AR D = & BAT =

BR XREBASAICEC

KRR FRFREBEFHRBDEFFEIX

X 1B



Die Gesellschaft fur Uber 60 sChwerionen Klub

Welcomes a new GUCI member

Bevalac->SI1S->AGS->SPS->RHIC->LHC

MGyulassy BM@60 10/25/10



Die Gesellschaft fur Uber 60 sChwerlonen Klub

The GUCI Club as of March 12, 2010 when John joined

Then members: Walter, Reinhard, Ed, Mklaz, Larry, JPaul, John
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The GUCI Club as of March 12, 2010 when John joined
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Well, OK, the outside layer But under that cap,
May have worn a bit ... there is stilll a ...

MGyulassy BM@60 10/25/10




Berndt’s perfect dive into the Dirac sea 1972 with Johann und Walter

11) Solution of the Dirac equation for strong external fields.
Berndt Muller, Heinrich Peitz, Johann Rafelski, Walter Greiner,
Published in Phys.Rev.Lett.28:1235,1972.

GSl recorded a (too) perfect e” splash

F. Bosch and B. Miiller

e Ko &  PRL51(83)
| B = 805 MeV/u 7 2 Schweppe, et
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Fig 23. The U + Cm positron spectra at 6.05MeV/u'®¥ show a remarkable structure in the selecied region of

scattered particles, Theoretical results (at E;,,, = 5.8 MeV/u, folded with the detector efficiency) are compared with

’ o o 5/ the experimental positron vield. The line structure can be explained by 2 nuclear reaction component with a delay
MGyulassy BM@60 10/25/10 time I'= 10" ""s and an admixture ratio ¢ = 1V °,
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The whole is more than the sum of its parts.
7YX T X FEmLEF(Metaphysics)
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Clarity

o

So 1n the present inquiry we must proceed in this way and
advance from the things that are more obscure by nature but
clearer to us, towards the things that are clearer and better known

by nature.
TVAMN VA (B PR 5%, Physics). J. H. Lesher ?»3aX L) /
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Metaphysics & Physics
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[Dive into the deep shit ! }
by Ken Johnson, translated by MIT students
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Nuclear Physics A504 (1989) 668-684
North-Holland, Amsterdam

CHIRAL RESTORATION AT FINITE DENSITY AND TEMPERATURE
Masayuki ASAKAWA and Koichi YAZAKI
Department of Physics, Faculty of Science, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tekye 113, Japan

Received 2 May 1988
(Revised 24 April 1989}

M. Asakawa, K. Yazaki / Chiral restoration
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Fig. 7. The behaviour of @ as the chemical potential increases at T =0 for the case (I1).
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Nuclear Physics A504 (1989) 668-684
North-Holland, Amsterdam

CHIRAL RESTORATION AT FINITE DENSITY AND TEMPERATURE
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Department of Physics, Faculty of Science, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tekye 113, Japan

Received 2 May 1988
(Revised 24 April 1989}
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Dilepton® BER & JEB A

WBERBEIHSILI I —T N EZITEDT.
~TEeT7ay Fd L un

PR DT TORED 7 Ay FAKIERY

CARBE-YEIOZ ETESNL Y dileptonfAlE & —KIZ7R o T
NROVEDODEFEINNE N ED, BAMEE (vp) HV/AE 0
FFICHKIEDE > THAEHAD?

=id. 30ELLEFICEZ THEERBY £TAZIT A T,
MR — U w7 E WS BEIH L B o7& Bhbh b,



Dilepton® BER & 3E B BF

VOLUME 70, NUMBER 4 PHYSICAL REVIEW LETTERS 25 JANUARY 1993

My Scaling in Dilepton Spectrum as a Signature for Quark-Gluon Plasma

M. Asakawa,® C. M. Ko,®) and P. Lévai(®
Cyclotron Institute and Physics Department, Texas A&M University, College Station, Texzas 77843
(Received 27 April 1992)

3/2
dN g sinh ¢ M cosh ¢ a? dm?2
B e d M)|1-
dMZ dydgZ. 1871'2 f f‘J(p’T)IO( T Ko T prdp T+24 7 (M) M2

sinh M+ cosh
x ffh(p,'r)lo (QT 7 C) Ko (TTC) prdpdr,

u" = (cosh { cosh7, sinh{ cos¢, sinh (sin, cosh (sinhn)
B FR7boost-invariant 72 7 41

N, m?
Fr(M) = R
0= 2 WM T

NEOUENLDE S,
Z O HEFldbroadeningZe & 1E 7 L



Dilepton® BER & 3E B BF
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Broadening or Mass Shitt
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Is Partial Chiral Sym. Restoration dead?
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NAGO, Eur. Phys. J. C (2009)

1. Broadening is rather boring physics

+ No explicit chiral sym. restoration

. “Brown-Rho” does not include

broadening

. Time evolution is not well-known

@SPS

. Brown-Rho scaling is based on

a rather extreme assumption

. Even in QCDSR, the relation

between chiral sym restoration
and p/o mass reduction is
not very obvious

. For ¢, situation is different

M. Asakawa (Osaka University)
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Broadening of Li Line in Noble Gas

.15 ? T T | . . .
Li 6708 A line in He, Ne, Ar, Kr, and Xe
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M. Asakawa (Osaka University)
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Many Farseeing Ideas in 1973

Two Workshops in 1973

REPORT

wHIR
BAR=
TERS
hHEZ

ON

NUMATRON PROJECT

KICH ENERGY HEAVY ION SCIENCE
I Nuclear Faysics

M. Sakai
K. Sugimoto
Y. Hireo
K. Nakai

January, 1974

. NUCLEAR PHYSTCS

STEERING COMMITTEE

o WUMA -1

from Prof. Nakai’s presentation

M. Asakawa (Osaka University)



Many Farseeing ldeas in 1973

IO %% High—Energy Nuclear Reactions
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Essentially inside-outside cascade (McLerran-Bjorken picture)

from Prof. Nakai’s presentation

M. Asakawa (Osaka University)



Correlation and Cumulants

Time evolution of correlation length
around CP with critical slowing down FEEE - L 23 fm

h

-0.2 -0.15 -0.1 -0.05 0.05 0.1
_ Berdnikov, Rajagopal (2000)
~ distance from CP Asakawa, Nonaka (2004)

B 5 | IEAEE A+ EE (Thermal Wick theorem or Bloch de Dominicis theorem)
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‘y =7 in Bjorken picture ‘

Rapidity
1., E+P 1, 1+v.
y=—In =—In
2 E-P 2 1-v,

Momentum P,

identified
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position z
>

— Spacetime Rapidity
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IBEN LGS

‘y =7 in Bjorken picture ‘

Rapidity

1. E+P 1 1+v.
y=—In
2 E-P 2 l1l-v.

Momentum P,

identified

(in Bjorken picture) osition
>

— Spacetime Rapidity —

1. t+z 1. 14+z/t
n=—In =—In
2 t—z 2 1-z/t

3 S E AL
pOSItIOn z BESLEIDIER=1IBEZE[DIER
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‘y =7 in Bjorken picture ‘

Blurring

time ¢ Y =z n

Rapidity

1. E+P 1 1+v.
y=—In
2 E-P 2 l1l-v.

Momentum P,

identified

(in Bjorken picture) osition
>

— Spacetime Rapidity —

1. t+z 1. 14+z/t
n=—In =—In
2 t—z 2 1-z/t

position z
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‘y =7 in Bjorken picture ‘

Rapidity

1. E+P. 1, 1+v,
y=—In
2 E-P 2 1-v,

Momentum P,

identified

(in Bjorken picture) Sosition -
>

— Spacetime Rapidity —

1. t+z 1. 1+z/t
n=—In =—In
2 t—z 2 1-z/t

- Blurring or Leak in rapidity
position z space takes place !




Hopeless72i5 &

(a) EoS with ph. tr, to QGP AutAub=31fm  (p) pyre hadr. EoS
t=5.4 Inie T

Rischke et al. (95)
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D measure = 40

(Q%) [ D~4 (KO ) g=(22), £1,0
¢ D~1 (QGP#E) g=*1/3, £2/3,0
Nch

Asakawa, Heinz, Miller, Jeon, Koch, 2000
RHICTHLHCTH S £ CTERHA & N/-DlE~47->7=: D-puzzle
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Time Evolution of C.C. fluctuation

Quark-Gluon Plasma
Seo%ae o 0 °
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Through diffusion




Ditfusion or Global Charge Conservation”

<Q%net)>c/<Q(tot)>c
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M. Sakaida, M. Asakawa, M. Kitazawa, 2014
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PHYSICAL REVIEW C 71, 051901(R) (2005)

Possible resolutions of the D-puzzle

C. Nonaka.! B. Miiller,' S. A. Bass.!> and M. Asakawa®
'Department of Physics, Duke University, Durham, North Carolina 27708
2RIKEN BNL Research Center, Brookhaven National Laboratory, Upton, New York 11973
3Department of Physics, Osaka University, Toyonaka 560-0043, Japan
(Received 11 January 2005; published 13 May 2005)

We explore possible ways of explaining the net charge event-by-event fluctuations in Au+Au collisions
observed in experiments at the Relativistic Heavy Ton Collider within a quark recombination model. We estimate
the number of quarks at recombination and their implications for the predicted net charge fluctuations. We also
discuss the consequences of diquark and quark-antiquark clustering above the deconfinement temperature.
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