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Overview

@ Motivation: High p. in A+A collisions as a probe of the properties
of QCD media (QGP, CGC) via p+p < p,d+A < A+A comparison
@ High p. A+A hadroproduction from Vs = 20 to 200 GeV:

» SPS Vs, =20 GeV results revisited:
p+p reference, indications of suppression, comparison to E___ models

» RHIC results at Vs, = 62.4 GeV:
p+p references, preliminary R, ,, comparison to E__ models

» A few new RHIC results at Vs, = 200 GeV:
very high p_ 11, n suppression, data vs. E__ models

@ Excitation function of high p. suppression.

@ Summary. 3 lessons learnt.
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Hard scattering in A+A collisions

[ Experimental handle: p+p |
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Hard scattering in A+A collisions
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Hard scattering in A+A collisions

p, broadening
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Hard scattering in A+A collisions

p, broadening
(Cronin enhancement)

[Experimental handle: p,d+A]
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@ Approach: Study modifications (dN/dp., particle composition, deair/dcp) of high p,
in A+A with respect to p+p, p+A to learn about the properties of QCD media:

@ “Quark Gluon Plasma” (final-state A+A) and/or
@ “Color Glass Condensate" (initial-state A).
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Expected hard scattering yields in A+A

@ Production yields calculable theoretically via perturbative QCD:

“Factorization theorem”:

dU‘AB—r hX = AI B IfaIA(xa’Qza) ®.fth(thQ2h) ® dUah—-cd ® thc(zc’ch)l

Independent scattering of “free” partons:
fa/A('Ta QQ) = A fa/p(aja Qg)

A+B = “simple superposition of p+p collisions”

do,y .., = A-B-do

pp — hard

At impact parameter b:

dNAB—>hard (b) = TAB(b) ) dO'p

A

geom. nuclear overlap at b

p — hard

T,z ~ # NN collisions ("N_ scaling”)
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RHIC A+A “breakthroughs’”(*)
in the high p_ sector

(*) as given by PRL covers
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(1) High p. suppression in central Au+Au @ 200 GeV
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@R, << 1: well below pQCD

(collinear factoriz.) expectations
for hard cross-sections

@ Consistent with “jet quenching”
expectations for leading hadrons

David d'Enterria (Columbia Univ.) 9



(2) High p- enhancement in d+Au @ 200 GeV
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much of the excitement lies in the Vs dependence ...

R, (T°) in central A+A collisions (as of ~1 year ago):

g 3 __ 70 0-10% central: _
or B i B PbiPb@ sy - 17.3 GeV A.L.S.Angelis, PLB 185, 213 (1987)
u ~ Y a+o @ Ysyy=310GeV WA98, EPJ C 23, 225 (2002)
2'5__RAA 20 \V AutAu @ \[s, = 130 GeV
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@ CERN-SPS: Pb+Pb central (\/sNN = 17.3 GeV): strong Cronin enhancement

@ CERN-ISR: a+a (\/SNN= 31 GeV): Cronin enhancement (small system)
@ RHIC: Au+Au (Vs = 130, 200 GeV): x 4-5 suppression !
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A+A at SPS, ISR = fixed-target p+A at Fermilab ...

A+ A @ Vs, = 17.3, 31 GeV p+A @ Vs, = 20 - 40 GeV
< 3r 70 0-10% central: 2
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25 % T aro @ syy=31.0GeV /)\ /‘L‘K
2; L. L i g
- m
1 55— . | - %‘7 7% 5;7 5’% i}? T
1:_ __________ .
0.5 (as of ~1 year ago)
- Ewe=300 GeV Ewo=800 GeV
|:Il:l 2I .éll. I é | IG IV !8| %.0 25 5.0 75 [ 3 6 9 12
Pt (GeV/c) pT (GeV)

@ Std. argument: “Initial-state effects dominate hard hadro-production in A+A
at SPS energies. Final-state effects do not play a significant role.”

@ How can it be, however, that: £,°7°= 3 GeV/fm®(= dN¥9/dy=2-¢% 1A= 600)
and yet there is no high p_ suppression at SPS !? (whereas there is a factor
x5 suppression at RHIC w/ aBJ.RH'Cz 5 GeV/fm?®)
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High p, in A+A at SPS (Vs = 20 GeV):

Cronin or suppression ?
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High p. A+A spectra @ CERN-SPS
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@ Spectra go up to p,~3.5-4 GeV/c (large stat. uncertainties in higher p. bins).

@ Evidence of hard scattering processes: power-law deviation from “soft”
(exponential) behaviour observed above p.~2 GeV/c.
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High p. baseline p+p spectra @ CERN-SPS ?

NO p+p — T +X reference measurement at SPS Pb+Pb energy (Vs = 17.3 GeV)
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Enhanced high p. production @ CERN-SPS ?

@ R,, for central Pb+Pb constructed using 2 different p+p parametrizations:
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Enhanced high p. production @ CERN-SPS ?

@ R,, for central Pb+Pb constructed using 2 different p+p parametrizations:
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p+p — T+X @ Vs = 20 GeV : data vs. references

@ WA98, Wang&Wang p+p parametrizations confronted to 1 data (Vs = 16 — 20 GeV):

"~ WAO98 parametrization
undershoots the data

by up to a factor of ~3
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PLB 596 (2004) 32
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New p+p — m+Xreference @ Vs = 20 GeV

@ New parametrization [gatnig et al. PRD62 (2000) 094030] Versus p+p data Vs = 16 — 20 GeV:
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@ Better agreement in shape & magnitude

(within large exp. uncertainties).
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@ sqrt(s) dependence (Vs = 16 — 20 GeV) of yields correctly reproduced.
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“New” nuclear modification factors at SPS

@ High p, mproduction in ~0 —10% central A+A at SPS and ISR energies:

B PbiPb— 71X 0-7% ceniral [WA98] (Is — 17.3 GeV)
A Pb+Au— nt+X 0--5% central [CERES] (\s = 17.3 GeV)
10 S+AU — 104X 0--8% central [WA80] (s = 19.4 GeV)

n:ﬁ - K o+ o — n®X min. bias [ISR] (s = 31 GeV)
g N
3] i
5 )
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T - i R +
0.5
0.4
0-3 b s oo
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... not enhanced but consistent with “collision scaling” (R,, ~ 1) above p.~2 GeV/c
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Indications of high p. suppression @ SPS

@ Centrality evolution of high p_ mproduction (WA98 Pb+Pb Vs =17.3 GeV):

1
n:ﬁ g H & Pb+Pb — n° 48-66% central [WA98] (Vs = 17.4 GeV)
@ Pb+Pb— n° 13% central [WA98] (\s = 17.4 GeV) Ry
| ® Pb+Pb— n° 1% central [WA98] (s = 17.4 GeV) —

N w oo,

R,, GLV prediction at SPS:

/ w/o energy loss (just Cronin)
*ﬂ [See A. Accardi talk also]

Peripheral ]

0_2 L1l
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— @ “Cronin” enhancement
in peripheral Pb+Pb

@ Suppression in 1% (1?)
most central Pb+Pb
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Indications of high p. suppression @ SPS

@ Centrality evolution of high p_ mproduction (WA98 Pb+Pb Vs =17.3 GeV):
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High p. @ SPS: data vs. theory

@ New R, at SPS agree better with SPS parton energy loss predictions:

10

0.01
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High p. @ SPS: data vs. theory

@ New R, at SPS agree with parton energy loss calculations [i.vitev nucl-th/0404052]

in moderately dense system: dN¢/dy ~ 400-600 (more consistent' with
estimated ¢, ~ 3 GeV/fm?).

B Pb+Pb— n%X 0--7% ceniral [WA98] (s = 17.3 GeV)
A Pb+Au— nt+X 0--5% central [CERES] (\s = 17.3 GeW)
10 S+Au — 104X 0--8% central [WA80] (s = 19.4 GeV)

n:& - K o+ a— x’X min. bias [ISR] (s = 31 GeV)
5t
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2
* g Kk X +
e T, 4T E R S +
0.5
04
0.3 o
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Measuring a high p. p*p reference @ Vs =20 GeV ?

@ Option (1): Concerning NAad9 high-pt: With the existing data you could not do wery
much. The statistics in p+p 15 sufficient for h- up to pt=2-2. 5 GeVW/ic, as
1t looks. But in the context of the HadY futore an extension of these

SPS-NA49 ? measurensnts 1s proposed

Hnwever, arn effnrt in this direction would recquire an vpgrade of the Hﬂ&gf
DAQ, since you would need to collect like 100M p+p events to make a
difference. 5o, 1t 13 feasible but difficult,

Christoph Blume
University of Frankfurt/Main, IEF

N&5T has data for Ph-Ph and p-Ee (almost pp) at 160A Ge¥/c and at
404 GeV/ic;
ya9Y, which 1s basically the same experiment has also p-Ph at 1608 GeV/c.

SPS- NA57 | WA97 ? The hest thing would be to get R a4 = Ph-Ph/p-Be and R pA = p-Ph/p-Be.
0f course the pt reach in p-Be might be quite limited. .
&t the moment we are trying to concentrate on Rop for Ph-Ph at 1604 GeVic.

we will try to do it separately for h*-. £” and Lambda (+LambdaBar) .
Concerning the pt reach, we sti1ll didn't finish to include the whole
statistics we hawe, but it will be something on the ballpark of the

waos pil data.

dndrea Dalnese - ALICE Collahoration -

Universita’ degli Studi di Padowva
tel. +39 049 827 T10E

@ Option (2): RHIC Au+Au, p+p run at Vs = 20 GeV (feasible, though would need
more support from RHIC community, long runs required to collect stat !)
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Au+Au @ RHIC:

High p. suppression at Vs, = 62.4 GeV
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Au+Au spectra @ RHIC 62.4 GeV
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High p. baseline p+p spectra @ 62.4 GeV ?

@ No concurrent p+p @ 62.4 GeV measured at RHIC in Run-4 ...
@ p+p @ 62-63 GeV measured at ISR: 119 (8), 1*(4), charged hadrons (2)

— 2
mo 1 0 I%Rglopnj 1 féeﬁ\? 4 gﬁ‘l\éR [angelis89] 1 03 S
o 104 IERiRE-geliAcben, ;
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p+p — w+X spectra @ 62.4 GeV are not consistent

ISR Einn spgctra @ Ns = 62.4 GeV
® ptp—> =62.4 GeV -- CMOR [a n%ehsag]
a Di i | S BB mE I SUy A'Taséﬁé o [ko O TkoU80
— T - . u u
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Final corrected p+p— m+X spectra @ 62.4 GeV

@ Correction for: unsubtracted n

& direct photon “contaminations”
hi-p, yields @ 62 # 62.4 # 63 GeV

ISR pion spectra s~ 62.4 GeV

(+ elimination of 2 “outlier” data sets)

@ Final corrected data consistent
among each other within £25%

p+p — :r: 2.4 GeV -- CMOR [angelis89]
I p+tp — :r: = 63 GeV -- AFS [akesson89]
® p+p — 1’ \s = 62.8 GeV -- R-806 [kourkou80
® p+p > :r:‘:' =62.4 GeV -- CCOR [angelis78
p+p — n° ¥s = 63 GeV -- CSZ [clark?
® pt+p - 1°s =62.4 GeV -- CCRS [busser76]
p+p — 1 Ys = 62.4 GeV -- CCR [busser73
® pt+p —> 1 Ns =62 GeV -- Saclay |banner?
p+p — © Y5 = 62 GeV -- CCRS [busser76]
® p+p — 1 Ns =63 GeV -- Brit.-Scand. [alper75]
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Parametrized p+p — m+X reference @ Vs = 62.4 GeV

Parametrization: f(pr) = A/(e®* % + 2 /po)™

(purely empirical)

2 [ ndf 194.7 / 193
tf:;" 1 02 po0 273.3 + 20.42
t":l 1 0 p1 2.346 + 0.2936
> 1 p2 -0.009548 + 0.001507
8 1 0'1 p3 0.04672+ 0.01132
0 1 0' pa 16.42+ 1.101
-3
E,:II g 4 Fit: f(p;)=[0]/(exp([2]"x*x+[3]"x)+x/[1])*[4]
mn'1 0'5 : +/-25% uncertainty
O 10 E after “corrections”
2107
1080
w10 &
1 01 o
10° "
10
1072
1 0-13
|||||||||||||||||||||||||||||||||

0 2 4 6 8 10121416
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Good agreement with NLO:

&~10°] |
0 1 pQCD NLO 1 spectra @ \ls = 62.4 GeV
o 10E - - p+po>n®+X CTEQ6, KKP, p=0.5
> 1 -+ p+p->n%+X CTEQS, KKP, p=1
o 10 -+ p+p—>n®+X CTEQS, KKP, u=2
o ) - - p+p—n°+X CTEQS, Kretzer, p=0.5
210 p+p—n®+X CTEQS, Kretzer, p=1
E 1 0'3 - - p+p—7P+X CTEQS, Kretzer, p=2
:1 0* Calculations by
O 1 0'5 Werner Vogelsang
6
510 7
5107
w10 o
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Parametrized p+p — h* +X reference @ Vs = 62.4 GeV.

@ Reasonable agreement (within ~30% norm. uncertainties) of
PHOBOS/STAR/PHENIX h*- parametrizations and existing data

10°,
=10 .
O | ISR p+p - h*+X, @ Vs = 62. GeV
o~ 10%% ¥ CDHW Collab., n = 0.25
> ol oo
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High p. suppression in central Au+Au @ 62.4 GeV

Charged hadrons

200 GeV n|<0.5
62.4 GeV |n|<0.5

Neutral & charged pions

nt \s,=62.4 GeV Au+Au

<C — _KO +E1 _4:— B R,, (PHENIX =0) 0-10%/pp(ISR)
< | O 5 /D 62.4 GeV 05{[1’“":09 5 Rgp (h") 0-10/40-80% m R, (rdE/dx) 0-10%/pp{ISK)
D: "2’1.2_— ..... Ras Vitev O Raa(TOFT) 0-10%/pp(IS)

1 B PEre e e S qpwles ¥ Po(uEagoiofose: |
- aa g 1 2 % . 0
B ¥ rl o } —=08— SE& ?_ .| = u
- t i I B 0
_— “3 i % 20.6:— DDE '*i N . v
_'isz;nn preliminary \‘ ‘} 0.4 o oo,y '- Yg* % + ------

0. 2 4 6‘ 8 10 e ESTTHH PHCENIX preliminary
. B cevvv o e v v e v b v by b Ly gy
' DT(GerC) % 1 2 3 a4 5 & 7 8
3 Soms s s S Zhangbu Xu (STAR), nuck-ex/0411001 P (Gevie)

< = :’ oS :
D:< - nuckex/0406201 R,,~ 1atp~2-3 GeV/c (h)

a[ R,,~ 0.8 at p.~2-3 GeV/c (m°*)
; R, ~ 0.3 for p.> 6 GeV/c (h*,m%*)
S B B & B @ h* less suppressed than T+ at intermediate

( GeV /C) p;'s (‘baryon enhancement”) [See talks by
pT B.Jacak, R.Hwa, J.Velkovska]
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High p. Au+Au @ 62.4 GeV : data vs theory

10 [— T ] T 1 Ll ] I
E Au-+Au - CERES 8% central " E
o > WAZE 79% central _
= 3 e 21247 @ev. dNYdy—400
3 — 51'Q=52 GeV, no E-loss
— 1m0 GeV,

- s'2_g2 cev.

dMdy=650

dM Y dy=800

PHEM X 10% central
s _200, dNFdy=1150

= —

03—+++++:1
= b -+'|'

-q_lllllll

] I 1 I L I 1
o5 4 6 2 10
l. Vitev, nucl-th/0404052

§ B T T T T T T T T T T T | T T | T T T | T T T | T ]
o = -
1 o] = PHENIX prel. ©° (0-10%) |
- \[Spn = 62.4 GeV .
1ML ]
08| 7:
sl & 1 R — 40-50% .. -
osl- § Ty :
B % ______________ 0-10% N
0.4 - ] .IL ; """"""""""""""""""""" o
0.2 } aa {
O : 1 1 1 | 1 1 | 1 1 1 | 1 1 1 | 1 1 Il | 1 1 1 | 1 1 1 | 1 :

0 2 4 6 8 10 12 14
p, [GeV]

A.Dainese et al., hep-ph/0406201
HARD PROBES '04, Ericeira, PT, Nov. 7 2004

........ .
I O 55% |
I & STARK™T |
© PHENIX 7°
(PHENI» 0—10%)
T T e e e
=0
3 i
m -
i
0 AUu+Au — 7w h
10 ol o v o v v b b b o b v v bvv v baaaa
O 1 2 3 4 5 6 7 8 9 10
pr (GeV,/c)
X.N. Wang, nucl-th/0405029
1 Zo0Gev g
= 5 =200 GeV¥
62.4 GeV —— D70 <& < 0.80
0.8 -- 52624 GeV |
== D46 < <062
o6l — 52 =624 GeV ||
< i R ——— —— 054 <& <062
5 u ngfdy = B50 T g
Otk dN Jdy = 770 == .
CI_==___=__ __--—-_;
di = 1000 ——
0.2t d |
Adil & Gyulassy, nucl-th/0405036
D 1 1 1
4 6 8 10

12
p. GeV
Dawvid a'enterria (Lolumbia univ.)



High p. Au+Au @ 62.4 GeV : data vs theory
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Au+Au @ RHIC:
High p. suppression at s =200 GeV

some more recent stuff(*) ...

[ (*) More details in Henner Buesching's talk tomorrow ]
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Latest high p. Au+Au spectra @ RHIC 200 GeV
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@ Measured spectra well in the perturbative domain: p ™~ 15 (10) GeV/c
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Latest high p. baseline p+p spectra @ 200 GeV

ptp > T +X p+p > nN+tX
N; 1E e 8 1E
Q 10-1 :E PH>>><<<ENIX‘ § 10.1 - :
" E preliminary 2 10F i deAu
.E 10°F L i ® ninptp
S -l { PHENIX Data J2 F
(¢! e -3 [
o _ T S10° .I —~———
T10'f KRP FF [ TT PH -ENIX
o 10° E (PDF: CTEQ6M) FZH E . ; # . preliminary
TR S g5k 'y
10" | N oF v e
= 107 . i
10 | E e 1
of 107 it
10 : Y I T r
- tL
107 F $ o ' ’
= 1 o L
A i L 10 "
o2 - E
o F T S | L | | |
= 1 = 0 2 4 6 8 10 12
80 - pr [GeVic]
8
Q1K
0

@ Truly perturbative spectra (p,">= 17 GeV/c) well described by NLO pQCD
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AutAu vs. p+p @ 200 GeV (1)

Au+Au— 1° X (peripheral) Au+Au— 1° X (central)
Y an1l @ pp— X @200 GeV (N_[80-92%] scaled) Y S o S X @ 200 GeV (N_[0-10%] scaled)
9 102 ¥ AuAu— X @200 GeV [80-92%] O 10F . & pAFLAu — X @ 200 GeV [0-10%]
%’ 10' 3 INLO pQCD, EKS nPDF, Q; = p; [I.Sarcevic et al.] % 1 i_ m NLO pQCD, EKS nPDF, Q. = p; [l.Sarcevic et al.]
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Peripheral data agree well with Strong suppression in
p+p (data&pQCD) plus N__, scaling central Au+Au collisions
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Latest R,, In Au+Au @ 200 GeV

Au+Au— n+ X @ Vs, = 200 GeV

= & 0-20% central =
5 1.4 @ 20-60% semicentral
(1.4
1 2 B80-82% peripheral
U O S| Y P EPU RS - e
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o
o

o
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&
N

‘:E
g
8
N

8 Pr (Ge‘;lf?c)

@ Au+Au central: Strong suppression (R,,~0.2)

@ Au+Au semi-central: Suppression (R,,~0.4)

@ Au+Au peripheral: consistent w/ N_ scaling (R,,~0.9)
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Latest R,, @ 200 GeV

< 1.6
- @ u+Au 7? (0-20% centra
o 1.40 Au+Au 0 (0-20% central)
~ @ Au+Au 1 (0-20% central)
1.2
1| ................................................................
- .. PHENIX
0.8 Preliminary
B eo®
0-6F GLVR,,
0.4 9% Ve A
: Q#QO o 1 B & & dN¢/dy = 1100
0.2 T !
0:' co oy e by ey by by ey e gy
0 2 4 6 8 10 12 14

p; (GeV/c)

@ Coincident suppression pattern for T and n: magnitude, p,dependence

@ Agreement with parton energy loss (GLV) predictions in dense medium
(flat behaviour up to the highest p. values measured so far)
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Excitation function of high p. suppression

from SPS to RHIC
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Excitation function of high p_ suppression

X.N. Wang, PLB579 (2004)299
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Excitation function of high p_ suppression

X.N. Wang, PLB579 (2004)299
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Excitation function of high p_ suppression

X.N. Wang, PLB579 (2004)299
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Excitation function of high p_ suppression
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Excitation function of high p_ suppression
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Excitation function of high p_ suppression
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Excitation function of high p_ suppression
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@ R,, for high p. hadroproduction at CERN-SPS energies revisited using a
new p+p reference:
(1) R, (cent)=1. No Cronin. R ,(cent) < R, (periph) consistent w/ factor ~1.6 suppress.
(2) (new) R,, consistent w/ (old) R |
(3) R, (cent) in agreement w/ parton E___ calculations in dense system:

dN¢/dy = 500 (consistent with estimated €, =3 GeV/fm3).
(4) (Re)measurement of A+A, p+p at \/SNN =~ 20 GeV desirable (look for onset of suppr.)

@ R,, at high p.in Au+Au s = 62.4 GeV

(1) Current ISR-averaged p+p refs. have uncertainties of order ~30%.
(2) R, (cent) in agreement w/ parton E___in dense system: dN9/dy = 800

(3) More quantitative study of high p. suppression requires actual measurement of
p+p at at Vs = 62.4 GeV (RHIC Run-5 ?).

@ Latest R,, at high p_ in Au+Au Vs = 200 GeV

(1) Universal suppression for all hadrons (11, n, h*) above p,~5 GeV/c.
(2) Very high p_ suppression (p,>10 GeV/c) in agreement w/ parton E___ predictions

@ Excitation function of suppression described by parton E__ models
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Corollary

3 lessons learnt:

(1) At CERN SPS energies one is likely creating the same (less
dense) strongly interacting matter as at RHIC. Indications of
high p,suppression (need actual exp. confirmation !) are now

more consistent w/ previous observations: J/y suppression, A

(2) If we want to constraint / challenge parton energy loss models
(and we want to, in order to learn more about the properties of
the dense QCD medium produced), we need more differential
observables than (ratios of) spectra [R,, vs. azimuthal angle, ...].

(3) If we want to characterize quantitatively the properties of the
produced media in A+A collisions (QGP,CGC), we need a
concurrent measurement of the p+p baseline at the same sqrt(s) !
[This applies for RHIC 62.4 GeV, but also for 5.5 TeV at CERN-
LHC where we need to convince the “Higgs — beyond SM —
SUSY...” community to run at ~1/3 of the nominal (maximal)
p+p collision energy].
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backup slides ...
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Unsubstracted 1° “contaminations” at ISR (1)

All but one measurement at ISR didn't substract the n and direct-y

“World average™ n/m® ~0.45 ratio at high p. in hadronic colls.

all ratios of eta/pi_0

& p+Al plab=200GeV fnal629
> 1 3 pt+Be plab=200GeV fnal629

B - p+C plab=200GeV fhal629
pi+C plab=200GeV fnhal629
p+pbar 540GeV UAZ2
p+p 62.4GeV kourkoumelis
pt+p plab=530GeV nal706
pp plab=800GeV fnal706
ptp plab=280GeV bonesi89
p+p 30.6GeV isr
p+p 53GeV isr
p+p 24.3GeV Antille87
p+pbar 24.3Gev Antille87
piminus+p plab=100GeV donaldson78
piminus+p plab=200GeV donaldson78
piplus+p plab=100GeV donaldson78
piplus+p plab=200GeV donaldson78
p+p plab=200GeV donaldson78
p+p plab=100GeV donaldson78
S+Au plab=200GeV WAS0
WAB0_SS_200GeV
p+Be plab=530GeV fnal706
pt+Be plab=800GeV fnal706
4 OO L pbar+p 53GeV akesson85

11| ] I R N A A B A B AR

p+p 53GeV akesson85
0 1 2 3 4 5 6 7 8 9 10 piminus+Be plab=500GeV alverson93
p(GeVic) p+Be plab=500GeV alverson93

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

EOEE»>>>@

—

A A A o

'E

BR _+R =0.39-045=0.18

n—yy n
18% n contribution needs to be substracted from “unresolved” 1° spectra.
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Unsubstracted 1° “contaminations” at ISR (2)

All but one measurement at ISR didn't substract the n and direct-y

y/m° ratio at high p, in p+p at 62 GeV (data compared to NLO pQCD):

g
—

clﬂ 1 — v/n° in p+p collisions @ Vs ~ 62.4 GeV : y
= 0.9F m cMOoRcoliab. [Angelissg] ,/
.g 0.8 R806 Exp. [Diakonou79] ]
E 0 7 — [ R806 Exp. [Diakonou80]
«f -~ @ pQCD NLO (W.Vogelsang) - CTEQS, KKP, un = 15° _
0'6 ;_ ngndf 3.8157 47
0 _ 5 f_ p0 0.04551+ 0.03248
— pi -0.06036 + 0.0384
0 -4 :_ p2 0.02512 + 0.0131
E p3 -0.002533 + 0.001673
0 " 3 :_ pd 0.0001027 + 6.854e-05
0.2 ol

O°

! L o oy
8 10 12 14
p; (GeV/c)

Prompt y are a significant source of e.m. clusters above p.~6 GeV/c
that needs to be substracted too
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High p. suppression - baryons vs. mesons

@ R (ratio central/peripheral) at intermediate p.= 2 — 4 GeV/c:
1. Baryons: p, p, A, A NOT (or much less) suppressed in central Au+Au.

2. Meso _
AU + %" Au at Vs, = 200 GeV
L2 i N AL LI AL I IR I NN R L B N L
© 4ol LA (a) mesons (b) baryons T
: O [ —— R POV
1.5:_PHENIXC0II8> { M%
1.4-PRLI1:1723(¢O ; oé +¢
1.2 o . %" +¢¢¢ +
- ~F &+'“-
1;* """"" #B +~‘+ ......... + i -.% _________
0.8° ~
P L + < aaea
I s s oK oK 1 0A+A AQ+QF
J: o . oK A¢ - R O+ == h
s " otb
0 0o 1t 2 3 4 5 6 7 0 1 2 3 4 5 6 7 7
0 1 V/c)

Transverse momentum p; (GeV/c)

@ Particle composition inconsistent with known fragmentation functions.

@ Additional production mechanism for baryons in the intermediate p. range

(quark recombination ?).
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