete ddmm— -r&o.-—t‘dd.-.r-‘--
oy hies drmm e i e e badbes
R T e
(R, R i "’l""'"'r"“'.!‘."
P L e mar T mhe L LRIEY Y
e L e T )
L e e L ] ey e rd s
e e« Ayttt e wawlon e ot ity s §
Tadge # it - o —yr—— a.q-ﬁ..cﬂ_..-_
“"‘"“""-““%MM
i 4 e = " - -

i -
i,
 ———

"‘*M-“&‘M;“‘n

'-‘a-g.’---l . -~ 2

LT = ¥

T 'y -
it LR SR,
¥ et s e "‘E::-L:oﬂ ———
e wm -pgn g_.'.w :..'..,.1 3
S ST e pivsna, g dine s @ dpvat,
L o et i LU T (¥ PR, = e
-‘l:- e 4 e =0 b s
H;DF".&-M tu‘o.‘l- D et o aed
g — J-—-baﬁ*-—h
e~ e R e o
- TP s i Sy i
L ey S— ‘“ ‘r ‘I.-_q‘n-n-.q..

Vo o bamiian ‘“‘—-‘-"u'vhwu-ﬁp-l-ﬂ..“

y pee

Hacnosna crpasa Munankosuhene ,MaTeMaTH4YKe TeOpHje TOIIOTH

Hux CyHueBuM 3padyermeM” u3 1920. roauHe U pykonuc Yeoga y M

Cover page of Milankovitch's ,Mathematical theory of thermal occurrences

caused by Solar radiation” of 1920 and the manuscript of the Introduction
to Mathematical Theory

MILUTIN MILA!
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AvunankoBuha,
iepa

ICKOM iaTHpakby Jiesie-
0 KpHBa OCyH4YaBama HJH
M, KakKo ce IpyK4Hje HasH-

- My#gaﬂxoanhy IIKpPOM Bpa-

)3HaTH W LeEEeHH HeMadKH
AUMUD KeneH U weros 3eT
1hp: 11 BereHep, npBu npuxBa-
BheBy KpMBY OCyH4aBamba.
yNH mnpe CBUX KOPUCTH Koje
OBrheBa TeopHja Moxe HMaTH 3a
KAMMaTOMOMKAa MCTpakuBama Ke-
1922. roguHe no3uBa MusankoBrha Ha

aamy. O ToMe MunankoBuh nuie:

Cooperation of Milankovitch,
Koppen and Wegener

Work on astronomic dating of the ice
ages, especially the insolation curve, or solar
diagram as it is also called, opened the door
to the scientific world for Milankovitch

Well known and respected German
climatologist, Wladimir Képpen and his son-
in-law, geophysicist Alfred Wegener, were
the first to accept Milankovitch’s insolation
curve.

Realizing before all others what use
Milankovitch’s theory could have in paleo-
climatological research, Képpen offered co-
operation to Milankovitch in 1922. Milanko-
vitch wrote about that:

i PSS A T g N o oy

_ e_Bﬂ NpopavYyHH NMpoCTOPHO-BPEMEHCKE pacniojeie oCyH4YaBambha
itch’s calculation of spatial-temporal distribution of insolation

HJAAHKOBHUHR
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JPasmucnux  wma Ga  my
odzosopum. Y npobnemy nedeHux
0oba cyverbasa ce euWe HAay4H-
ux obnacmu. Hebecka MexaHuka
U cghepHa acmpoHomuja y eesu
Ca meopujckom hu3LKOM Cy, Kao
Wwmo cam ceojum 0enom noKasao,
y cmarby 0a ucnumajy cekynapHu
moK ocyH4Yasarba 3emsme. Ho
seh nocneduye moe ocyH4a8a-
wa ynasze y obnacm kaumamo-
niozuje, a HuUxoea ceedovyaHcmea
cy npedmem eeonoauje. Camo
capadboM MmuX HAyKa MOXe ce
maj u3eaHpeoOHO 3HA4ajHu npob-
/1IEM pewumu y nomnyHocmu, jep
je ocmao 0o cada HepeweH wmo je
1e3a0 Ha mpomehu mux Hayka".

Y

,,| was thinking what ta:-ﬁ;;;mer.'
Several scientific fields face &
other in the problem of the ice
Celestial Mechanics and
cal Astronomy in coopera
Theoretical Physics are
proved by my work, to ‘the
secular flow of the insolation of the
Earth. However, already the conse
quences of such insolation fall i
the field of climatology an
dence is the subject of

LU
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y4aj
geh y3-
T, KaysaJiH-
dHBarba Koja
DOjULy AOBe-
a oxyn”
Yenepuna je
loAHa  pasMeHa
uameby ‘
AnnankoBuha, Ke-
ieHa ¥ BereHepa.
Anppes  Berenep
' _ ﬂlﬂ 110 CBOjOj TEOPHjH O Mo-
Ko eHaTa, koja he ce kacHHje
TEKTOHMKA MJ10Ya.
TOj capagwky Munankosuh nuute:
u3mehy Hac pasBu/a Hay4yHa Mp-
KOM Koje Me je KeneH nmosBao Ha
10 UTaly KJMMe KBapTapa, TO
‘neproga 3eM/bHHE MNpOLIJIOCTH
Ce ogurpasa JejeHa fob6a. Ja
y TeopHje, H3JI0KeHe Y MOMe
DllMpeHe jeAHOM BaXXHOM pacn-
y caM y MebhyBpeMeHy o6jaBHo y
, M@m, M3BPIIHO BpJIO AeTabHe
8 0 TOMe KakKo ce pacnopes CyHuyese
2 MEHao Ha 3eM/bUHOj NOBPIUMHHU Y
’ bux 650.000 roguHa”.
0 je Kenen nacaytwo, Mun-
pBuheBa TeopHja ce moka-
a0 HempolewHBa ajJaTka
. MCTpaXkMBamwy MpacTa-
¢nuMa. Kaga cy Te upgeje
y MoHorpadujy

MHUJAAHKOBHR
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KenenoBo nucmo Munankosuhy
Koppen's letter to Milankovitch

,My face lit
up. I wondered
what a lucky co-
incidence this was.
Képpen was a cli-
matologist of world
reputation, Wege-
ner, a genius of
geophysics, know-
ledgeable in eve-
rything related to
that science. And
I realized that it
was not a mere
lucky coincidence,
but the causal-
ity of events that
brought all three
of us together.”

Fruitful ex-
change of ideas
between Milanko-

vitch, Koéppen and
Wegener followed.
Alfred Wegener was already then known for
his theory of the shifting of the continents,
which would later be called plate tectonics.

Milankovitch wrote about this coop-
eration: ,In this way developed the collabo-
ration between us during which Képpen in-
vited my cooperation on the issue of the cli-
mate of the Quaternary, that is, that period of
the Earth’s past when the ice ages occurred.
On the basis of the theory presented in my
work and expanded by one important trea-
tise which I had in the meantime published
in our Academy, I made very detailed calcu-
lations on the change in the distribution of
solar heat on the Earth’s surface during the
last 650,000 years.”

As Koppen believed, Milankovitch's
theory proved to be an invaluable tool in the
research of ancient climates. The inclusion
of these ideas in the monograph of Képpen
and Wegener: ,Climate of the Geological Past”
published in 1924, meant special recognition

. 2 =~T— 1830
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u Berenepa: ,Kiume reosouke
cTH” Koja je 06jaB/bena 1924, Muaa-
JOXXUBEO CBOjeBPCHO NIpU3HAMeE.
Or BpeMeHa capajma ca Kenenom
M ce IIMpuUJa U pasBujana. Ca
WTUM Hay4YHMI¥MMa MunaHk-
aHO paZiM Ha TEOPUjU NoMep-
X 110JI0Ba poTayuije.
M MaTeMaTHYKy MalluHepu-
y oMoryhuTt Ja mpopavyHaBa
,e Ha GMJI0 K0joj AaToj reorpad-
DHHY | 3a O1JI0 KOje roAMUIbe [10-
oBuh je 6HO cipeMaH Jia KpeHe
CBOT Tpeher pu/ba: MaTeMa-
iMa Ha 3eMJ/bM Y NPOILJIOCTH.
Hpao je Aa TO MOCTUTHE
ayehy KpHBy Koja he mo-
apHjalyje y ocyH4aBa-
)BOpHE 32 HU3 JIe[JeHUX

.‘.l-1 b

WJIAHKOBHUR
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Mlmal!mlnnhena KpHEBAa ocy4yaBama 3a 65°N 3a nporexaux 600.000 roguna
’ (M3Bop: M. Munankosuh, Apxus CAHY)
vitch's insolation curve for 65°N for the past 600, 000 years
 Milankovitch, Archive of the Serbian Academy of Sciences and Art)

of Milankovitch. Since that time, the coop-
eration with Képpen and Wegener expanded
and developed. With these prominent scien-
tists, Milankovitch continually worked on the
theory of the shifting of the Earth’s rotation
poles.

After developing the mathematical ma-
chinery which would enable him to calculate
the insolation in any given geographical lati-
tude and for any annual season, Milankovitch
was ready to start the realization of his third
target: the mathematical description of cli-
mate on the Earth in the past. He planned to
achieve this by placing the curve which would
show the variations in insolation which were
responsible for the series of ice ages.

In the period 1924 to 1930, Milutin
Milankovitch calculated the curves for the
geographical latitudes: 55 deg, 60 deg and
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Y nepuony oa 1924. no 1930. rogune
MunyTuH MunankoBuh U3pauyHaBa KpvBe 3a
reorpadcke mwupune: 55°, 60° U 65° ceBepHe
xemucoepe. To YMHK U3 pasJiora jep cMarpa
/la Cy TO HajoCeT/bUBHje LUMPHHE Ha TPOMEHY
TOIJIOTHOT 6WaHca Ha 3eM/bH. Hu 0Baj 3aza-
TaK HUje 610 Jlak 1 MunaHkoBHh UcTHYe:

,locse nynux 100 naHa GecnpeknaHa
pajia Jo6HuX CBOje pauyHe, HalpTax rpapuy-
Ky npefondy HhUXOBMX pe3ysTaTa, a Moj ce
AHjarpaM cacTojao U3 TPM 3ynyacTe JHUHHje
cacTaBJbeHe 0/l MpaBHUX [eJIOBa, Of] KOjUX je
CBakKa NpeZo4yaBajla Kako ce y TOKY MHHY-
aux 650.000 rogrHa Mewasao JeTHhe OCyH-
yaBame yrnopefHuka Ha 55°, 60° u 65° ce-
BepHe reorpadcke WHpUHe.”

3a KenenoB ,IIpUpy4HUK Ka¥MaToJIO-
ruje” y Toky 1927.ronnne MunankoBuh nuiie
»,MaTeMaTU4Ky TEOpHjy KJNUMe U aCTPOHOM-
CKY TEeOpH]jy BapHjauuje kKiarume”, Koja he 6UTH
o6jaB/beHa 1930. roauHe, fok 3a ['yren6epros
,JIpHpYYHHUK reopu3uKe”, KOjH je u3paauo Be-
reHep, MunankoBuh nuite 4 gena: Ilosoxaj
U KpeTambe 3eMJ/be
y Bacuonu’, ,Pora-
JMOHa KpeTarba 3e-
msbe”, ,CekynapHa
noMepamwa ImoJioBa”
H »ACTpOHOMCKa
cpeZcTBa 3a Ipo-
yd4aBamwe KJIuMe Yy
TOKy HUcTopHje 3e-
MJbe”.

Jaxkne  Tpe-
hu U/b CBOra I1aHa
MunankoBuh je go-
Bpuno 1930. rogune.

Kosuky je t0
[0Ca0 M KOJIMKO je
TO BpEMeHa H yIop-
HOCTH H3UCKHBAJIO
Hajbo/be  CBelOYM

Ceky/iapHa nyTaia 3eM/bHHOT CEBEPHOT POTALHOHOT NOAA
(M. Munankosuh, 1941) -
Secular orbit of the Earth’s northern rotation pole (M. Milankovitch, 194

I
b

65 deg of the northern he
that because, in his opinion, tt
latitudes on the Earth most sens
change of thermal balance. That ta:
also not easy and Milankoviteh poir
JAfter full 100 days of inc
tained my results. I made a ca
of the results and my diagram c

three curved lines compaosed of raigh
tions, whereby each of them showe
change in the past 650,000 years of th
lation of parallels on 55 deg, 60 de
deg of northern geographic lati

For Koppen's ,Guide @
Milankovitch wrote in 1927 ,
Climate Theory and Astronom hec
Climate Variation”, which was publisk
1930, and for Gutenberg’s ,Guid
physics” written by Wegener, Vi
wrote four papers: ,The Earth’s P
Movement in Space”, ,Rotationa
of the Earth”, ,Secular Shift of th l_'. )
»Astronomic Means for Climate Study du
ing the Ea
histo ,

1930,  Milas

vitch complete:

the third target of

his plan. Th

nitude of th

and the time a

persistence it de
‘manded can be
be seen in fac
that Milan
'fﬂﬁa-y' an 1,
continually
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WIaHKoBUh, MO3HAT 1O CH-
W [PELUsHOCTH, Pajiio He-
TIeTHAEeCT roAivHa. /la je Hekum
ja pacnoJ/iaramy caBpeMeHe
' KOMIJIMKOBaHe MpopayyHe
ame 0/l TOAMHY JlaHa.

4" Pedopma jynujaHckor
: K '-‘-' e 3 v JE- —fb
- e ' a1l |

.'Pl";‘

JIJIOT AP>KaBHUX U LIPKBEHUX 3Ba-
dunyTuH MunaHkoBUh ydecTBYy-
pecy CBelpaBOC/JaBHUX LpKaBa y
Ay 1923. rogune. ToM NpUIHUKOM je
WO pedOpMy jy/lHjaHCKOT KajieH-
WaHKoBUheB KajeHJap je A0 caja
ajlipen3HyUje ypaheH KaneHAap, a Koju je
JBeJIeH Ha MCTH JaTyM Kao rperopujaHCKH,
Ol KOra O CTyTia caMo 3a jefiaH AaH Tek 2800.

- ’ i
Sh P

A Ha Konrpecy cBenpasoc/iaBHux upkasa y lapurpagy 1923. rogune
(M. Munankosuh gecHo Ha Kpajy)

arumpants of the Pan-Orthodox Congress in Constantinople in 1923

(M. Milankovitch at the right far end)

UH MI/IﬂAHKOBl/I'B

Had contemporary computers been avail-
able to him, he would have finished his com-
plicated calculations in less than a year.

Reform of the Julian calendar

At the proposal of state and church au-
thorities, Milutin Milankovitch participated
on Pan-Orthodox Congress in Constantino-
ple in 1923. On that occasion, he proposed a
reform of the Julian calendar. Milankovitch’s
calendar is the most precise calendar ever
made and it was brought to the same date
as Gregorian calendar with a departure of
only one day not before the year 2800, that
is, until then there can be no differences
with present Gregorian calendar. At the
above-mentioned Congress, Milankovitch’s
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TOAUHE, OHOCHO J10 TaJja He MOXe GUTH HU-
KaKBOT pa3MUMOMIKEHA Ca CalallilbUM rpe-
TOpHjaHCKHM KaJjieHJjapoM. MuiiankoBuheB
KaJleH/iap je Ha HaBeJleHOM KOHrpecy ycBojeH
jeJHOT/IaCHO, aJIv je KacHHje IPUMeHEeH caMo
y TPYKOj, PYMYHCKOj, LlapHUIpaJiCKOj U aJsiek-
CaH/pHjCKOj NpaBOC/aBHOj LIPKBH.

3.5. Kpo3 BacMoOHY ¥ BeKOBe

»3a BpeMe JieTwer oamopa 1925. rogu-
He, IPOBE/IEHOr HAa CeMEepHHIIKUM IJIaHMHa-
Ma, YYUHHUO CaM IIpBM, JOTJIEe Helpeay3eTH
NOKYyLIaj la pa3BUTAaK aCTPOHOMHje, heHe Be-
JIVKe JbyJie U BbUXoBa oTKpvha npe/AcTaBuM y
BUAY JTMYHUX AOXKHU-
B/baja, ONHCAHUX VY
nucMuma. O4eKMBao
cam Ja he ce TakBoM
capa/JjlbOM 3Hama U
yobpasu/be MOCTH-
hu ga BesMKe Te-
KOBUHE HayKe AaHy
JAyxoM xxuBoTa. To ce
JOTOJMIO-UIHM MM
ce 6ap TaKo NPHYU-
Huuto. Jlorahaju koje
CaM CBOjUM II1€pOM
ONUCUBAO NOCTAAO-
e 3a MeHe CTBap-
HU JOXUBJbAJU KOjH
Me U3 yCKe cpefiuHe
TMYpHe caZallibulie
ofiBefolle y 6ecko-
HAa4YHOCT BacCHOHe U
y CpPeTHHja BpeMeHa
NpOUIJIOCTH.  3aTo
caM, KaJi MU je MOj
pelOBHU Hay4HHY-
KH paj TO [03BOJba-

Hac/ioBHa cTpaHa jeiHor o u3jama Murankoeuhene Kiure
»Kpo3 BacMoHy U BeKoBe"

Cover page of one of Milankovitch's editions of the book
,Through distant worlds and times"

-
—
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calendar was unanimously
was later used only in the Greek, R
Constantinople and Alexandria

Church.

Through Distant WOT‘
Times

,During my summer va
spent on the Semering M ]
a first step, never taken bef
the development of astronomy, its
entists and their inventions in
personal experiences describ lin

expected that
a cooperatio
knowledge
imaginatior

give a b

to great ach
ments of !'il'
That happened ¢
so it seemed to
The events [
scribed with
become real e
rience for me

took me awa
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space and happier
days in
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aBao0 OBOM HOBOM 3aHHMa-
@KHJIO TIOC/e CYBONApPHHX
CIIATHBAbA".
pay of 1925-1928. roguHe Ha-
BuheBa Hajjenima Hay4-
wura ,Kpos BacoHy M Be-
A y 00JIMKY nHcaMa ynyheHHUx
IpHjaTe/buun. Kpos Bacuony
ﬁt@ao CHHOHHUM 3a MuaHKo-
[OF IYTHUKa M UCTpaXKHUTEbA
3a Haule nuiaHete U CyHye-
BOM Hac je MusiaHkoBuh
JpeBHe LUBH/I3alHje U YIIO-
ITMYKUM M peHEeCaHCHUM MUCJIH-
| @/IM 4 ca CBOjUM CaBpeMEHHLIMMa,
OM U Berenepowm, ca cBojoM MaTeMa-
KOM TEOPHjOM KJKMME M CBOjUM LIMKJIY-
a JejaeHux Ao6a. Musankosuh BoaM
e yuTaone Ha Mecen, Mapc, Benepy u
naHeTe y CynyeBoM cucremy. Y 0BOj
34 Koja je AoKHBeJsia 6pojHa H3Zarba,
ankoBuh Ha jesiHOCTaBaH, CBUMa pasy-

WbUB Ha4yMH ONHUCYyje KOMIUIMKOBaHe [po-
baeme U3 Hebecke MexaHHKe.

R

which refreshed me after dry mathematical
research.”

Milankovitch’s most beautiful popular
science book, , Through Distant Worlds and
Times” was written in the period of 1925-
1928. It was written in the form of letters
to unknown friend. Through Distant Worlds
and Times became a synonym for Milanko-
vitch, a tireless traveler and explorer of un-
known paths of our planet and Solar system.
With it Milankovitch took us through ancient
civilizations and introduced us to classical
and Renaissance thinkers, as well as to his
contemporaries, Kdppen and Wegener and
to his mathematical climate theory and his
ice age cycles. Milankovitch takes his readers
to the Moon, Mars, Venus and other planets
in the Solar system. In this book, which was
reprinted numerous times, Milankovitch
describes the complicated problems of ce-
lestial mechanics in such way that is simple
and understandable for everybody.

........

axoBuheBn NpopadyyHu NoMepamha CHeXXKHe rpaHuIe 3a eo KBaprapa
20 600.000 roguHa
itch's calculations of the snow border shifting for a part of quartar
up to 600,000 years
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3.6. HoBu pesysitaTtu
aCTPOHOMCKe Teopuje
KJIMMaTCKHUX IPOMeHa

Y nepunopy ox 1930. o 1940. roguHe,
MunankoBuh pagy Ha OCTBapUBamwy CBOT
YeTBPTOT LiMJ/ba: U3padyHaBa y KoJIMKoOj he
MepH JiejeHH TOKpUBa4M pearoBaTH Ha Ja-
Ty IpOMeHY oCyH4aBawa. Musankosuhy je
NOLLJIO 33 PYKOM Aa YTBPAU MaTeMaTH4YKH
ofHOC U3Mebhy JieTHer ocyHuaBama U Haj-
MOpCKe BUCHMHE IpaHHM4YHe JIMHHje CHera U
Jla Tako oApeau KosuKo 61 noBehamwe cHe-
KHOT NMOKpHBava ycjaeuIo Kao nocjaejuna
O6UJI0 KOje JaTe MpOMeHe Yy JieTHheM OCYH-
yaBawy. CBoje pesysnTaTe 06jaBbyje 1938.
roguHe y paay: ,HoBu pesyataTtu actpo-
HOMCKE TeopHje KJIUMaTCKuX npomeHa”. [e-
0JI03M Cy caja uMaJu rpadUKoH ca Kora cy
MOIVIM [jJa U3BYKY rpaHHM4YHe HaJMOpCKe BH-
CUHE JIe[IeHUX NOKpUBava 3a 6110 Koje Bpe-
Me y ToKy nocaenwux 650.000. roguHa.

Kaga cy oBa 4eTHpH LU/ba Hay4H-
Or MOAYXBTa AOCTUrHyTa, MuiaHkoBuh je
cMaTpao Aa je HmeroB KOCMUYKH NpobieM
peLleH.

3.7. KaHOoH ocyH4YaBama 3eMJ/be

CBecTaH ja je werosa Teopuja cojiapHe
pajujalivje ca ycrexoM OKO4YaHa, aju ja cy
IIpHJIO3U y BE3U Ca KOM PaCcTypEHH MO pas-
HUM ny6aukanyjama, Muraskosuh oaayyy-
je ma ux CBe Cakymnu U 00jaBU CUHTETHYKHU.
[ToyeTkom 1939. roanHe 3amnoyeo je CBoje
KanutasHo geno ,KaHoH ocyHuaBamwa”
V ,KaHoHy” je cagpaH HeroB LeJOKYIl-
aH AYrorofullibkbd paj, CBU pe3yaTaTH U
NpopavyyHH, CBa Bepa M HaAa, cBa OAPUL-
amwa. ,KaHoH” ofpaxaBa CBYy TeMe/bUTOCT,
CUCTEMATHUYHOCT, YIOPHOCT U TAYHOCT Mui-
aHkosuha. Ain ¥ BHuIe of Tora, ,KaHoH”
ofpa)kaBa CHIYpHOCT MusiaHkoBHha y
TAYHOCT CBOjUX MaTeMaTU4KHUX MpopadyHa
M HMCIOPaBHOCT HAy4YHOr [MPUCTyNa, Kao

...............................................

New results of the as
theory of climate chan

In the period 1930
vitch worked on the realiz
target: the calculation of t
cover in dependence on a givel
solation. Milankovitch succeed
the mathematical relation betwe
insolation and altitude of the snow
this way he managed to define  the
of snow cover which would ]
sequence of any given change
solation. He published his res
per: ,New Results of the Astro
of Climate Changes”. Geologists
graph for presenting bordering alti
ice covers for any period of time d
last 650,000.

When these four targets of
tific undertakings were achieved,
vitch realized that his cosmic pre

solved. m

et
Cannon of Insolation of the
Earth

Aware that this theory of s
tion was successfully complete
the papers related to it rer
in various publications, Mil:
cided to collect them and (fomhﬁne ther
one publication. At the
he started the work on his cardinal
piece, ,Canon of Insolation”. 'h
tains his entire lifelong _f"‘
and calculations, all his faith an
sacrifices. The Canon re s a
systematic and precise worl
Milankovitch. Even more
that, the Canon reflects the : S
surance of Milankovitch i
accuracy of his mathematics

MILUTIN MILA
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fa he mohu paH, mpe wiau
i _,-'-’:“"- OMIITE NMpH3HAE
"-"‘_LF' 4OHY” 3anMCaHe YHUB-
: »KaHOH" nucao ABe
ITaMIIakbe jeAHOr OJ HajB-
picke Hayke ,KaHon ocy-
IberoBa NpHMeHa Ha
5a” 3aBplIeHO je 2.
e, youn 6ombaphoBa-
W Hanaay Hemauke Ha
~anpuaa 1941. roauHe
2 Beorpaji, M y TOM CTpaBU-
pamy rpaja crpajaja je 1 arpa-
IMIapuje Koja je wramnana ,KaH-
) ﬁWWme CTpaHHlie KbUre
» OMTH TOHOBO LITaMIaHe.

ilankovitch, ,Canon

calculations and correctness of his scientific
approach, as well as his assurance that the
day would come, sooner or later, of the gen-
eral recognition of the universal laws writ-
ten in his Canon.

Milankovitch was writing the Cannon
for two years and the printing of one of the
greatest works of Serbian science, ,,Canon of
Insolation and its Application to the Ice-Age
problem” was completed on the 2nd of April
1941, just before the bombing of Belgrade. In
the German attack of Yugoslavia on the 6th of
April 1941, Belgrade was bombed and in the
resulting dreadful destruction of the city, the
building of the printing shop which printed
the Canon was destroyed. As a result, the sev-
eral last pages of the book had to be reprinted.

The Ser-
bian Royal Acad-
emy had this work
printed in German
as ,Kanon der Erd-
bestrahlung und
seine Anwendung
auf das Eiszeiten-
problem” in 626
pages.

In his theo-
ry, Milankovitch
was the first to
solve the prob-
lem of glaciations
proving that the
secular flow of
insolation  was
the main cause
of all major cli-
mate changes in
the Quaternary
period.

ruH Musiankosuh, , Kanon ocynuaBama”, Cpricka akajeMmuja HayKa,
Beorpag, 1941.
of Insolation”, Serbian Academy of Sciences,
Belgrade, 1941
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Milankovitch's cycles and glaciation phases during the last million y

O cTaBpamy CBOT FpaHAMO3HOI Hay4-
HOT JeJia, MunaHkoBUh nyue:

»,3Ha0 caM Ja Taj N0cao KUKJIOoNa HUje
Jak 1 aa he Tpajatu roguHama. Ho To me Hu-
je 3ansawinio, 6M0 caM MJjajg, 6osbe pehun y
Haj60/bUM roavHaMa 3a TakaB oAyxBart. [la
caM 610 Myabu, He BUX ©KMao AOBOJBLHO 3Ha-
Ha M UCKYCTBa 3a TaKaB [10cao, a /ja caM 610
CTapHju, He HMX UMA0 OHOTr CaMONOYy3/ama
Y OJIBXXHOCTH IUTO KX CaMO MJaJOCT faje”.

YNOpHMM M CTPIVBUBHUM DPajAOM, KO-
pucrehu cazHamwa M3 TeopHjcke ¢u3MKe,
Hebecke MexaHMKe, 0 IpoMeHaMa O6JMKa
M N0JI0XKaja NyTakba HebeCKUX TeJsa, Kao U
M3y3eTHY MaTeMaTHU4YKy HajapeHocT, Mu-
JNlaHkoBUh je MpBU ycreo ga pewy npobyaem
lauvjauyje, MaTeMaTMYKU JOKa3aBIIKA Aa
je ceKyJapHHM TOK HHCOJalMje IJIaBHHU y3-
pok cBUX BehHUx NpoOMeHa KJIMMe Ha NJjiaHe-
TH 3eMJbH.

Milankovitch wrote abo
of his grandiose scientific unde -‘-"» ng:

»I knew that this task f for Cyrclg
would not be easy and that it would las
years. That, however, did not intimidé
I was young, in the best years f
undertaking, If | were younger,
have had sufficient knowle (pe-
rience for such a task, ar : lde-
would not have had that self con den 3
courage that only youth gives.

Through persistence and pat
using the knowledge on celestial mi
the changes of the shape an
bodies, as well as his excep
cal knowledge, Milankovit
mathematically solve the |
tions, proving that the secul:
solation flow was the main caus
of all major climate changes in
the Quaternary period.

._ ]‘.. .. 0!
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Visualization of Milankovitch Climate Change Theory
22000 yr
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4. )KUBOTHUTIYT K
[I0TBPIA TEOPHJE

4.1 [lyTHUK KpO3 BaCUOHY

apehy feuieHWjaMa y Hayuu, MusaH-
PKOBHh Huje obpahao nmpetepaHy na-

Kby Ha CBeT oKo cebe. O6y3eT peiua-
BakheM CBOT KOCMUYKOTI 1p06.J1eMa, TOBYYEH
y XpaM HayKe, HUje HY OCETHO BeJIMKe CBeT-
cke forabaje, ABa CBeTCKa paTa W fiBa 6as-
KaHCKa paTa, KOju [poxyjalle Mopej mwera.

M oBa, kao U paHuja 3eMa/bCKa 36UBa-
tba MusankoBuh Kao ja je mocMarpao Kao
MyTHUK KPO3 BaCUOHY, NyTyjyhu y MUCIUMa
KpO03 BPEMEHCKO-NPOCTOPHU KOHTHHYYM Ta-
MO0-aMo, y nipe U nnocse. O TOMe OH je nucao:

,Bevyepom, kKad me cymoH, cnaba
enexkmpu4yHa cmpyja, ymop, unu
Opyau Koju y3pok, odazHa 00 moz
nucahe2 cmona, ja nNpuMakHem
Hacnowadvy 00 npo3opa u nocma-
mpam 38e30aH0 Hebo. Onasum nu
Mecey, ja ce nonHem 0o He2a u
wemam 1o He2080jf NoepuwuHU 0a
u3bnuza 8uUOUM OHO WMO Me je Ha
Mecevyesum manama 3auHmepe-
cosano. lMojasu nu ce Koja naaHe-
ma, ja odnemum 00 e 8a bux pe-
3ynmame MOjuX Mamemamu4Kux
ucnumusearea 0 KAuUMU naaHema
KOHmMpoAucao Ha nuyy mecma’.
=——————— ]
Y TOM pacnoJsioxetby COBOPHO je CHHY:
,JEOHOM KaJila BeJUKY puUby yxBaTHll, BUILE
Te Masie pube U He MHTepecyjy. [Tynux 25 ro-
JIMHa paJIvo caM ja Ha CBOjOj TEOPHjU OCyHYa-
Balba, a Ca/la KaJia je Taj paji 3aBpllieH, ja BUILE

.............................................

*

LIFE AND RECOGA
TION OF THE THE

Traveler through Dis
Worlds

orking on science
Milankovitch did r
attention to the

him. Occupied by the solutio
problem, withdrawn in the te
he did not feel the great wo
World Wars and two Balkan Wi
swept by him.

Milankovitch viewed this, r
worldly events, as a traveler throu;
worlds, traveling in his thougl
temporal and spatial continiur

there, before and after. He wrote : Lit chat:

,in the even!ng whenm‘ﬁsk

writing desk, | mdv{' th
near to the window
the starry sky. If | :
| climb on it dn’
surface to see from ¢
what mteresl.“ed mém!"i‘he m ap
the Moon. If any p!anet appe
fly to it to check the resu

mathematical resea
spot.”

In this mood, he told h
catch a big fish, you are r
terested in small fish anymor
For full 25 years I was worki
on my theory of insolation :
now that this work is finishi

™~
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)eBHUILIE caM CTap fia OTI0Y-
KBC HOBOj TEOpHjH, a TeopHje
: <AKBOT je 61/1a OHa KOjy caM
ACTY | != rpaHama apseha”’

Jeé MunankoBuh oany4no ja 3a
atike oKymauuje y Toky /lpyror
Ta Kojy Kao Lue3aeceToroju-

2 31 T: H paja, Kako mocse te-
_|._-' HeKO MOTpeuHo Hanucao
dujy. CBoje meMoape ,Ycmo-
2 ¥ cehama“ 06jaBuo je 1952.
957. roguHe 3aBpUIMO je paJ Ha
€31 CBOjUX HayYHUX UCTPAKU-
Y oBoM Aesy MusnaHkoBuh OTKpHBa
471030QHjy XKUBOTa Kao ¥ NPUCTYII U
CBOI' CTBapama, Koje ce 6e3 npekyja
10 TOKOM JelieHUja U TpeJCTaB/bajlo
y6.bH fe0 HEroBor GHTHCARA.

- Tako Kg;bel-buma Haj6oJbe 3anuce o
ajpehem qp CKOM Hay4yHHKY 20. BeKa Koju
eMJbY W KOCMOC, TIOAApPHO je caM

4 06jacHuMO:

i 3602 moaa wmo 6ux xee-
um ysedem yumaoua y
UYKY paduoHuuyy u caon-
Kycmea ceoza dy2020-
YHUYKO2 pada, eepyjy-

oju nﬁydy oﬁa&upmu ucmu nosug”

KOBHh je HHaYe 06jaBHO IIPEKO
HbUra, YK/byuyjyhu 1 oHe Ko-
TONy/IapU3aLujy HayKe (Kao
3acCMOHY U Bekose®, ,Kpos
C/IMKe M3 )KMBOTA BEJUKHX
< CTOpHja acCTPOHOMCKE Hayke
X npBUX MoYyeTaka jJo 1727").
Jpyror cBeTCKor para Ayro ro-
10TnpezceAHUK Cpricke aKaze-
€THOCTH, YMjH je AOMHCHHU
i moctao 1920. roauHe, a
1924. rogune. Y Toky
€ Ofi/1a3y y NeH3ujy
‘ MHa paja.
"9
H MUJIAHKOBHH

[ have nothing more to do. I am too old to
start working on any new theory, since theo-
ries of the same magnitude as the one [ have
completed do not grow on trees.”

This is why Milankovitch decided, dur-
ing the German occupation in the Second
World War that he spent in Belgrade as a
sixty year old, to write the history of his life
and work so that nobody could write his bi-
ography incorrectly after his death. He pub-
lished his memoirs ,Reminiscences, Experi-
ences and Knowledge” in 1952 and in 1957
he completed his work on a short synopsis of
his scientific research. In this work, Milank-
ovitch presents his life philosophy as well as
the approach and mode of his work which
continued without interruption for decades
and meant the crucial part of his life.

Thus, Milankovitch himself gave the
best literature on the greatest Serbian scien-
tist of the 20th century, who connected the
Earth and space. As he explained it:

,1 am doing this because | want
to introduce the reader to my
scientific workshop and tell him my
experiences of lifelong scientific
work believing that it would be
useful to those choosing the same
vocation.”

= —— ———— —————————

Milankovitch published over 150 pa-
pers and books, including those aimed at pop-
ularizing the science (like , Through Distant
Worlds and Times”, ,,Scenes From the Lives of
Great Scientists”, ,History of Astronomic Sci-
ence since its Beginnings to 1727").

After the Second World War, he was
the vice-president of the Serbian Academy
of Sciences and Arts, having become a cor-
responding member in 1920 and a regular
member in 1924. He retired in 1955 after 50
years of work.

Milutin Milankovitch died on the 12th
of December 1958 in Belgrade. He was first
buried at Belgrade cemetery, Novo Groblje,
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MuayTuH MunaHkoBuh je ympo 12.
Aenembpa 1958. rogune y beorpagy. [Ipso-
OUTHO je caxpareH y rpo6HULM Ha HoBoM
rpo6sey y beorpagy, aau je, npema corncrae-
HOj Ke/bH Y Ha UHHULM]AaTUBY cecTpe GJIH-
3HakMme MuseHe, 1966. rogrHe npeHer y
MOPOAUYHY T'POOHHULY Ha NPaBOCJaBHO Irpo-
6sbe y [lab, Ha o6asnu JlyHaBa - pajcke peke
®ucoH, ojakie je Mollao Ha CBOj MYT KpoO3
BaCHMOHY M BEKOBe, Ile ¥ caja o4YHMBa.

BsiuctaBu yM ce U GU3UYKH pecesno
Mehy 3Be3/e Aa BEYHO NyTYyje Kpo3 BaCUOHY
Y BEKOBe uMje je nyTeBe Beh 3a )KUBOTA Haj-
60J/be N03HaBAO.

4.2. lokasu 1 noTBpAa
MunankoBuheBe Teopuje

MusankoBHh je yMpo a a HUje JOXHU-
Beo NyHy caTtucdakLUjy CBOje TeopHje, jep
je ocrnopaBaH OJ jeAHOr JeJjia Hay4dHe jaB-
HocTH. [Tocsie HU3a rofuHa 3abopana, ofba-
LMBakba WM HelpHU3HaBatba, JelleHUjy nocjie
CMPTH, 3alIOUUHe HOBH XUBOT MuiyTHHA
Munankosuha.

Y mo4eTKy CBe je HILIO MOJIAKO, A 3a-
THUM je CBe BHLIE W BULIe YHIbeHHLA YKa3H-
BaJI0 Ha Ta4yHOCT MusnaHkoBuheBUX npopa-
yyHa. [lopes 6pojHUX eKkcriepyUMeHaTa y CBe-
Ty, Tpyna UCTpaXxUBaya yTBpPAMUJIA je UCTpa-
YKMBaHeM KapaKTePHCTHKaA JIECHOT podua
Yot y Crapom CnaHkameHy y Cp6uju Takobe
npUcycTBo MuaHKoBUheBUX LHUKJIyCA.

[Ipojexkat CLIMAP (Climate: Longran-
ge Investigation, Mapping and Production-
Knauma: ayropodyHo HCTpakuBame, Malu-
pale W NMpPOrHo3Mpame) KOHAYHO pellaBa
U foka3yje MuaaHkoBHheBe [UKAyCe OCYH-
yaBata. U3 pyb6oxoMmopckux jesrapa Ule-
kATOH M Ongajk 1972. roagnHe cactasibajy
BPEMEHCKY CKaJly KJMMaTCKUX gorahaja 3a
nocaeamwux 700.000 roguHa.

Hajzan Xejc, UM6pu 1 llexnToH u3-
BOJie CIIEKTpasiHy aHaAU3y je3rapa 4 yTBp-
byjy 1976. roguHe fa ce y MPOTEKJIHX

™

but, honoring his wish and }
tive of his twin sister Milena,
ied in the family vault in the cem
the Serbian Orthodox Church in Dalj,"
banks of the Danube-heavenly River
from where he started his
distant worlds and times and

rests. - ]

Abrilliant mind joined the "_i TS
nal travel through distant worlds and time
that he already knew well in his lifetime

Proofs and confirmations of*
Milankovitch's theory =

Milankovitch died without havin
full recognition of his theory becauis
disputed by a part of the scientific co
nity. After years of oblivion, d ":I ting an
negation, a new life of Milutin Milas kovite
started ten years after his death. 1

At first everything was movis g slow

but soon increasingly more and more f
were indicating the accuracy of Mil:
vitch’s calculations. In addition to nume
ous experiments in the world, a gro
searchers studied the characteristics 0
profile Cot in Stari Slankamen in .
discovered the presence of Milankovi
cycles. !.'_ j':; :
The project CLIMAP (Climate: Longs
range Investigation, Mapping and Pro
tion) finally solved and proved Mi
vitch’s insolation cycles. Sh
Opdyke in 1972 compose a tim
mate events in the last 700,000

Finally, Hays, Imbrie
carried out spectral core analysis
and found that in the last 500,
000 years, the climate changes
were dependent on the changes
of the tilt of the Earth’s rotatio

MILUTIN MILANKO



MNYTHUK KPO3 BACHOHY Y BEKOBE

Ma Merajia y 3aBUCHO-
Harn6a 3eM/bHHE OCe po-
e, Kako je TO jomwr 1924,
0 Munankosuh.
ankoBuheBH LUKIyCH
DUHUTHBHO AOKA3aHH.
BuheBa acTpoHoMCKa Teo-
a npyxa MoryhHocT 3a
e KJINMe, jep je cekysiap-
jé HEeMUHOBHOCT. YoBek ce
PUOAY UHTeprIauujaLnuje
Jleauuum ce AaHac 3afp-
KHM reorpadckum mIMpUHa-
BMMa, 'peHniaHy UM BpXOBHU-
X NJIAaHWHCKHUX JlaHaLa ¥ 3a caja
"M ONTACHOCT OA HHXOBOT LIKpPEekha Ka
npeuemma
eby Jla,q-iiH naHeJ 3a POMEHY KJ/H-
€BOM YeTBPTOM HayYHOM M3BELITajy O
u xg)fu-m_e‘ucmqe Aa, CX0AHO MunaH-
€BOj OpOUTA/HO] TEOpUjH, IJIaHeTa
IPUPOAHUM NyTEM 3a HajMame
hu y HOBO JieieHo foba.
ba M3HeTa je Ha OCHOBY MHu-
ICTPOHOMCKE TeopHje Jefe-
BOT JjarpaMa oCyH4YaBarba
KTHY OCHOBY 3a nnpeiBHba-

L]
ceno

Ulima Glaciacién

axis and precession, as Milankovitch had cal-
culated already in 1924.

This was the final proof of Milanko-
vitch’s insolation cycles

Milankovitch's astronomic theory of
ice ages enables the future climate to be fore-
casted, since secular insolation development
is unavoidable. Today man is in the period of
interglaciation or warm phase. Icebergs to-
day remain on high geographic latitudes, on
the poles, Greenland or peaks of high moun-
tain ranges and there is no imminent danger
of their extension to southern regions.

The intergovernmental Panel of Cli-
mate Change in its Fourth Scientific Report
on Climate Change pointed out that, ac-
cording to Milankovitch'’s orbital theory, the
planet Earth will not naturally enter a new
ice age for the least 30,000 years.

This statement was made on the basis
of Milankovitch’s astronomic theory of the
ice ages and its diagram of insolation, which
offer the exact basis for the forecasting of
climate changes on the planet. Nowadays,
changes in the obliquity of the Earth's rota-
tion axis and eccentric orbit around the Sun
cause cooling changes, while precession has

Imtergocel  penditima Glaciacién -
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2 0.000 roauHa u HapegHux 80.000 roguHa M OUKJIYCH cajpikaja
JAeyTepHjyma y JieJHUKY

*h’s insolation curve for the North Pole for the past 250,000 and
000 years and the cycles of the deuterium content of icebergs
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e pa3Boja KJMMe Ha IJIaHeTH. Y AaHallbe
BpeMe IIpoMeHa Haruba 3eM/bUHe oce poTa-
I[Mje U eKCLIleHTPUYHa nyTamwa oko CyHua Ae-
Nyjy y cMepy 3axsaahema, JOK npeLecyja UMa
cMep 3arpeBama. OBa HeyjeAHaueHOCT Hehe
INPOMEHUTH IPUPOAHH KJIMMATCKU LUKIYC
CBe JIOK Ce CBa TPU aCTPOHOMCKA eJleMeHTa
He ycar/ace y jeiHOM IIpaBlly JeJioBakba.

CBoj MaTemMaTU4KHU anapaT MuiaHko-
Buh je pazpaguo 3a nocaegwux 600.000 ro-
AuHa. OH je, MehyTHUM, yHHUBep3a/aH U NpHU-
MEeHJ/bUB 33 YUTABY re0JIOLIKY UCTOpH]y 3e-
MJbe. Ha Taj HaYuH nocTtaso je pa3yM/bHBO
OTKYA, JieleHH TparoBd y NepuHoOAMMA Iipe
400 unm 600 MHIMOHA TOAMHA WJH, 06p-
HYTO, OTKyZ OyjHa BereTaliyja U BeJHKe Ha-
cjare KaMeHor yr/ba npe oko 350-300 mu-
JuoHa roguHa. [laneokaumy je, jakiue, 6Us0
moryhe pa3yMeTH 4 y ¢a3u oTon/baBawa U
KJIMMaTCKOT MakcUMyMa U y ¢a3u 3axnahe-
Ha U KJIMMaTCKOT MUHHMYyMa.

Capauime CcTame y KIMMaTCKOM CHCTe-
My MOKa3yje TeHAEHLH]y KOja HUje Y CKaafy
ca npupoAHUM ToKoM. lllTa je passior Tome?

Harno yBehawe HHAYCTPHUjCKUX ©
JAPYTHX JbYACKHUX aKTUBHOCTHU Yy 20. BeKy A0-
BeJio je 0 noBehaHor kopuwherwa CBUX pe-
cypca, a Hapo4UMTO GOCHJIHUX F'OPUBA, U A0
HEKOHTpoJIMcaHor 3arahuBama aTMochepe
ca nocjaeJU10M KJIUMaTCKHUX ITPOMeHa H Mo-
J[13amkba HUBoa Mopa. CTora ce mpouemwyje
Jla aHTpOMNoreHe MpoMeHe KluMMe Cylepio-
HUpaHe Ha PUPOJIHE IPOMEHEe KJIMMe MOTy
JIOBECTH A0 ApaMaTHYHHUX Npoleca y KJH-
MaTCKOM CUCTEMY Ca HENOBOJbHHUM MoOCJe-
JMliaMa 10 )XUBH CBeT Ha Halloj IJIaHeTH y
HEKOJIMKO HapeJHUX cToJleha.

M kao wro je KeneH 1922. rogquHe Ha-
c1yTHO, Aa MunankoBuheBa TeopHja Moxe
OUTH HeNpolehHBa ajaTKa NpPH UCTPaXKH-
Bakby MpacTapux KJAUMa, TAaKO U CaBpeMeHa
Hayka yBHuba Aa ce 6e3 e He MOXe Npoyya-
BaTU HU npejsubaTtu 6yayha kiauMma, LUITO
notephyje u YeTBpTH U3BewTaj MehyBia-
[AKROT TAHEN 33 npomeny kiname (IPCCY

kojv je 00jarmmen 2007. ropune.

................................

a warming effect. This disk
change the natural climate cyc
actions of all three astronomic elen
harmonized towards one direction.
Milankovitch elaborated his
matical tool in the last 600, 'I.  yea
ever, it is universal and applic
whole geological history of the .
way, the origin was explained by ice t
the periods of 400 or 600 million y
or, the other way around, the origin of
vegetation and great deposits of hare
around 350-300 million yea
fore, it was possible to under
mate both in the phase of w
climate maximum and in the cc
and climate minimum. E
The present state in clir
shows a tendency not in accordan
ural development. What is the caus
Sudden increase of indust
other human activities in the 201
caused an increased use of all
especially fossil fuels, and uncontro
mospheric pollution, which ha _ S
quences, the climate change a
of the sea level. Thus, it is estimated
thropogenic climate changes superp DSE
natural climate changes can cause d Iran
processes in the climate system, wit
vorable consequences for the liv
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