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Lomonosov - 300

] “flomoHoc” = Clematis
Who is he
Life

Science

Complexity of Science
What makes a genius?
Anecdotes
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“JlomoHocoe” = breaking noses
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Mikhail Vasil’evich
LOMONOSOV .

Nov 19, 1711 — Apr 15, 1765
* Physicist and Chemist
* Poet and Artist D
* Engineer and Entreprene%fﬁf;i?,' .
« Courtier and Administrato 4 -

X/
/’l

* Philologist and Astronomer¢ "y,

* Geologist and Mineralogist Ealk
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“Passionary Power” of Russian Ethnos
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Pushkin on Lomonosov

Moscow Universit
«..mexay etpom | n EkatepuHoto Il | 5
OH OAMH ABNAETCA CAaMODbITHbIM
CMOABUMXHMKOM MNPOCBELLEHMUA.
OH co34an NepBbln YHUBEPCUTET;
OH, Ny4lle CKa3aTb, cam bbin 51
nepBbIM HalKUM yHMBEpcmTeTom”

A.C.I[NywkuH 1835

“...between Peter | and Catherine Il, he (Lomonosov) was
the original champion of the Enlightenment. He founded

the first University: better to say, he himself was our first
U n ive rSity.. .” Lomonosov Tercentennial 5



Named After Lomonosov

Moscow State University — Russian Top One
Town (near St. Petersburg), home village

Range in Arctic ocean, ocean stream, peninsula,
Moon crater, mineral, crayfish species

Three Universities

One Theater

Russian State China Factory

8 Schools

54 streets and squares

Russian State-wide tricentennial celebration 2011



Roots & Early Life
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http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Gukor.jpg

Scientific Tradition

Gottfried Wilhelm von Leibniz Mikahil Lomonosov
1646 —-1716 Christian Wolff 1711 - 1765

1679 - 1754
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Lomonosov: Nature-Phylosopher

Adjunct Professor of Physics St.Petersburg Academy
Dissertation “On origins of heat and cold”

(refereed and strongly supported by Leonard Euler)
Academician (Professor) of St.Petersburg Academy
Formulation and experimental proof of law of
conservation of matter and movements

Physical Chemistry

Measurements of atmospheric electricity and
theory of electricity (with G.Richmann)

First working model of helicopter

Novel concept of Reflector telescope

Theoretical concept of Earthquakes’ origin

of minerals, review of geological observations

Solid mercury obtained & studied (with |.Braun)
Venus atmosphere discovery

Lomonosov Tercentennial

Theoretical justification of the Arctic path expedition

1742
1745

1745
1748

1752
1753

1754
1756
1757

1759
1761
1763-65



Scientific Academies

Plato’s Academy ~380’s BC
Accademia dei Lincei 1603
Royal Society of London 1660
German Academy of Sciences Leopoldina 1662
French Academy of Sciences 1666
Prussia Academy of Sciences Berlin 1700
St-Petersburg Academy of Sciences 1725
Royal Swedish Academy of Sciences 1739
American Philosophical Society 1743
Gottingen Academy of Sciences 1751
Dutch Academy of Arts and Sciences 1806
Academie Des Sciences Wien 1847
National Academy of Sciences USA 1863

Lomonosov Tercentennial
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Lomonosov’s Pattern of Thinking

* Deep insight into the Nature of things \
(Physical Theory, Hypothesis)

* Deduct consequence(s) — phenomena, effect

* Make experimental proof, test (... m.b. Adjusy
Theory)

* |n case of success =2 Turn it into something
useful




Chemical-Physical Laboratory




BbiBOAbI U3 MOAeNN Tenna

e Correction of Boyle-Mariott law — for final
molecule size (Clausius Law)

P=RT/(V-b)

* |dea of absolute cold (zero temeperature) —
when corpuscles stop moving or/and
rotating

* Theory of colors (4000 experiments himself)

— Mosaics
— Mosaics factory

13
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Mosaics “Poltava Battle” (1764)




Factory

N

Lomonosov’s Porcela







Georg Richman
and Lomonosov

slposonan sanmuas 8 gome T B. Poxmana e 1753 r. (A—
MecTo, rie eToAn Puxsan B MOMERT ylapa modsi¥e).

Lomonosov Tercentennial




Theory of Atmospheric Electricity
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Lomonosov Aerodynamic
Machine 1754
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Chinese top
4t cent. A.D.

Leonardo’s “airscrew”

* counter-rotating blades
**for atmospheric reseasch



Chinook CH-47D

also in Yak- 24 P/asecM H-21,"all Kamov's hellcopté"rs



Lomonosov’s Actions in 1761

v 9 '?: '.u" " L8
%‘/ :,' A .: X . :
’ 7 7t S \— |
G4y 4"

| :'J / -
‘,4,/
.‘ ' A

:

a4
i Lb
¥ N
4 r
C

|
'
)

-

——

11/6
1 ¢
s

™.

rcente




Lomonosov Discovers Atmosphere of Venus

SST 08 June 2004

Swedish 1-m Solar Telescope, 08 June 2004




Transit of Venus May 1761

Earth orbit

e T Venus orbit



Transit of Venus June 5-6 2012

You can see it, your kids can see it, your neighbor kids can see it!

c Transit

R

_ ;ranﬁ'? _'.ﬁ_}f_- ifb-'e
I Frogress 7T Ly vy
at Sunrse ¥t _ N

1B W 1AW I L1 & E 15F E 180F E
Longinade Fred Espenak, NASA/GSFC

Figure 3 - World Visibility of the Transit of Venus — 2012 June 06

Celebrate 250" Anniversary of the Discovery of Venus Atmosphere by Lomonosov

Lomonosov Tercentennial 24



Lomonosov

Reflector

Telescope
* |.Newton 1668

e Lomonosov’s
concept 1756 |
successful
model 1762

e William Hershel
1789



Newton-Teleskop |. Newton 1668

M.Lomong
1756

DSOV
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HouespureabHas Tpyoa .
(pucynork M. B. JlomonocoBa)
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Lomonosov: Beyond “Just” Sciences

Odes to Tsarinas 1739, 1746, 1763
Founded Moscow University 1755
Arctic Sea Expedition 1763
Russian Grammar 1754
Mosaics Factory 1752-1764
Academy Management (top 3) 1757-1765
Russian History 1765
Demography Analysis 1761

— Age difference (15/2), no forced marriages, 3" time
widowers, monks age limit, baptism in warm water, move
holydays, pharmacies, birth assistance = 10 million/20
yrs (pop. 22 million in 1750) double the rate



Quantitative

Theory of Genius...
or How to Become One:

An Example of Lomonosov’s

Lomonosov Tercentennial



“3akoH Mopa”

YMCN0 TPA3MUCTOPOB Ha Ynne
Transistors
pacTeT B 2 pa3a 3a 2 roaa

1970 1975 1580 1985

Lomonosov Tercentennial 30

1950 1995



“CPT Teopema” — 0 CNOXKHOCTU

Ecnn Hay4yHaA cuctema xapakrtepusyeTcs
(1) napameTpom, TO Yyalle BCero oHa pacTteT
3KCMOHEHUMANbHO

L(after timeT) =L, xexp(T /C)

C (CI’I O)‘KHOCTb) — BpemaA [roapbl] HY>KHble ANA YBeMYEeHWA B e pa3

Hanp “3akoH Mopa” =2 C=2/In(2)=2.9



Moore’s Law, LEDs, SuperComputers

- ' — ! ' Itanium-Quad @ ' -

10000 ® 100,000 transistors per IC .

0 Flux/LED [Im]

1000 |=- A Fastest Computer, TFlops _:I
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[Tonmepbl N3 HayKK: IK30Na1aHETb

100
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Yearly Number of Exoplanets Found




Number of Galaxies Surveyed

Ob6cnenoBaHHble [@aNaKTUKK

1985

1990

1995

2000
Year

2005

2010




CeBepxmolHble J1asepbl
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Pacwmnoposka CTpyKTypbl benkos
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PeaKTopbl TepmoaanepHoro CnHTe3a
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Beam Energy
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V. Shiltsev

Vot 26 No 11 o011 761772 O, years [nterval Comment
Fastest computers 1.6£0.1 1993-2010 http: //www.top500.0rg/
Luminosity of colliders 1.6...44 1972-2010 see Table 1
Fusion reactors 24102 1969-1999
Transistors per IC 2.7x£0.05 1971-2009 Moore’s law

ralaxies surveyed 3.0£0.1 1985-1990
Light per LED 3.3£0.1 1969-2000 Heitz's law
Most powerful lasers 33105 1975-2000 http: //laserstars.org/
Protein structures 12402 1976-2010 http://www.pdb.org/
Exoplanets search 4203 1991-2010 NASA
Energy of accelerators 52103 1930-1990 Livingston plot

Protons accelerated

1.2 2 (0, rercertill 2009
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Log (Progress)

N

“Genius Effect”
D=In(After/Before)

\

40



“Genius Formula”

Genius= T xB ><D

S

Time Breadth Depth

(duratlon) (# f aaaaa ( f mp t)



Genius= T xB xD

15yrs x3kids xIn(7B+1/7B)=7 x10-?

Y = 106yrs x1xIn(4)=147

il

= 7519yrs x6 xIn(10)=103,000

= 14 x10%rs x1 xIn(10°)=2 x10%

Lomonosov Tercentennial 42



Genius= TxBxD or In(T)xBxD

" B

A il N
sl | o\ S/ X D
e/ =t .

=7 %10 =1.2x10°

=147 =6.5
= 103,000 = 123

400,000 y;

o - > 10n = 656

Quants
Fluctuations.

1st Stars
about 400 million yrs.

; Lomonosov Tercentennial 43

137 billion years



Log (Impact)

Scientific Geniuses:
“Type A” and “Type B”

“Type A”:
Euler
Lavoisier
Maxwell
Riemann
Pavlov
Mendel
Rutherford
Plank
Einstein
Kolmogorov

Lomonosov Tercenten iilial

Feynman...

Fields of Science

U

“Type B”:
Aristotle
Leonardo
Descartes
Newton
Leibniz
Lomonosov
Franklin
Mendeleev
Poincare
Russell
von Neumann

44



Lomonosov’s G [

Grammar
Poetry
Chemistry
Optics
Venus
Geography
History

n(100 yrs) X In(2) =3
n(60yrs) x1/3 =1.3
n(20yrs) x 0.1 =0.3
n(100 yrs) x 1/20=0.2
n(60 yrs) x 1/5=0.8
n(60 yrs) x 1/4=0.9
n(250 yrs) x 1/10=0.5

TOTAL 7.0



Genius Coefficients G I

Parent 0.0000000012

Scientist(me) 0.03

Inventors 0.01-1

Nobelists 0.2-2

Aristotle,Pifagor, Einstein, Lomonosov, Newton
4-9

Sheakespeare, Pushkin 7-10

Biblical God 123

Big Bang 140-300

Lomonosov Tercen tennia

46



0.0002200%

00002000

00001 800%

0.0001600%

0.0001 400%

00001 200%

00001 000%:

0.0000800%:

0.0000600%
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0.0000000::

Google books Ngram Viewer

New culturonomics tool:
— http://books.soogle.com/ngrams

B zccelarator

1700 1720 1740 1760 1780 1800 1820 1840 1860 1880 1900 1520 1540 1860 1980 2000

— Frequency of appearance of the word or combination
of words in the published books vs year

— search >5M books, (5%), 500B words in 7 Ianguages

Lomonosov Tercentennial


http://books.google.com/ngrams

Most Prominent Russian Scientists
Russian collection
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Three Scientific Geniuses:
search English, German, Russian collections
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Russian Scientists
in Russian book collection
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Misha Lomonosov leaving for
Moscow in bad mood

Kholmogory-Moscow

-Hey, folks, should we pick that studentup?
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Every Genius Has (Impressive) Story!
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Another Sign of Genius: Rebelliousness

Petr Kapitsa, USSR
15 1994 POCCUA 1978 Nobel Prize
pyG. < Superfluid Helium

* Kapitsa On Geniuses:
— Lomonosov vs Schumacher
— Michelangelo and Medici

0 — Kapitsa and Beriya
WD

Jlaypeam Hodeneackol npemuu
[1.J1. Kanuua 1894 -1984




History of Science in Russia

Avumpuii Heanosun

MEHJEJIEEB




bioaxet PyHAameHTasibHON HayKu
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