Biography of Prof Hayashi

Humitaka SATO

Hayashi in his office in Kyoto University, 1981



Carrier of Chusiro Hayashi # FIUEE, 1920-2010

19 2 0.July,25 born in Kyoto city
1 9 3 8 graduated the Third National High School(now merged to Kyoto University)
1942 September, graduated Tokyo University, physics 40 read Gamow’s paper on URCA
4 2—45 military service in Navy
1946 entered Yukawa’s Labo in Kyoto University 47 Giant stars
49 shell source
50 p/n at Big-Bang
1949 Associate Professor, Naniwa Univ.(now Osaka Prefecture Univ.)
50-57 Bethe-Salpeter,non-local FT
1954 PhD “Hamilton formalism of Non-local field theory”
associate Professor , Yukawa’s group, Kyoto Univ. @56—2010 astro physics
1957 Professor of a newly formed Labo. of “Nuclear energy research(} = %/ ¥ —2£3HKE)”
56—Star evolution after MS, 3a.
red-giant, He-flash,==-
61— Hayashi-phase, H-track
62 HHS-paper
66— ARAA-paper , star-forming cloud
70—origin of solar-system
1980 60 years celebration IAUSymposium GEEEESE)
1984 Emeritus Professor
various honors including Kyoto Prize(95),Bruce Medal(04)
2010.Feb,28 passed away



Honors

9 6 3 Nishina prize

9 6 6 Asahi prize

970 Eddington Medal

971 Japan Academy Medal

9 8 6 Order of Cluture

9 94 Order of Scred Treasure
(B — %536 6 %5)

1995 Kyoto Prize, Inamori Foundation

2004 Bruce Medal
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Showa Emperor and
Hayashi



Kyoto Prize
in Earth Science and Astrophysics

1987 J. Oort

1991 E. Lorenz, meteology,chaos
1995 C.Hayashi

1999 W. Munk, oceanography
2003 E. Parker, solar wind

2007 H.Kanamori, earthquake
2011 R. Sunyaev



Hayashi donated
the prize money of Kyoto Prize

To

Astronomical Society of Japan
Hayashi Prize (under 40y?)

and
Yukawa Memorial Foundation

Hayashi memorial lecture meeting(~annually)

2x1077 yen + 2x1077 yen



e At the time of finding the Hayashi-track in 1961,
he was already Professor of Kyoto University.

By what research, he had been promoted to
position?

- “prestigious post” Yukawa Nobel prize(1948),
theoretical physics, particle physics

proton/neutron-ratio in the Big-Bang paper?
before Penzias-Wilson 1965

* professor position of new Labo for nuclear energy

nuclear power,nuclear fusion,plasma physics was in
the stage of Dream, many ambitious candidates



Carrier of Chusiro Hayashi #k HIHER, 1920-2010
19 2 0.July,25 born in Kyoto city
1 9 3 8 graduated the Third National High School(now merged to Kyoto University)
1942 September, graduated Tokyo University, physics 42 read Gamow’s paper on URCA
4 2—45 military service in Navy
1946 entered Yukawa’s group in Kyoto University 47 Giant stars

49 shell source
50 p/n at Big-Bang

1949 Associate Professor, Naniwa Univ.(now Osaka Prefecture Univ.)
50-56 Bethe-Salpeter,non-local FT
1954 PhD “Hamilton formalism of Non-local field theory”

associate Professor , Yukawa’s group, Kyoto Univ.56—2010 astro P h yS iICS

1957 Professor of a newly formed Labo. of “Nuclear energy research(i = % /L ¥ —2£3H L)
56—Star evolution after MS, 3a.
red-giant, He-flash,==-
61— Hayashi-phase, H-track
62 HHS-paper
66— ARAA-paper , star-forming cloud
70—origin of solar-system

->Next speaker, Prof.
Nakano’s talk
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Tokyo university,physics

Prof Ochial
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Y. Nambu, Nobel prize in 2008
Prof of Chicago Univ.
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Navy
Lieutenant(tech)
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Y. Nambu, Nobel prize in 2008
Prof of Chicago Univ.

Hayashi was borne and grown-up in Kyoto upto high school and entered at Tokyo University,
where he was a classmate with Y. Nambu. At undergraduate study, they read Gamow’s
URCA-process paper(cooling of star by neutrinos)

After military service, returned home and joined the group led by H. Yukawa in Kyoto
University.

At this time, Yukawa happened to hold professorship both in physics and astronomy
department. This happened due to a drastic political change by the surrender of japan at the
Warll. One professor of astronomy resigned suddenly, because he was very enthusiastic to the
War .That was a reason why Yukawa held professorship in astronomy.

Yukawa's group was crowded by young members retuned from the military service and
Yukawa assigned some members including Hayashi to use the office of the resigned professor
at astronomy department, where there were a plenty of books on astrophysics such as
“Eddington”,”Chandraseckar” and others Studying them by himself, Hayashi wrote the
papers on giant star and p/n ratio, commuting American-culture-center in the city to copy
Phys-Rev paper by hand. The Japanese version of p/n-ratio paper was first written for the
memorial volume dedicated to Yukawa's Nobel prize in 1949.

But Hayashi's main interest was still particle physics. In 1950, Nambu and Hayashi, class-
mate in Tokyo, rejoined in Osaka and began to collaborate on the subject called now Bethe-
Salpeter equation. Hayashi’s PhD thesis(1953) was "Hamilton formalism in non-local field
theory".



ARAKI, Toshima (1897-1978)
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When Einstein lectured at Kyoto
University during his visit to Japan in
1922,

Araki addressed a word of gratitude in
germany, representing all students.
Einstein was impressed by that and

wrote about it in his diary
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Three “Hayashi Phase” of Hayashi’'s Research Career

Phase | (1946-50)
giant star structure(1947,49), p/n-ratio(1950)

Phase Il (1950-1957)
Bethe-Salpeter Eq., Non-local Field Theory

Phase 111(1956-1984(retirement of Professor)-2010)
astrophysics



The phase || started in 1950. Nambu got a professor position at Osaka

and ,in this year,he proposed some equation on relativistic,covariant formalism
about a bound state in quantum field theory. Hayashi tried to develop Nambu’s
iIdea and this once-classmate at Tokyo reunioned at Osaka to collaborate in
research.

Nambu recollected; one day, he visited Hayashi’'s home in Kyoto for discussion.
There, Nambu was impressed by looking Hayshi wearing kimono and smoking by
kiseru(japanese traditional pipe). Due to Nambu’s sudden disease and his visit to
US, this collaboration interapted. But Hayashi continued and the paper was
published in 1952.

This subject of research is now called Bethe-Salpeter equation(1951) and
Hayashi’'s work was hided away by BS with time. This work brought a great
chance to young Hayashi.

E. Salpeter(1924-2008)
1951 BS
1952 3a-reaction by Be”8



In 1953, International Conference on Theoretical Physics was held in
Japan by the initiative of Yukawa, who has just returned after along
stay in US(1948-53). This Hayashi’s work and his related study of non-
local FT was regarded as one of the major contribution from Japan.

This reputation seems to bring him a new position of associate
professor at Yukawa Labo. Kyoto Univ. in 1954. Hayashi’s PhD
paper(1953) is"Hamiltonian Formalism in non-local FT".

At that time, this theme was very popular in Yukawa7s Labo.
Reflecting Yukawas thought on “Divergence Cricis” in QFT. Hayashi
quickly became a leader in it.

But this situation of Hayashi did not continued for a along.

H. Yukawa(1907-82)
1935 meson theory of nuclear force
1949 Nobel prize , first as japanese



The phase |11 of Hyashi’'s career happened by two outer powers, not by his
initiative.

A:in 1955, as a director of new Institute(RIFP),Yukawa proposed interdisciplinary
projects such “Star and Nuclei”, "Life and DNA”, - - -. Hayashi was persuaded to
back to the | phase of Astrophysics.

B: in the same time, “Nuclear Power Age” started in Japan also. And Government
promoted to create new Labo related to NP in major universities. Kyoto Univ. got
several new Labo., one of which was theory Labo. “Study of Nuclear Energy(# T
ILF—), Yukawa successed to put Hayashi as a head of this Labo, in 1957.

By these two sudden move, Hayashi was forced to stop an esoteric study of non-
local FT and was faced to nuclear fusion. So, Hayashi formulate his Labo such as
Part | :thermo-nuclear fusion in universe (KM &B) and Part II: thermo-nuclear
fusion in device(#t M ER).

However, through his international reputation in astrophysics had grown, Hayashi
changed his policy of Labo solely to astrophysics in about 1965
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1952: Summer workshop on Particle-nuclear physics



1953, Tokyo and Kyoto
International Coference on
Theoretical Physics

Amaldi,Anderson,Bardeen,Bhabha,Froh
lich,Heitler,Marshak,Mott,Onsager,Pais,
Peierls,Prigogine,Schiff,Slater, Townes,v
an-Vleck,Wheeler,Wigner,Yang, === - -

R. Feymann(1918-88)
Hayashi told him that
“your name in japanese letter
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“§ Bloch

1953 £ZEHEDILE AC. Bloch& ERFR
BOERIZOLNTEH



1954-57
Associate professor at
Yukawa Labo
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1953 RIFP(now Yukawa Institute)

1953 ICPH

1954 Hayashi to Yukawa Lab in Physics Department
1955 Yukawa proposal of “Star and Nuclei”

1956 ICTP at Seattle




195568 ENIBRANA 4. 1L - \IEASE

1955, hiking of Yukawa
Labo

1956; to ICTO at Seattle
Hayashi’s first visit to abroad

1956 o7 FILOERMERBADOHER, AiRlIKERRXEE



1956 IC on TP at Seattle

Gamow,Oppenheimer,Toleman,Wigner,Yang,Salam,
Morrison, == = -

1 .
1956 <7 FILOEBHYMIE - EELE. ROV MU KRE, BEEOEFES. E0HETON—T &
BHih A LmMmBEAiB z A



Jananese group,

Yukawa,Hayashi,Nagamiya,Hayakawa, - - -



lwanami-koza on Physica

Ed. By Yukawa, et al

Quantum Mechanics

Hayashi’s part

Dirac equation,2"d quantization,

Hayashi’s lecture for undergraduate course

E*- ERRE Fowme
; LD.
e
()
w I F
# kT 4

B oW OEE

=] b

A T O T T o 3 1 iy £ U S T O D A CE S DI 3
TS Sty S L R R 2
T e e iy A 0 T T DA A S S s )
A N SRR a5 7
e R O S 2 e O TR 1£
el E s ot N S R 23
5 Ahfﬁa}ﬁn .............................................. 8

: A7

MR L e T e £3
0 2 Myl R s e vt minter > A m e S e v
s P e T SR i e R B 5
R s TS AT, [reabl] STl st s PRl 1 i o S G e H7
A1 e i o o o L e s o0 A S e e e 72
Bl e S G T S s R S 78
12 SR m DB i s R e s A e &6
(EK 7 RSt SRR R P v P S T @1
D R e e e e S ea B e S e R S (2]

3

' | 2— 22&"_ s



1965
NASA

G. Burbidge

ASTRONOMERS DISCUSS UNSOLVED PROBLEMS

-

19654 1 H Conference of Stellar Evolution (the Goddard Institute for Space Studies) (/:(Z G.
Burbidge)



1968 NASA

1967 Hayashi Labo
Staff and undergraduate students

AEAETHERFRBIN-ENTE (196 74) 3iF ErXoEX 3
EEmYE. KEEH, AN, RFIELY EEBE HAB. BXE
NASA G-68-10,414




Hiking of Hayashi’s Labo.

1957 HETOBME - BEEDNA£25 . ChiEH
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1969, Sympo. “Stellar Evolution”,

Lieage(Belgium)



1979,3weeks

ucC
Santa Curz

Workshop on
Evolution of
star

And

Origin of solar
system

Mestel
Larson
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Retirement in
march 1984

Nakano,Suzuki
H

|IAU-Sympo

Dedicated to Hayashi’s
60t anniversary

In Kyoto
H,Taylor,Salpeter,Massev
ich,Sugimoto, - - -
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1994

M. Maskawa
(1940- )
1973 KM-matrix

of CP-violation

Kyoto Univ in
1970-76
1980-2003

2008 Nobel prize

Maskawa,

Hayashi,

Sato



1995

with Narita and Kiguchi
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p/n-ratio paper(1950) was published first in japanese, for
celebration- |ssue dedicated to Yukawa’s Nobel Prize
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where xp is taken as unity in Eq. (33).




p/n-ratio

Prediction of
neutrino black-
body radiation

by
Hayashi

Sato,1967
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“Proc. of 151" Yukawa
Institute anniversary
Sympo.



Hayashi in Lecture of retirement of
Kyoto Univ. in March,1984
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“Hayashi” is still so bright to hide totally by later works






