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Motivation — particle identification in jets
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Motivation — particle identification in jets

* Particle/antiparticle differences

* Quark vs gluon jets bl
*Meson/baryon differences /=
arton GG RO SN

* Coalescence/ recombination
mechanisms

* Consistent with particle
ratios derts ‘71 Parton
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o ° Testable with identified — edrers
8 particle correlations?
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article
1den cation

* Full azimuthal acceptance

* Reconstruction of dcca%vcﬁuccs possible
120 P

* ~95% purity in Cu+Cu
STAR

5
Christine Nattrass (STAR Collaboration), Yale University, DNP 10 October 2007, Newport News, Virginia




% article
1den ication

* Full azimuthal acceptance

* Reconstruction of deca%vertlces possible
* ~95% purity in Cu+Cu high p_

2.0 GeV<p,<2.5 GeV, 0-10%
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Strange particle i
identification SN

* Full azimuthal acceptance

* Reconstruction of deca%yertices possible
* ~95% purity in Cu+Cu high p_

2.0 GeV<p_<2.5 GeV, 0-10%
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Motivation - Long-range pseudorapidity correlations

nucl-ex/0701074

Au+Au 0-10% STAR preliminary__...
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* Long-range pseudorapidit
A )gcorrgla ions obsgrveg by

STAR in Au+Au at
intermediate p..

plateau (

* Significant contribution to the
near-side yield in central
Au+Au

* Look for particle and system
size dependencies which might
reveal information about
production mechanism

* Near side jet peak sits on
R%dgg)
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* Ridge previously observed to be flat el
in Av in Au+Au AQ An

®
* To determine relative contributions, Correlatlons -

find yields for near-side, take A®
projections in Method

Au+Au 0-10% STAR preliminary

+ 0.75<lAyi<1.75 Ridge
° J et = (J et‘l‘Ride) —_— _3 <pH,.gger<4Gev “

Ridge*.75/1.75

* Ridge = yield from
-1.75<An<1.75 - Jet yield

* Flow contributions to jet
cancel

° VZ ﬂat With n for Wl|<1 nucl-ex/0701074

+ Phys. Rev. C72, 051901(R) (2005), Phys.
~ Rel.Letw 94, 122303 ooy Fh
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Determination
of yields and
errors

3.0 GeV<p,"9<6.0 GeV, 1.5 GeV<p,
h-h, 0-20% Cu+Cu Vs, = 200 GeV
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fit with ZYAM with 3 points, best v,
fit with ZYAM with 3 points, high v,
fit with ZYAM with 3 points, low v,

fit with ZYAM with 1 point

fit with background as free parameter

* Background:
B(1+42 v, v = cos(2A®D))

* Different fit methods for
determination of B

* Zero Yield At Minimum (ZYAM)
* 1 point, 3 points

* B as Free parameter (used as best
guess)

* V, error
* V, measurements in progress

* Upper bound for v, measured

* v, = 10-15% depending on p.,
centrality
* Estimate for lower bound, near 0
« ALAK EY : ... V, NOt measured

* Assume quark scaling of h v, in Cu+Cu
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Near-side Yield vs pm _u+Cu vs Au+Au

30 GeV/C < thrigger 60 GeV/c; 15 GeV/c < pTassociated < thrigger

Identified triggers:

[ Jet yield 0.22 Au+Au Cu+Cu d+Au
H [ ¥ h-h
* Nearly flat with N P4 A Kih
within errors across L 018 O 5 AA-h
d+Au, Cu+Cu, Aut+Au B, ot £,z-h

* No v, or background error .2 14
due to method S 012 f
* No trigger dependence @ . L 4
within errors >
* Ridge yield 3 oe . o |

gff Pﬁdg@ within errors in 004 s 200 GeV, |An|<0.7

+ RiseswithN___inCu+Cu .. STAR preliminary
P 0 —

| | | | | || | | | | | | | || | |
0 02 <N
and Aut+Au d+AU, Au+Au from hucl-ex/0701047

part
* No rigger dependence Data points at same N__, offset for visibility

: 111 em)rs Jet yields: 10% error added to V° and h triggers to account
B for track merging, 15% to Z triggers

-
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| N '—-}%]4 N E \/ o [ v/"J' | N ¢ | | v/"J' /A | /A
par

3.0 GeV/c < p,9eer 6.0 GeV/c; 1.5 GeV/c < p ssociated < p trigger

Identified triggers:

* Jet yield ) 53_\(5,,”=200 GeV, |An|<1.7
: [ STAR preliminary
. N:ealtly flat with Np ) 5 [ Cu Au
within errors across S04 | @ h-h
d+Au, Cu+Cu, Au+tAu 2 ~ A Koh _
» No v, or background error o5 ~ o A""’_ -
due to method ,% o A |
* No trigger dependence 'Sy, - 1
Mthinggtrors 5 | ?'2: HiBkgd. error ’“ A
L3 . m B 2
* Ridge yield Bl
* No Ridge within errors in o T T
d+Au o B!
* Rises with N in Cu+Cu — b L
and Au+Au 10 10 < Npart>

d+Au, Au+Au from nucl-ex/0701047

* No trigger dependence Data points at same N__, offset for visibility

- 1n eﬂOIS Jet yields: 10% error added to V° and h triggers to account
B for track merging, 15% to Z triggers
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Jet yieldvs p._ "
Identzf ed triggers:

» Jet yield rises with p_ "
in h-h

* Yield roughly constant with
centrality

* Central Au+Au and 0-60%
Cu+Cu jet yields comparable

* No particle type
dependence within error
bars

Data points at same p,™9%" offset for visibility

Jet yields: 10% error added to V° and h triggers
t for track merglng 15% to E triggers
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[rigger
- et yle ! VS pT 88 2 CusCu s\ = 200 GeV, 0-60%
: : _ :_ 15 <passociated{p:_rigger
Identified triggers: g STAR Preiminry +
o (hh
* Jet yield rises with p,meer  E°V AR . - %
in h-h gor = .
* Yield roughly constant with ~ oos- * T
centrality Cu+Cu
0 1 [ R R I L1 | L1
* Central Au+Au and 0-60% 725 3 s o a5 s
Cu+Cu jet yields comparable 99 (GeV/c)
* No particle type § iscaveargre
dependence within error s P, *
P AutAu L ) +

0.15— ] ? #
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L]
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P=C 1str1 '

par .
Identified triggers:
* Ridge spectra similar to the bulk

R prelimina

pTassoaated > 2 O GeV

) open symbols - Jet
&v-... . closed symbols - Ridge

* Cu+Cu measurements
probably not possible

* Jet spectra are slightly harder .
* Cu+Cau fit only to h-h " |.Putschke, QM 06 Prasoccan

* Inverse slope T consistent
between Cu+Cu and Au+Au
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Fits assuming
1/p, dN/dp, = A p, exp(-p,/T)
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pT-dlstrlbutlon of o0l

E Jet, |An|<0.7 Ridge, |An|<1.7
¢ b aKgh AK-h
Par e & ASR-h ® A/R-h
:
Identified triggers: g |
* Ridge spectra similar to the bulk ;°

* Cu+Cu measurements

probably not possible L Au+Au W,
2 - Au+Au Vs, = 200 GeV 'n‘ ~
* Jet spectra are slightly harder i 3 GeVic <™ <6 Gevie %\
| An|=1. o ‘.
» Cu+cu ﬁt Only to h‘h 103 IEI.II-.A;Rl I;]I:EIHI | 11 hl'. ] | I .| | 1111 | L1 11
; 0 0.5 1 1.5 2 2.5 3
* Inverse slope T consistent Fit to A exp(-p,/T) Py (GeVic)

between Cu+Cu and Au+Au

Fits assuming

Trigger particle | T(ridge) MeV T (jet) MeV
h+/- 438 £ 4 (stat.) 478 £ 8
KO, 406 £ 20 (stat.) 530 £ 61
N 416 = 11 (stat.) 445 + 49

1/p, dN/dp; = A p; exp(-p,/T)

Inclusive slope fit above 2.0 GeV: 355 +/- 6
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> X
Identl:fied trlggers: _‘:n_"10_1 ;g 1 ;‘ Cu+Cu @ 200 GeV, 0-10%
S =h-h
* Ridge spectra similar to the bulk S~ | @ ‘AR
T 2 = K -h
* Cu+Cu measurements T i R Eh
probably not possible L AA g
C AU o
* Jet spectra are slightly harder [ 36 ;D i
2 Cll‘l‘cu ﬁt Ollly tO h‘h 19-30_1_513: :Cu +Cu
* Inverse slope T consistefit FittoAexp [ g{‘ri : F2,0 IM:VH
between Cu+Cu and Au+Au p S AR PERITIAEEY N

05 1

1. 2
Trigger particle | T(ridge) MeV T (jet) MeV p
h+- 438 + 4 (stat.) 478 + 8 Fit to A exp(-p,/T)
1 KO 406 + 20 (stat.) 530 = 61 Fits assuming
A\ 416 = 11 (stat.) 445 + 49

Inclusive slope fit above 2.0 GeV: 355 +/- 6

A »

25 3 35 4
ass nclated(G 'EV s"C)

1/p, dN/dp, = A p, exp(-p,/T)




yield

e+ [dentified assocnated
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onciusions
* Identified tnggers
* Ridge yields =

*Cu+Cuverysmall "~ "+ "
 Cu+Cu and Au+Au conmstent at the same N

* Jet yields
e d+Au, Cu+Cu,Au+Au nearly consistent at the same N
* Increases with p, .. S

* Constant with centrality
* Independent of system

* No trigger particle type dependence within errors
* Including non-strange, and singly and doubly Strange tnggers

* Identified associated
(A +A )/K" in dege Snmlar to inclusive

g | Q__ 116 yA u+ A
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Intermediate p, baryon/
' meson enhancement
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