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Motivation
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O  Test energy scaling of fragmentation

- &~036 MLLA Theory ] functions
L e =& =28 |

O  No previous comparisons at RHIC
energies available

L E. =145Gev  © =n/2
L jet [

s — ?l'i+ (vacuum) ]
— [ = K (vacuum) x2.5 k ]
Sapeta&Wiedemann, hep-ph/0707.3494 S=In[E_ /E,] [ — p(p) (vacuum) x 2.5
4 wemen TEJ‘; (medium)

[ - K~ (medium) x 2.5
ro p(p) (medium) x 2.5

O A recent paper predicts that the heavy
ion medium will significantly modify :
the particle hadro-composition and their .
ratios in jets. i

O We want to provide a baseline i
measurement in p+p to compare future S s ]
HI measurements to 0 ! 2 3 * 5
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Jet-Finding Algorithm

Midpoint-cone algorithm

Jet direction
*Search over “all’” possible seeds for
stable groupings
I - *Check midpoints between jet-jet pairs for
S | ol Tp R Ty
-

detector

stable groupings

*Split/merge jets based on E

overlap

Jet-Finder Algorithm cuts:
- py (track/tower) > 0.2 GeV

particle
A
o
=
X

7, P,etc
-Seed-Cut: 0.5 GeV/c
\_ (use only highest jet in event)
_/
S -Split/Merge fraction = 0.5
S 9 -INed < (1 —Cone radius)

O=—> % ) e - 0.05 < Epeyra/Ejer (NEF) < 0.85
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STAR detector & Triggers

2006 p+p dataset STAR Triggers
O Sampled luminosity: ~8.7 pb-T 1) Minbias:
O 8.3 M Jet-Patch triggered events Beam-Beam-Counter (BBC)
coincidence
Silicon Vertex
Coils Magnet —Tracker

2) High Tower Trigger:

BBC coincidence + one tower
o ter (M X ¢ =0.05x0.05) above

Time Projection  threshold: E; >5.4 GeV

Chamber

Time Of
Flight

3) Jet-Patch Trigger (used
here):

BBC coincidence + Jet-Patch
(m x ¢ = 1x1) above
threshold E; > 8 GeV

Electronics
Platforms

Forward Time Projection Chamber
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Jet production at RHIC

STAR recently published two papers on
Double-spin asymmetry

Jet cross section is well described by
PQCD over 7 orders of magnitude
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| 105 STAR E
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$10°E \E=200 GeV =
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iy s sl . E E 0.2<1<0.8 =
Data=points wE y - j -
E o : - T N% % §
r o - _
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L & 10°E . E
10°E 17.3<p_<32.2 GeVic = —5— Combined MB =
f o HTZdata 10? —e— Combined HT _§
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'1".150 |]1 |]_2 I]3 lei ﬂE I]E []T Clﬂ IJEI 1 3‘1'8; Systematic Uncertainty (b)—f
NEF=Neutral Energy Fraction E 1.4 g ~= Theory Scale Uncertainty =
EMC Triggers are well understood and Cheis =
modeled by PYTHIA 0 10 20 30 40 50
p; [GeV/c]
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Energy Resolution

O Using jets PYTHIA we have studied the energy resolution using
a full input spectrum and GEANT simulation

O We see a relative energy resolution of ~25%

> 0.6
o -
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Jet-Energy vs cone radius R

Total number of reconstructed jets

Measured Jet-energy spectrum not -  R<04
corrected for trigger / resolution i r<0s
Jet Energy corrected for electronsand 4l — R<07
hadrons EM-energy - o
- STAR Preliminary
Statistics 40-50 GeV bin: L
0 R<0.7: 252 (|n{< 0.3) 10°¢
O R<0.5:475 (/< 0.5) i
0 R<0.4:557 (In;,/< 0.6) ok
10 b b by B B B B v 11
0 5 10 15 20 25 30 35 40 45 50

E (GeVlc)
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g Distribution for Charged Hadron

b
n Lo

1iNjet dNidE
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30 < E. . <40 GeV
R -:[I.dm

— STAR data
— PYTHIA 6.4
STAR Preliminary

)

£inte o f

1iNjet dhids

40 < E. . <50 GeV
R ﬂl].-fﬂ

.|. + STAR Preliminary

= STAR data
— PYTHIA 6.4

Nice agreement for the R=0.4 cone-size over full £ range.
PYTHIA 6.4 describes FF well at RHIC energies
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Charged Hadrons & for different R
| > Increasing

Jet Energy
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Cone R For larger cone-radii there are small differences between data

and PYTHIA = Onset of beyond LL effects ?
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|dentified particles in jets

O STAR has very good acceptance to identify VVO-particles via weak decay topology over
a large kinematical range

Number of reconstructed K%: ~100°000
Number of reconstructed A: ~45°000
O 0.5<p(V0)<8-10 GeV/c

O Reconstruction & tracking efficiencies obtained from a sample of PYTHIA-jets
processed with GEANT. Fits of efficiencies are applied to PID -£ distribution

4< pr(K%A) < 5 GeVic Efficiency*Acceptance (K0s)
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g for KY
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Ratio of &-distribution

Inclusive p+p Collisions at 200 GeV

STAR Data Phys Rev C 75 (2007)
| 10 < E_jet <15 GeV | | 15 < E_jet <20 GeV | ]
50.3 L STAR Preiiminary — A/ éa.s L STAR Preliminary — A :
®25F R <0.4 —Kols/h d25F R <0.4 —KO0s/h 0.8l . 1 T
Soak Soaf 4+ — © iﬂh{ il |
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0.15::|_ + 4+ 0.15f + ++'|'+ N °j’ ot %{.{ ] * i } Pl
: S : H ~ " [ 1
a3 -|++++j:-l-"' 0'1':|- + T 4= = od s : I | T X i
. osi-l- T of + ~ ™ . <aN s =107 | |
f s :I' — 020, <dN_/dn>=4.68 [
T : N Sy S R »  <dN_/dn>=29.01
g S 1 1 I I
_ o 0 1 2 3 4
O  The ratio of & distribution for K%h and A/h are compare P, [Gevie]
to PYTHIA (right) and show a significantly different

behavior for Lambda.

O The A/Kat &~2 is larger than the ratio in inclusive p+p
collisions (see right figure ).

(STAR has shown previously that factorized QCD (LO & NLO) does
not describe strange baryon production well in inclusive p+p
collisions (phys Rev ¢ 75 (2007) )
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Mean of & distribution

0 QCD predicts particle mass ordering of mean ¢ value:
In data we observe an inverse <&> ordering of K% and Lambda.

Similar observation with kaons and protons shown at the Trento
Fragmentation Workshop by BABAR collaboration (hep-ph/0804.2021)
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Summary & Outlook

O We have shown & distributions for charged hadrons up to E;, ~40 GeV.
O  Charged hadron & for small cone-radii agrees well with PYTHIA 6.4.
O We have shown & for identified K% and Lambda up to E;,, ~20 GeV.

Discussion

O Charged hadrons:
Good agreement with PYTHIA for R=0.4

?aon b)e%/ond LO effects improve the description of the &-distribution for larger cone-radii
>0.4) *

O  ldentified hadrons:

We observe that the <€> for K% and A do not follow a particle mass ordering expected
from PYTHIA.

Baryon-Meson ratio (A/K) in jets at £~2 is greater than from inclusive p+p collisions. May
help determine baryon fragmentation function.

Outlook
Compare more jet-variables (k;,J;, etc) to pQCD
O  Further studies ongoing to measure PID fragmentation functions in heavy ion collision

O
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