A piece of pQCD in Heavy lon Collisions

Youngil Kwon
IPAP
Yonsel Univ.

1. We describe parton model and its link to the heavy ion collision.
2. We describe our efforts in PHENIX single muon analysis along this goal.

3. We see an interesting possibility to utilize and enhance strength of
Korea.



A picture of hadron

From hadron spectroscopy

9

We know there are 2 or 3 quarks
Inside hadrons. Can we really see

them?

........

If we take a snapshot

with an exposure ot ~ 2 fm/c, 3
range  :ct~2fm, .
virtuality : 8E ~ 0.1 (GeV)

For shorter exposure ( harder e
process ), we see smaller scale



Evolution of hadron collision ( slow movie )
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New physics?

do [A+B—H+X] =3, f,,® f , ® do [l>ccFX] ®D,_,

+ ...
fi/A'fJ./B:distributionfuctionforparton I,j U
D_,,,: fragmentation function for c o/ 1.8 O W charged hadons =
A = _ “E A @ neutral pions d+Au .
do [ij—>Cc+X] : parton cross section 1.6
1.4F
+ ... : higher twist (power suppressed by 1 oF
AQCD/mC' or AQCD/pt if p, >m_): Ik
e.g. "recombination” PRL, 89 122002 (2002) .
0.6F
0.4;
f ~79f +118f, ~197f 02
i/Au "~ i/p i/n~ i/N O:
f ~f +f, ~2f 0 1 2 3 4 5 6 7 8 910
i/d"" Ci/p - Ci/n i/N Pr (GeV/e)

PHENIX: PRL, 91, 072303 (2003)



Lepton from the heavy flavor decay
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The PHENIX Experiment
(12 Countries; 58 Institutions; 480 Participants as of January 2004)
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Major sources of inclusive tracks

2 : Charged mt/K's, Identifier Tracker Absorber
"decaying" «—> < > < >

before absorber (<1%) ~A-nHTEN AT ' ' ' 1 : Hadrons
interacting and

orbed
1

3 : Hadrons, penetrating
and interacting

("stopped") ]
4 : Hadrons, // v’(Eision
"punch-through" -/-/
Z;S'?:;’;”SF?;:Z:JO”% 541 Eollision ra;ge
Sylmbols

Absorber Detector Muon Hadron




Purity of track?

DATA = .
300 p, = 1.3 (GeV/c) _100 p, = 1.7 (GeV/c) Dominant
§m 2 50 [H Multiple Scattering
: X= pmean 60
100 X 2
0 f(X)=CyXexp(-——)
ﬂa 0.4 . K . k oﬂ l:LIE 0.4 E . 20_
" p, = 2.1 (GeV/c) X 20 p, = 2.5 (GeV/c) ’ o~ 0.13 (GeV/c)
o } | Ll hgﬂ* ] Determined by

absorber thickness



Charged nt/K's, "decaying" before absorber
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1/2n p, d*N/dp, dn dl

Decay muons
as Signals !

1/2n p, d*N/dp, dn dl
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Hadrons, penetrating and interacting (“stopped")

Momentum distribution of the tracks with DEPTH 4

Charge * momentum, tracks with DEPTH4
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Hadrons as Signals !

measured backgrounds (abundant hadrons,

(study of
shadowing/saturation).
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Prompt muon production: In Progress

Remaining to the measurement of the prompt p yields,

N B Ndecay B Npunch through = Nprompt + Nbackground

In Control (about 10-20%)

inclusive

Invariant cross section of the prompt p's for inelastic pp events
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A rising problems in current/future experiment

Quickly developing data collection capability ( ~ a few Tbyte/day
as of today ) produces a big challenge and many limitations to the data
processing and subsequent analysis.

This is especially so in the heavy ion experiment where data
serve various possibilities and experimental trigger is limited.

—» Currently occuring to PHENIX.



Possibilities in Korea

Domestic production of key computer parts :
Momory ~ big program & multiple processes
hard disk ~ effective low cost storage
( instantly, simultaneously & randomly accessible )

Pinsunig hmix =~ N

it

Popular uses of PC's ~ omnipresent in low duty

factor h]/u"}:l,!.ymm vggggﬁl @LG!BMP[:



Exploration & utilization?

Current group experienced substantial for the analysis from
this advantage. Evemgleator possibility is seen if we gain additional
experiences.Competative data processing and analysis will be
possible

with this.



