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My name appeared as a first
time in PRL of thelr paper |o«-

Phys. Rev. Lett. 41(1978)1770

Description of the Polarization of !2B Produced in the Reaction °°Mo (14N, 12B)102R

T. Udagawa and T, Tamura
Department of Physics, The University of Texas, Austin, Texas 78712
(Received 2 August 1978)

The polarization of 2B produced in the reaction **Mo (1N, ?B)!®%Ru is explained in a
fully quantum mechanical way. It is found that recoil plays a decisive role.

Recently we applied successfully a multistep and heavy® ions. The most important ingredient
direct reaction (MSDR) theory to explain continu- in making such calculations possible was to rec-
ous spectra of reactions induced by both light® ognize that, in calculating continuous cross sec-
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contribution is that < 0. Very recently, Taka-
hashi et al.*® repeated the experiment of Ref. 1,
but with E, (**N) =200 MeV, and found that P be-
came positive again for — @ > 100 MeV. It may
© w0 e T w0 be that ¥ has indeed become negative, and thus
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But, spell of my name was | *

wrong oo
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a conjecture is also under way. B. T. Kim, and T. Tamura, in Proceed-
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Refs. 1 and 12, in particular to Professor K. -wch) Symposijum, Hakone, Japan, September

Sugimoto, Professor H. Kamitsubo, and Dr. M. ’h*; L ;\ed:\te‘: by H. Kamitsubo and M. Ishihara (unpub-
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Flovy measurgments
in heavy ion coll.

~ Scaling properties of vz re-
visited with Blast Wave Model

Yasuo MIAKE
Univ. of Tsukuba
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Tsukuba Contribution
1) PID with TOF & Aercgel
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v High resolution TOF and low index of 1.01 Aerogel Cherenkov

Both Tsukuba contribution
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Tsukuba Contribution
2) R.P. determination
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v ' Wide rapidity gap from central detector
e Free from other source of corr such as HBT, decays, jets & auto-corr.

Vv Corr. between SMD(spect) and BBC(part) also confirmed

=»R.P. determination from whole event wide

VD&tertsrfor Reaction Plane determination 7
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Key ; Statistical Nature 03 o
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€EQGP ~ 2 [GeV/me] « Ex. Lattice QCD
€EQGP 2GeV
< = > v ~ ~
M. <mp> 04GeV
1

1

T 5x04
)\q < Rsystem

ONN 4[fm2]

aY) Y]
Y1 ™ 3573 9
Animation by Jeffery Mitchell (Brookhaven National

Laboratory). Simulation by the UrQMD Collaboration
v ' What we can expect:

e Statistical physics at quark level

Ag =

0.5 [fm]

e Hydrodynamical behavior at quark level
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Key: Time Evolution 02 "o

o g’

V' It is like Big Bang.

Freeze-Out A 't Tio Ten Tc\/ Time evolution in
K N T T f f s statistical nature

e Parton cascade followed

by partonic
, thermalization (QGP)
QGP/ e Hadron production
e ~  eFreezeout of v2 ?
& | %, Z e Chemical freeze-out

o Kinematical freeze-out

Need consistent understanding of these epocs,
in particular, aspects of statistical nature.
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Thermal Ea.

and
Collective Flow

w Chemical Eq. from
particle yield ratio

% Kinematical Eq.
from transverse
mom. distr.

% Blast Wave




yield ratio

Chemical Eqa. from particle

W&Q.WQ

200 GeV Au+Au, <Npm> =322

T,= 15743  [MeV]
M= 94112 [MeV]

M.Kaneta, N.Xu, nucl-th/0405068

| I | | I | I I | I p= 31+23 [MeV]
1 loweothy # Y= 1.0310.04
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(*1) : feed-down effect s cormrected in data
(*2) : feed-dowm effect Is incduded

Nov., 2008, Tamura Symposum, Austin

g [T pldp
Coom2 Jy eBip)/T 41
200

> 150 VvV V- V-V V-
Q I\

2 100

_c +

S 50

0

O 100 200 300 400
Npart

v Only few parameters fit every ratio very well !
Vv Tch stays constant from peripheral to central collisions
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Kinematical Distr.:
Transverse mass distr.
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Mass [EieWcQ]
v Exponential in mt

e Known as m: scaling
e Thermal distr.

Mass [GeV/c’]

Vv Flatter m: distr for heavier

particle mass

e Mass Ordering of Slope param.

o Effect of Collective Flow

I'=1T,+ %m(v)z

Collective
Flow
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Blast Wave Model 02 e
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1 dN =AfRf(r)rdrmT I, p,sinhp K, m, cosh p
m me ¢ Tfo Tfo
PRC48(1993)2462.

o(r) = tanh‘l( 3 ) /R Lo, Ky modified Bessel function
T

Phobos, J.Phys.G34,51103-7(2007)
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Original Blast Wave Model |.¢ .
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VoLUME 42, NUMBER 14 PHYSICAL REVIEW LETTERS 2 APRIL 1979

Evidence for a Blast Wave from Compressed Nuclear Matter

Philip J. Siemens® and John O. Rasmussen

Lawvence Bevkeley Labovatory, Univevsity of California, Bevkeley, California 94720
(Received 27 November 1978)

Central collisions of heavy nuclei at c¢.m, kinetic energies of a few hundred MeV per
nucleon produce fireballs of hot, dense nuclear matter. Each fireball explodes, producing
a blast wave of nucleons and pions. Several features of the observed cross sections for
pions and protons from Ne on Na F at 0.8 GeV/nucleon (lab) are explained by the blast
wave, but contradict earlier, purely thermal models. The available energy is equally
divided between translational energy of the blast, and thermal motion of the paritlces in
the exploding matter.
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Tested Robustness of
Blast Wave results

A Kiyomichi, Tsukuba

4 °
el imw Y naw] VY Result of Blast Wave analysis
N °r depends very much on the pt
S b &P . .

Z o range for the fitting.
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N . % ]
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° o {M}Q ,3@0
Distinct feature of e
[ ) [ ) W
freeze-out conditions oo’
STAR Experiment
0.2 T. A .
 —— | [ Difference of Tch and Tkin
@f—‘;ﬁé_ L , Tch R
I | P corresponds to time
Tin 1 evolution of the system.
I IR R T R
<I3>:f+ 4t+ 4t 1 YKinematical & Chemical
o2ft freeze-out show difference
N 200 400 600 in centrality dependence!
dN_ /dn

=»Might be difference in
Nature of Freeze-out

Nov., 2008, Tamura Symposum, Austin 16




s Q.WQ

Adiabatic Expansion Model |-¢ -

Vv Intuitive Model

t 1 1
- v Assuming,
e Cylindrical expansion

l l l e Freeze-out condition
1
V(t) = ctrR(t)? = ctr(Ro + Brt) A= e R
kv(tf‘)) ~ Rltg) e Adiabatic expansion
\/R(% 4R B — Ry T3(t)V(t) = Const.
tto = 25T ( S X T3)
T(te,) = T, Vo 1/3 .
(tto) = To( ) Vv Larger fireball

tto(Ro + Orteo)?
freeze out later

ov., 2008, Tamura Symposum, Austin
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Kiqematjcal ﬁreez.e-out w.
Adiabatic Expansion

Adiabatic Expansion Model (M.Konno,Y.M. 2008)
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Central collisions freeze-out late.
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AutAu\s,, =200 GeV

»  Adiabatic expansion

— Freeze-out model (finite BT) I

Freeze-out model (BT=0)

Nov., 20C ©

50

vl b b b L
100 150 200 250 300 350

400

N...

v Adiabatic Expansion Model
explains centrality
dependence very well.

® Freeze-out conditions ; 1 ~R

V' In central collsions, the F.B. is

so large that F.O. occurs
later than peripheral.

= Kinematical freeze-out is

collisional, while chemical is

not.

M. Konno, Tsukuba
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Further Study
of
Collective Flow

¢

Azimuthal Anisotropy
of

Collective Flow,
Elliptic Flow
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Elliptic Flow, v2 0% o
(Azimuthal Anisotropy) o e

pr / P,
—

\\.
(00
S ﬂé
]
\

x i # P,
| oy o
2y y? — x? pi - p?;
\ | Cece = (5 3) vy = (—5——3)

V' In non-central collisions, participant region has almond shape.
= azimuthal anisotropy in coordinate space

VIf A< R, azimuthal anisotropy of the coordinate space is
converted to that of the momentum space.

myv2 3 second Fourier harmonics of azimuthal distribution

v Goodies :

e Clear origin of the signal N ((/)) =N 0{1 +2, COS((p B ]PO) +2v, COS(Z((p - 1{!0))}

e Collision geometry can be determined experimentally

Nov., 2008, Tamura Symposum, Austin 20
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& %
0% e
Early study of v> vs. €ccc %8
0 @
Phenix; PRL 89(2002)212301
0120  0.200 o.z;gs 0325 0362 0377
I ) 1 1 1 1
0.8 |- ® [F]1.0<pT<25(GeVic) ]
O [A]l1.0<pT<25
¢ [F]0.4<pT<0.6
06 } % <& [A]0.4<pT<0.6 |
y | ¢ fos | _
' ]
% 0.4 - T ets 5o ¢
8 = -
02} }%§ Fo¥ Po® 553 st ¢
0.0 N 1 N 1 . 1 N 1 . 1 N 1
0 10 20 30 40 50 60
- Centrality (%) . <V2> x £

Vv Eccentricity is evaluated from centrality of collisions
v'Ratio stays ~constant

e Eccentricity scaling observed in comparison of Au+Au, Cu+Cu

= Scaling with eccentricity shows@z builds up at early stage)

Nov., 2008, Tamura Symposum, Austin
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v2 of identified particle

Hy Z.i

S. Eslumi, Tsukuba

PHENIX : P.R.L. 91, 182301 (2003)

I I I I

Run2 Au +Au at \‘S_NN =200 GeV, Minimum Bias, |I]| <0.35 : JMass Ordering Of v2 at |ow

A mn Dt region:
B KK

o
(%]

o
N
T T T T I T T T T I T T T T I T T T

= Existence of collective flow
®p+p

e Good agreement with

hydrodynamics of perfect
fluid

= Early thermalization (~0.6 fm/c)
= High energy density (~20 GeV/fm3)
= \ery low viscosity
V' Departure at high pt region
| | | | | | | | | | | (> 1.5 GeV/c);

= Other mechanism?

Anisotropy parameter v,

Transverse momentum p, (GeVic)

Nov., 2008, Tamura Symposum, Austin 29




Extended Blast Wave Fit 1}

Initial Density Profile

T\
o .

| 10
RN\

3

Final Velocity Profile

Nov., 2008, Tamura Symposum, Austin

e

H Masui, Ts‘ukuba
Extended Blast Wave Fitting (H. Masui,Y.M. 200%7)

v ' With hydrodynamics, Vp
generates collective flow.

v Assuming pcc p, velocity
profile is obtained from
initial density profile o.

= Freeze-out time for v2 =0

= VYes, very/too naive, but see
what happens. Fun!

v Choice of density profile

e Glauber Model ’ Npart
e Glauber Model ; Ncoli

23




Extended Blast Wave Fit

D.Thesis, H. Masui, Univ. of Tsukuba (2008)

—

\ i
H. Masui, Tsukuba

Npart Profile

Ncoil Profile

20 - 30 (%) centrality
e

~~~ |
> 10°F
o F . K/pfit (N _ density)
I
= 1oL
3 10 :
- E -
D
T 1L
~ E
Z F
o Ll
r-\'_‘]o §_
QL 2NDF=268.2/40=6.71
B2k
N107E T=1506+3.7 (MeV)
= [ (B)=04050.005 (B,=0.824:0.010)

T

20 - 30 (%) centrality
L B R B L

¥2INDF = 69.7/ 40 = 1.74
T=108.5%4.2 (MeV)
(B,) = 0.500 +0.005 (B, =0.825+0.009)

3
10§|..l‘|‘,| I [ | |
~ | = |
> | x2INDF = 47.8/ 16 = 2.99 1 42NDF=15.3/16=095
03 12022438 Mev) 1 T=3209+83Mev)
[ (B)=0.406+0.011 (B =0.827+0.022) T (B, =0559+0.008 (B =0.923+0.013)
02__ Ot + T L ont+m
L OK*+ K 1
&p+§
0.1~
0

Nov., 2008, Tamura Symposum, Austin

v It was fun to see;

e Ncoll distr. seems to
give better fitting

e T from v2 is much
higher than T from
spectra, while B is
very similar.

e for pions,
e for centrality dep.

e High T from v2 may
imply finite freeze-out
time.
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Beautiful scalings of v2
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v mt scaling & quark number scaling

Nov., 2008, Tamura Symposum, Austin
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Hadronization via Quark 550

§ %,
0% “o

Coalescence i

v  Quarks, anti-quarks combine to form
mesons and baryons from universal quark
distribution, w(pt).

Hadron
OO o' //Mom distr. of meson (2q |
co W) =Cu i )
K,
Co 8 /Mom distr. of baryon (3q);
Co ‘ w (pz) C W3(pt3) |
o_-€
o:l o\ \
© \ @
© - e w(pt); -
© Ceo Universal mom. g
‘'eo® ' © distr. of quarks H
éo" © 2\ {steep in pt}
QGP - e e

S aihe seen ISt & ), (FIEEE Characteristic scaling features expected.
wins at high pt even w. small Cx. =»Quark Number Scaling (QNS)

Nov., zuuo, 1ainura sympusuii, AusuI 26




Hadronization via Quark
Coalescence (QNS in v2)

M*Q.WQ
@f @
0 g

v Characteristic scaling behavior

=»Quark Number Scaling

Hadron
OO ©" Azimutal distr. of meson (2q); n
’ic dN_Mocw2 =(1+2v,, cos2¢)’
¢ © “
© ~
L : ~(1+4v,, cos2y) -
e ®° o LN
‘ C\'O Azimuthal distr. of baryon (3q);
© . Q. ANy o5 _ 149 2¢)°
9_\& oo 10 w” =(1+2v, cos2¢)
ég—é g; ~ (1+6v,, cos2¢) -
QGP

Azimuthal distr of quark; w

woc(l+2v, cos2g)
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Further
Systematics
of v2

Nov., 2008, Tamura Symposum, Austin

Centrality dep.

Energy dep.

=200 vs 64 GeV

System size dep.
=>Au+Au vs Cu+Cu
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Au+Au 200 vs 64 GeV

D. Thesis soon, M. Shimomura, Univ. of Tsukuba (2008)

M. Shimomur u

kuba
PHENIX PRELIMINARY
>~°’41l|llll|lllllllllll 0'4-llllllllllllll ""_ ("4_"""""""|Illl
20-30 %

[ T _ K+K' - pPtp
0.3k Ps2cev 4 s} 4 o3k .
: & 200CeV 4 ] : :
02 1 el 1 el M B
_ i L & 1T . .
- ... { 4 - Q.. - L ... 4
& S [ . :
0.1 =4 0 4 e »* -
[ | : : }' :
o-lllllllllllllllllll. °-|’|||||||||||||||1|. °-1|'|||||||||||||||||.

0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

Mean p; p, [GeVic]

:  v'No significant change in v2

<p.> [GeVic]

Vv A little larger radial flow seen
Nov. oj:5‘01601%02602:‘;032622(;‘3&040 in <pt> Of 200 Gev
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Au+Au vs Cu+Cu

0.2<p;<1.0 [GeVIc]

Vole vs. N,

1 T ] T T | T T T T | T T
I & AuAu 200GeV
0.8 ® AuAu 62.4GeV ]
e CuCu 200GeV ]
0.6 —
® CuCu 62.4GeV
0.4+ ——
02 F ?; s 9@ $ ]
0 i L 1 1 L ] 1 L 1 1 l 1 1 L 1 l 1 I-
0 100 200 300
Nparl

M. Shimomura,

V' Simlar v2/ & for Au+Au
and Cu+Cu, while there is
clear Npart dep. 12?7?77

Vo vs. N,
N 0.3 T T T T [ T T T T | T T UJ
> L
® AuAu 200GeV ;N
® AuAu 62.4GeV
0.2~ #® CuCu 200GeV 7]
® CuCu62.4GeV . )
PHENIX PRELIMINARY
0.1 —
: ! * 3 S
L L] i
il P .
0 1 1 1 L l 1 L L 1 I 1 L L L ] 1 1
0 100 200 300
Npart
Phobos; nucl-ex/0610037
04 I I I I
PHOBOS 200 GeV
03— = :rI;scks —
wi 02 CU+CU¢ ., b e JL _
ny .‘E@é ezt i
> oa _#ﬁ Au+Au |
0 ‘ arXiv:nu‘cl-ex/0610|037, submiltted to PRL
0 80 160 240 320 400

Npart

Tsukuba
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Ny ﬁ f

13 %
V./(e,.(N *N™ *n
N Val(SparlN_ ) *N'2 )
ﬂ-‘E . [ T 1 L T L T 1 T T 1 T 1 T L T I_
2 8 | 200GeV closed @ 0-10 % i
-xz o i 62.4GeV :opened @ 10-20 % 7
N - -
U0.15- o5 ® 20-30 % .
X N -
5" WK ® 30-40 % ]
;v A D+p 40-50 % |
0.1 —
I | ]
] ' .
HH o J. i
_ L '3 {
0.05- %' B 3 b T . ]
L a‘ﬂ’t._g 1 - -
| &P | i
: | | | I | | | | | | | | | | | | | | |
00 0.5 1 1.5 2
m_-m,)/n [GeV/c
(m_-mg)in_ [GeVic]
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M. Shimomura, Tsuuba

Vv Although you cannot
distinguish, there are

e Au+Au, Cu+Cu,
e 200 GeV, 64GeV, and

e pion, kaon, proton.
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Blast Wave re-visited !

M. Konno, Tsukuba

Fitting pt range:

0.6-1.2 GeV/c for pi
0.4-1.4 GeV/c for K
0.6-1.7 GeV/c for p

Out-of-plane

T

ouuoy| odiyesep Ag

1/(2np.) d?N/dp_dn [(GeV/c)?]
2,

R.P.

-
I lIIIIII| T IIIIIIII I IlIIIII| I IIIIIIII I IIIIII| I IIIlIII|

1 I | - Data points (upper: in-plane,
: n-pfane 1072 middle: inclusive, lower: out-of-plane)
. - Lines: blast-wave fit results
10-3 11 1 | 11 | | | | 1 | | 11| | | 1 | I 11 |-
0 0.5 1 1.5 2 25 3

P; [GeVic]

Vv pt distributions measured in plane and
out-of plane are B.W. fitted independently
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3.W. Fitting Results

e

M. Konno, Tsukuba
= 200 A E
[ C < C (11
2 180— T Vo099 . | <
2 C E In-plane
" 160 % % fo 0.8 P T §
- i C 0
140— '% ‘ é 0.7 Q
- i . = 3.
120 0 i 0.6] 3
C = ]
100/ 0.5E g3 S ; g
- - I§ § N 3
80— 0.4 §‘ i 3
- [AutAuCurcu atyf, = 200 Gev = N Au+Au/Cu+Cu atyfs, - = 200 GeV o
60— . Inclusive 0.3 :_ . Inclusive
40 f_ [ ] In-plane 0.2 5_ ] In-plane
- A Out-of-plane - o ut_ of p I a n e A Out-of-plane
20— (Filled: Au+Au, Open: Cu+Cu) 0.1 (Filled: Au+Au, Open: Cu+Cu)
o s v e b b b b b b a 0 E v v v by v v by v v v b v v by e by by
0 0 100 150 200 250 300 350 400 o 50 100 150 200 250 300 350 400
N
part part

V' T are the same in plane and out-of plane, while

B 1(in-plane) > B t(out-of plane) !
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Modulations wrt the dre

i
| 4

: \ e
M. Konno, Tsukuba

Au+Au 200 GeV 20-30 %

i~ 160 &_ 0.7

z [ F @
L Te 2
1200 2 T 055— §
C r 3.
100 - 5
- 0.4 o
80— . A
C 0.3 s
60— - °
40f_ o.z;—
205_ AutAu at\[s, = 200 GeV 0_12_ Au+Au atyS,, = 200 GeV
¢ [rad] o [rad]
Tt (@) = 1 + 215 cos(¢ — ¢rp) Br(¢) =1+ 282 cos(¢ — drp)
T,=(-54+/-4.0)x 103 B, = (3.3 +/- 0.2) x 1072

V' T2 = 0, while clear modulation in 8.

v ' Reaction Plane is determined independently.

Nov., 2008, Tamura Symposum, Austin
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Plotted against Noart

‘ B F}M. Konno\, Tsdkut;av.
01— AutAulCu+Cu atyfs_ = = 200 GeV &D
: ¢h T, AutAu §
008 __ & Tz, Cu+Cu 0_3’-
: M Bz,Au+Au 3
— ¥ Bz’ Cu+Cu 2
0.06— X 182 %
0.04— L )
- ‘l’ l 7 Au+Au
0.02[— t Cu+Cu X "
" *;:"%‘"%‘"‘%“‘%‘"‘*’"‘# """"
0.02— T2
1 1 I 1 1 1 1 l 1 1 1 1 I 1 1 1 1 I 1 1 1 1 l 1 1 1 1 I 1 1 1 1 l 1 1 1 1
0 50 100 150 200 250 300 350 400
Npart
v T2 stays 0, while B2 shows centrality dep.
which is different in Au+Au and Cu+Cu, but..,
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Plotted against ¢

M. Konno, Tsukuba
0.12 B m
B Au+Au/Cu+Cu at\fsm =200 GeV <
- 2 Bz,Au+Au §
0.1 __' ¥ [52, Cu+Cu g;’_
n A V;(<p >=0.6 GeVic), AutAu 3
0.08 - 4 Vv, (<p>=0.6GeVic), CutCu ?
- 3
B )
0.06/— L .-
B I--
B .
0.04— T ,82
B % T *
0.02F b
02 L - <
- ’.I'Sf
0 _ ’l ’l - 1 1 l 1 1 1 1 I 1 1 1 1 I 1 1 1 1 l 1 1 1 1 l 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6
Eccentricity
v B2 is prop. to eccentricity, while v2 is not
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B2/ ¢ is the constant !

N 25

i o
0.4r Adiabatic Expansion (M.Konno,Y.M. 2008)
- Au+Aul/Cu+Cu a‘ﬁ= 200 GeV p— 220 LML L L B L L B Il LI L I L L I B
C / B.le, ... AutAu > E ]
0.35— APy e c .
= "4 2 8 % BJep CusCu § 2001, =
0.3 - A Yy (<p > =06 GeVic)e,,,, AutAu : 180 :— —:
g % 4 V(<P >=06GeVicc,,,, CutCu 160 F _f
0.2 } % % 120 -
C I C 7
C 100— -
015t | | 3 L B 2 / E sor- E
M:"'f'J}L' --+ b ok SET TE O TR LR — B AU+AU Sy, = 200 GeV E
- ¢ 60— ®  Kinetic Freeze-out =
- i r o Chemical F -out .
0.05— 40 E Freeelgclecigut rrﬁgczigl?ﬁnite B.) -
E | | | l | 20— | Freeze-out model (B_=0) -
00 0.1 02l = 0.3 04 l ‘0.5I - IO.G 00:||||\|\|||||\||\|||||\|r|||||\||\||\|| .
Eccentricity 50 100 150 200 250 300 350 400

Npart

v B2/ € is the constant in Au+Au and Cu+Cu,
while v2/ € shows ~ Npart1/3.

= Difference comes from the fact that v2 is sensitive to T+ as
well. Strength of v2 is diluted if the T+ is high.

= Central collision shows lower T because of the late freeze-out.
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‘Bright’ future of

V2,

heavy flavor and thermal

Dhoton

3

b (AMPT)

0.15
0.1

0.05|—

-0.05L

a5 5 ;
p+(GeV/c) +

rality 20 - 40 % ]
S iy, | SOl Runt) T

. A

centrality 00 - 92 % 1

S. Sakai, Tsukuba

AutAu collisions (Rund)

-D.1E T PHENIXpreIiminaryi PHENIX preliminary —:—
s sl bendenbebee e nbedily ITY FTETY FEYYY FYUTY FYUTY FOPT FOPT IO

1lll;l] | TP T Y Y T P e oo

PHENIX preliminary

1111111111111111111

V' S. Sakai founds even charm flowsr

Vv K. Miki is in his PhD defense of his
positive results of thermal photon.

Nov., 2008, Tamura Symposum, Austin -VZ is interesting busi

111111111

ness!!
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Summary 02 "o

o g

Vv Systematic study of v2 done in Au+Au, Cu+Cu,
200 GeV & 64 GeV.

V' Scaling properties of v2 has been re-visited
with Blast Wave picture.

Please note that Blast Wave fits the low pt region of
protons, kaons and pions.

e T2 ~0 ; No érp dep. of freeze-out temperature.
e B2/ & stays constant in Au+Au, Cu+Cu, while

v2/ € shows ~Npart 1’3 dependence.

= 3> seems to be the good scaling quantity in the region.

v Even charm flow!? and thermal photons?
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Now, paperback is available! |-

CAMBRIDGE | Catalogue

Home > Catalogue > Quark-Gluon Plasma

Quark-Gluon Plasma

Series: Cambridge Monographs on Particle Physics, Nucle

Kohsuke Yagi

Urawa University, Japan

Tetsuo Hatsuda
University of Tokyo

Yasuo Miake
University of Tsukuba, Japan

Hardback (ISBN-10: 0521561086 | ISBN-13: 97805215610

For price and ordering options, inspection copy requests, and rea
UK, Europe, Middle East and Africa | Americas | Australia and Ne
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