TIKp Spectra in pp & dAu Collisions
and Cromn Effect at \/_ & ZOOGeV

Zhangbu Xu
for the STAR Collaboration

Motivation: Particle Production at Intermediate pT
Techonology: Multi-gap Resistive Plate Chamber (MRPC) TOF
Analysis: Identified TKp Spectra in pp and dAu

Conclusions: Dependence of Cronin Effect on Beam Energy,
System Size; Interpretation of AuAu data



Particle Production at Intermediate pT 1n
AuAu Collisions at RHIC
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Particle Yield in Central AuAu Collisions (Gross Anatomy):
* Orders of magnitude difference at low pT
« Similar yield and slope at intermediate pT (2—5GeV/c)
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Centrahty Dependence RCP
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* Baryons (p,/\) increase
faster than mesons (TTK)
from peripheral to central

* Baryons: ~N,.. Scaling
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Cronin Data
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FIz. 2. The power o of the A dependence of the in-
variant cross section vs p, for the production of had-
rons by 400-GeV protons; {a) =*, (h) «~, (e} K7, (d) K7,
{e) p, and () F. Unless indlcated otherwise, the errors
are smaller than or equal to the size of the pointa.
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Cronin effect larger for protons
compared to pions
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Extrapolatlon & Predlctlons at RHIC
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FIG. 2. Rwrpe vs Vs at i =4.61 GeV/c for cach hadron
species using our results (error bars include scale error)} and re-
sults from Ref. [2]. Also shown are model calculations [12] for
r

R A<L, pT<~1GeV/c
R A>1, pT>~1GeV/c
1<R\<2, 2.5<P,<4.5
Decrease vs beam Energy k/Qq
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Structure of MRPC Module

Y o

electiode length = 298 mm

pad width= 32 mm
l ()

pad intemal = 3mm
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- Read out pad size:
| -— 3.15cm X 6.3cm,
~gap: 6xX0.22mm
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1 asta LAA project for Alice

Multigap Resistive Plate Chamber
New Technology, Low Cost, High Resolution (<100ps)
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MRPC TOFr 2003

»>Just one tray: ~0.25% of TPC Coverage
»From dAu data: ~0.7% per event has hits matched
with TPC primary tracks
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TOFr Callbratlon

#* Trigger Enhancement: ~40 dAu, 400 pp
dAu: ZDC-Au&pVPD&TOFr
p: BBCs&pVPD&TOFr

o

= Dataset:

610K matched TOFr signal from 1.9M events in dAu
300K out of 1.08M events in pp

= Calibration Procedure

+ Selecting pion sample (TPC dE/dx)
+ slewing correction cell by cell
+ 7 position correction

* total time resolution is about 120 ps (Overall)
(pVPD start time resolution 85 ps,
TOFr timing resolution 85ps)
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Simulation:Charge distribution
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MRPC PID plot
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If (you) have a vision of a thousand miles and want to widen your view,

please climb one more flight of stairs.
— The Heron Lodge by Wang Zhihuan, Tang Dynasty

Proposal for a Large Area Time-of-Flight System for STAR

= Identified Particle Correlation & Fluctuation

b

Improve Multistrange Particle Detecting Efficiency:

Partonic Collectivity & Exotica Particle Search

Hx

Antinuclei

X
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Extensive Resonance Spectra

x

Open Charm Hadronic Decay

#x

Open Charm Leptonic Decay

%

Dilepton

X

Vector Meson Leptonic Decay

9/22/2003 Zhangbu Xu, BNL Nuclear Seminar

Particle Composition of Jet Fragmentation

14



9/22/2003

Proposal for a Large Area Time of Flight System for STAR
STAR-TOF

(The STAR TOF Collaboration)
P. Fachini, Zhangbu Xu
Brookhaven National Laboratory, Upton, NY 11973
Feng Liu, Lianshou Liu, Zhixu Liu, Jinghua Fu,
Yuan Hu, Zhiming Li, Yuanfang Wu, Yan Lu
HuaZhong Normal University, Wuhan, China
Jin Li, Junguang Lu, Bingyun Zhang
Institute of High Energy Physics (IHEFP), Beijing, China
Wenlong Zhan, Zhiyu Sun
Institule of Modern Physics (IMP), LanZhou, China
D. Hardtke, I. Retiere, N. Xu
Lawrence Berkeley National Laboratory, Berkeley, CA 94720
L. Kotchenda
Moscow Engineering Physics Institute, Moscow, Russia
J.W. Mitchell
NASA - Goddard Space Flight Center, Greenbelt, MD 20771
G. Paic, E. Cuautle, A. Martinez, G. Calderon
UNAM & CINVESTAV, Mezico City, Mexico
B. Bonner, G. Eppley, I. Geurts, W.J. Llope,
G. Mutchler, T. Nugsbaum, J. Roberts, P. Yepes
Rice Universily, Houston, TX 77005
Wenging Shen, Yugang Ma, Xiangzhou Cai
Shanghai Institute of Nuclear Research (SINR), Shanghat, China
Kejun Kang, Jianping Cheng, Yuanjing Li, Yulan Li, Yi Wang
Tsinghua Universily, Betjing, China
C. Whitten, H. Huang, G. Igo, V. Ghazikhanian,
5. Trentalange, A. Tai, H. Long
University of California - Los Angeles, Los Angeles, CA 90095
Hongfang Chen, Xin Dong, Xiaolian Wang, Ziping Zhang, Cheng Li,
Lijuan Ruan, Shuwei Ye, Jian Wu, Ming Shao, Shengli Huang
University of Science and Technology of China (USTC), Hefei, China
G. Hoffmann, A. Ishihara, C.I". Moore, 1. Ray, J. Schambach, . Ward
University of Texas, Austin, TX 78712
T. Trainor
Universilty of Washington, Seattle, WA 98195
C. Markert
Yale University, New Haven, C'T 06520

We are preparing the stairs!!!

Zhangbu Xu, BNL Nuclear Seminar

15



Spectra in pp, dAu
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dAu Minbias: 95+3% of Total Nuclear Cross Section

pp NSD: 30.0£3.5mb, spectra correction <5% to inelastic
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Particle Ratio

Final State Effect
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Centrality Dependence p/h
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% Very Little Centrality Dependence
Consistent with inclusive h® results!

* Due to different stopping between dAu and AuAu??
~ p/p constant from pp, dAu to AuAu
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pT Dependence of p/p Ratio
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__Compared to Fragmentation In e’¢
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Baryon Production:
¢ g>q (high momentum jet, DELPHI)
* ggo>>q q (~x3@ 10 GeV, ARGUS)

+ How about many gluons/quarks?
Coalescence? Hwa, Fries , Greco et al.

9/22/2003 Zhangbu Xu, BNL Nuclear Seminar 23



Conclusions

dAu AuAu
Characteristic Cronin Effect 1) Suppression
Baryon Enhanced 2) Relative Baryon Enhanced
p/h (dAu/pp)=1.19+0.05+0.03 p/h(AuAu/pp)=~2
Baryon Great than Binary Scaling 3) Baryon Binary Scaling
Composition weak centrality 4)  Composition strong centrality
dependence dependence
~p/p no pT dependence 5)  p/pno pT dependence

Improve precision
p/h>>quark/gluon fragmentation 6) p/h>>quark/gluon fragmentation
p/h close to ggo fragmentation 7)  p/h>>ggo fragmentation

MRPC TOF 1s a cost-effective solution for
large area time-of-flight system and it works
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