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Motivation |

% Spectra from AuAu collisions at 2
RHIC show high-p_suppression ";_ﬁ

* Fragmentation products of hard IIQ 1.5
partons are suppressed by final
state effects 1

% Attributed to strong interactions of
the hard parton in the dense coloured g5

medium. dz N
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High-p_suppression is medium induced
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Motivation 11

. ) ) Jets can be reconstructed statistically
% Correlate high-p_ trigger particle ) Trigger

with associated particles in some
p. window

| I ¥ FA F T A T F RS T F Topa ¥ Foy
e d+Au FTPC-Au 0-20% .
S —— p+p min. bias i/s\%ﬂn 2
K, N .
= * Au+Au Central 4 * Double peak jet structure
< = .
5 | inpp, dAu
= 1 * Near-side similar to pp and
T dAu
* Away-side jet disappears
, in AuAu
4.0 < p trigger < 6.0 A ¢ (radians)
- 2.0 < p, assoc. < 4.0 %
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Motivation 111
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Away-side jet products are softened

* Reconstruct correlated yield by

lowering associate p_ threshold

* Studies of the correlated yield

reveal properties of the
medium

* Novel structure in away-side

structure seen

* Larger multiplicities in near-

and away-side compared to pp
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Motivation IV
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Baryon/meson difference may lead to different correlation structures

% Baryons and mesons
behave differently at
intermediate p_

% Coalescence models relate
yields to mixture of
thermal and shower
quarks

* Hard partons modity
available quarks for
coalescence — near and
away

* Investigate if triggering
on a baryon/meson
changes structure
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STAR

Silicon Vertex
Coils Magnet =Iracker
f

Calorimeter
b Time Projecti
T gt

- Time Of
: I’Ilght

)
---------

Hitforms

Solenoidal Tracker At RHIC

All results are from data
taken with the STAR
detector at RHIC

Primary source of
information is the large
Time Projection Chamber
(TPC)

All PID techniques
discussed here based on
TPC tracking information

Forward Time Projection Chamber Datasets:
* AuAu 200GeV
* dAu 200GeV
* pp 200GeV
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/", p,p Triggers

* Non-strange trigger particle

* AuAu 200 GeV

,
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PID Method

dE/dx used in relativistic rise region

log10{dE/dx{I70)(keV/cm)) versus log10{p{GeV/c)) for Tpe TrackLength > 40 cm TdEdxPT0
Entries 2.804747e+08

<a%mo) 2| * dE/dx bands merge
o Kegwiojesz) above 1 GeV/c
|—e-8%I170
—e+8%170|  * Use particle ratios and
055, Tl Gaussian shapes to
| |—p+8% 170 .

8% 170 characterise band

n+8% [70

* Fit projection of band in
p. window to get particle

0.35
03¢ yields
4 0.5 0 0.5 1 1.5 2
Tue Jun 15 17:18:23 2004
log( p)

N
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PID Method

Posive Particle NSigma 3.0<pt<3.5 0.00<|eta|<0.35
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Arbitrary sample purity at the expense of statistics

* A cut on number of sigma
from pion band can give
~pure samples of T/~ and p,p

* For this study cuts give
* 75% pure p,p
* 95% pure 1T/
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Cental AuAu 200 GeV

3.0 < p, trigger < 4.0
2.0 < p_assoc. < 3.0
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v, modulated background must be removed

* Example raw A@ distribution

* [dentified trigger
*h*/- associated

* Mixed event background does
not contain v,_

* V, modulated mixed event

removal

* Away side structure is broad
and small
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dAu 200GeV Spectra

Spectra show little trigger species dependence

Near Side Spectra Away Side Spectra

trigger species

2 1 2 F
E F # 75% Proton E |
= i O 75% PBar £
E. i & 95% PiPlus =
= | O 95% PiMinus 21
=z | S r
- o L
10"
. 101 N*/spectra
_I | 1 | | | | | | | 1 | | | I | | | | | | 1 | | | | | | | :
0 0.5 1 1.5 2 2.5 3 ul|||u|5||||‘|I||||1|5||||||||||||||
P, (GeV/c) P_(GeV/c)

# Production mechanisms may manitest themselves in spectra
* Near-side yields lower

* Trigger species dependence not in evidence
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AuAu 200GeV Spectra

Spectra show little trigger species dependence

Near Side Spectra 95/75 trigger species |_Away Side Spectra 95/75
-.-l g # 75% Proton -.-l_jsjng
e E O 75%PBar | 2
A= @ 95%PiPlus | Z|S [
} & 95% PiMinus }
15 1
10— 107
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10‘2 | | | | | | | | | | | | | | | | | | | | | | | | | | | | | 10—20 1 ID|5I 1 'll 1 |1 |5| 1 2| L |2|5| L1 3
0 = s . = . :
0.5 1 1.5 2 2 tSA‘ I <P Assocs

* Spectra softer in AuAu than dAu
* Near-side yields lower

* No species dependence

b
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N\, \ and K°, Triggers

* Strange Trigger Particles

« pp 200 GeV L
* AuAu 200 GeV |
|'
» Trigger p_limited only by /
!
statistics DCA Daughters, o SRS
N
f.;f?ﬂ secondary vertex
A
DCA positive "?"""'“—h——h—_ Decay length
. v 5
"""" 2 ’\h""" — LEIIII:.& negative
Primary vertex N,
e
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Trigger Yields

Comparable triggers for all species

* Use topological 5 E AuAu @ 200 GeVic (0-5%)
. 2 L Trigger particle Mutiplicity n|<1.0
techniques to S o A & X
. = o h
reconstruct trigger L \ . :
particles 10° - \ Raw Numbers
E x15 v
* Technique is limited oL ‘
.y = o \
only by statistics and : ;
not PID capabilit 10 -
pabtity 5 :

_ - E &
* Comparable triggers for [ 8

all species found up to :

IIII|IIII|IIII|IIII|IIII|IIII|IIII
45 GeV/C 1.5 2 2.5 3 3.5 4 4.5 ]
o Py i (GEV/E)
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Method for AuAu 1

EME 3.5 < p, trigger < 4.0
87°E 1.0 < p assoc. < 2.0
zi”"‘? @ Avhicharged hadrons)  —— Fit( Guassian+flow+cosine )
B2l x  hh s Inclusive Background
S ar
T 268
2661
2641
2625
253— """
258
256
—(A¢- 2A ) A¢ (radians)
FlAg)=aie "
OR
~(Adp-A¢,) ~(Ap-A¢,)
_ (207) (207)
FlAp)=a, e +a,e

#ETA R
A
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Fit both peaks and underlying event

* Raw distribution has large
uncorrelated background
and v_ contribution

* Two methods used to fit

Near side
Away side
Background

+B(Ccos(Ap)+14 2V v5*“cos (2 A ¢ )

+B(1+ 2V VA% cos (2 A ¢))
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Method for AuAu Il

Both fitting techniques do equally well

* The data can be fitted equally
well with either function

::wm :;wm LB % This iS independent Of Centrality

1] [ H k] 1 L

At Confeations for AutAu @ 200 Gevre  AHracins)
DGOV € By <30 GalE

~(Ap-Ad,)
F( 2o B(Ccos(A¢)+1+ 2V§ﬁgg@r v, 7" cos(2A¢))
OR
~(Ap-Ad,)’ ~(Ap-Ad,)

-LE(A(P):ale (20?) -|—828 (207) -I—B(l—|—2V§rjggerV§SSOC'COS<2AC]5))
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Method for pp

In pp a Gaussian away-side is expected

[ % I ndf 2288123
* pp correlations well s, ot s
fitted by two BuE At el
Gaussians on a 2012 12 S EI digger =20 [dEmr M
Constant pedeStal z? {Hf_ bg 0.02282 = 0.00862
* Away-side broader, r“-“ﬂ;— % !
biased towards harder 0.6
fragmentation on 0041
near-side and nuclear  0.02f
k,
A¢ (radians)
Near side —(M)—fqbl)z —(A¢—2A¢>2)2
é\e,]vcalglg?gduend F(A(l)):al e o tae o +B

s
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* Near-side yield is
larger in AuAu than

* Independent of
trigger p_or trigger

AuAu Near-side Yields

PP

species

ke
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A
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For all triggers AuAu has larger near-side yields

A + h*" AUAU

$£ 1.5 < p, trigger < 3.0
- 1.5 < p_assoc. < 3.0

1 0 1 2 3 4 5

Aj (radiang)

Lo L
et e
TJTTTT[TIT

=]
Foalt
TTT

1L

o
=
:
4
[ =] .
o
[ = ]

i not ANICOTDA [ 43

g 4 BI258: 00010
15 ugmal 04380 DOTIZIE
= [ masl  -D.0EI0D ¢ DLOG10ER
EIM - h*- + h*- &l 143 L0A30TS
= - gl 1.7a¢: D.OBEIE
n u masnl 138 DLODA4T
.5 ~ by E101: DO09I0M
;F flow BET: §

[ jradinnE)

¢ Indf 5.3

Gl 0.04221+ 0.0005454
"‘51“'15 C sigmat 0.3222+ 0.004827
i h + h carrelation {RW) meani L.001437 + 0.004119
=014 o ol 200 Gele 2 003781+ 0.0003806
i ﬁgég%:g,.w sGelle | Goma  06923: 000914
z - 0 T Asnocinled i
2012 mean? 3,443+ 0006598
\% i by 0.0291+ 0.000237
Y
0.08
0.06F
e
002

l_'|-|||||||||||||||||||||||||||||||

1 0 1 2 3 4 5

Ag (radians)

Mark Horner, 2005 RHIC/AGS Users' Meeting 19



Correlation Widths

Near-side widths similar to pp

$£ 250 [ Aufuandpp@ 200 GeVic £ F Au Au @ 200 GeVic
= - 1.5 E‘u!: < Prbager < 30 Gegéc e - - B 2.5 Gevic < Priigger < 40 Gevic
oF 1.5 Gevit < Py ..o < 3.0 Gevic & i 17 Gevie<p, <25 Gavie
B G oF 22 T
L 7 same side - Au Au &
' o back s'_d*' ol 1.5 o same side - Au A
« Same side - pp = ey » back side — Au Au
v back side -- pp 1—
C g |
1 : E =P
L H l_:.u Tt 0.5 T o~
= . HTH E . HH i
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< ] ™
pant g part

* Near-side widths similar to pp
* Away-side widths broadened with increasing centrality

* Independent of trigger p_

i
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Centrality Dependence of Yields

Near-side yields larger

_ . . 1. g’,  near side
* Yield per trigger may exhibit 8o 557 p_trigger < 4.0
. © -
a dependence on centrality @ | 1.7 <p assoc. <2.5
0.2 —
0.1 % % ::ij t%j %
* Smaller away-side yield at N
intermediate p. for all O L I SR -
< r1>
centralities ] p
> [ away side v
g ST . Kgr‘w Au:-Au
% - O A-h, d+Au
= i o Kh, d+Au
* No significant species 2L e
dependence evident - + % ¢
o T
0 :I' ! | L L L ! | L L 1 ! | L 1 L 1
0 100 200 300 400
<N >
part

b
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Ratio of Yields in AuAu to pp

* p.. dependence of ratio

Yields approach pp result as p_ increases

of AuAu yield to pp ﬁ 14 AuAu(0-5%) @ 200 GeVic / pp
. 2 3.0 Gevic < plTr“'r < 6.0 Gevic
yleld E 1% = (1.0,1.0)
ﬁ a8 ik 3 T AMdAuﬂpEll;liupheralj
. . —r s 4 GeVic <p, <6 GeV
* AuAu yield higher o £ o WAl .
. g 10 3.0 < p_ trigger < 6.0
than pp yield for all p Y
. ;
8
— approaches 1 ¢

* Statistics limited

?

. o
u'l|III|III-IIIIlIIIlIIIlIIIlIIIlI

1 1.5 2 2.5

e
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Centrality Dependence for h*/-

We have observed the same behaviour for h*/-

o [
_ 2 1 h+h AuAu/pp @ 200 GeVi/c
* Charged hadrons 8 A4 e <o <) G
show similar E o 1 ¢ (1.04.0) R
— periphera
. = 0-10% 10%-30% :
behaviour at all f i [ " sw . sopar  4GeVe<wri<sGevi
iti 2 10— .
centralities g 10 3.0 < p. trigger < 6.0
* As p_increases yields 8-
approach pp values S
Pl i
B .
i ¥
o
IIII|IIII|IIII|IIII|IIII|IIII|IIII
0.5 1 1.5 2 2.5 3 3.5 4
p; (GeVic)

R
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Near-side Spectra for Central Events

Central near-side spectra

* Spectra largely independent of trigger species
* Improved statistics will allow a more differential study

* Slope similar to pp

Near Side Spectra 95/75 ZTndf 0.0803273
10 o C 1.461+ 0.3183
"|-f : @ 75% Proton s £ ameanoeus () T 0.4731+0.02829
F o I:::I ?5% PB-ET ‘_“:; 5 S.UGE\::IJ.::I;ﬂTu:I < 6.0 Gevic
g | 50 2 (1.0,1,
51 | # 95% PiPlus ST o rh & Teh
R 0 95% PiMinus |= "5 ¢ W ox M
Ll F eh (pp)
1L Tt [
5 Fn':u“_ H;QL-».
E N E W4 ?
107} - ~
- 10°
SO O P N E U EPRPPPN HPPPITIN B B | S BT S B
SN 0.5 1 1.5 2 2.5 2 p. (GeV/c)
315".__ <P,Assoc> K
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Conclusions for AuAu Results

"
STAR
LAY

* Feasibility of multiple identified triggers in AuAu
demonstrated

* Near-side yield greater than pp

* Associated spectra largely independent of trigger
species

* Improved statistics available (Run IV) and will allow
improved studies

06/20/05 Mark Horner, 2005 RHIC/AGS Users' Meeting
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y Triggers in dAu

"
STAR
LAY

06/20/05

x Higher p_ than other identified
triggers

* dAu is our baseline for AuAu
study

Mark Horner, 2005 RHIC/AGS Users' Meeting
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Distributions in dAu
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Expected jet-like near and away structures
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* Triggers dominated by 1 decays

* Away-side yields larger and widths broader

s
STAR
N

06/20/05
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Near- and Away-side Yields

Results consistent with h*/- measurement

* Away_side yield is larger ~ Away side associated yield
. 4 14[ —
and broader as in pp L STAR preliminary
EF blue: gamma-ch
E 1;_ red: ch-ch

b

#* Results similar to h*/-
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uzf_ é,‘
ﬂ:..I.. P .J...._L....%...I....%...
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g osf R s el
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Summary and Conclusions

"
STAR
LAY

06/20/05

* Identified particle correlations are feasible
* Near-side yields larger than pp

* Away-side yields larger at low to
intermediate p_

* Associated spectra do not exhibit significant
trigger species dependence

* All results will be much improved with Run
IV statistics — wait for QMO05!

Mark Horner, 2005 RHIC/AGS Users' Meeting
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End

"
STAR
LAY

06/20/05
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Motivation IV

Barvon/meson difference mav lead to different correlation structures

STAR Preliminary (Au+Au @ 200 GeV)
I | I

| * Baryons and mesons

| . I
%Igignary behave differently at
-~ participant intermediate p_

* Coalescence models
relate yields to

F{CF"

mixture of thermal
and shower quarks
* Hard partons modify
A K Y 0-5% available quarks for
t : 40-60% coalescence — near
wipbh 9T L ] ndawa
0 2 4 6 y
Transverse Momentum p (GeVic)
n
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Motivation 11

* Verify that trigger particle is indeed
fragmentation of a hard parton

Near-side correlation is jet-like
Phys. Rev. Lett. 90 (2003) 082302

* near-side shape
* 1
AA

* Away-side structure completely
modified relative to pp

* Away-side hard parton interacted . .
o1 . . » d+Au FTPC-Au 0-20% .
strongly with medium o 02 -
4 - &= — p+p min. bias j{s\%ﬁn .
N s
* Tag this probe to study the 2 o S Eair
interaction of parton and medium  §
<
S
R 06720105 Mark Horner, 2005 RHIC/AGS T A ¢ (radians)



Correlations V: soft sector df

The summary sentence goes here ....

+ NMAtixratiAan
(Same side — away side) two particle correlation strength in

central Au-Au Collisonsat RHIC

0.3
- Strangetrigger, charged associated
0.25— particles
025_ e A + charged hadrons
; A + charged hadrons 1S
0.15- (associated pt > 2.5 GeV/c)
B i s in the
0.05 &
- " s in the
0— s ¢
- |
_0_0?‘....I....I....I....I....I....I....
5 2 2.5 3 3.5 4 4.5 5
trigger pt (GeV/c) Outlook
-
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Correlations V: soft sector df

Near-side yields greater in AuAu than pp

5 6.6

* Motivation Sl 0-5%
% 6.3 4 A
26.2} a0 o

* Methods L
1.5 GeV/C < Priyig/Prasse<3-0 GeV/c

5'_1_':1;#u W TEa0 g
5f

* dh Correlations T

43¢
42¢
4.1t

* df Correlations in the G

3.9

“hard sector” 24

1.9¢

* Correlations

1.8¢

* df Correlations in the a A

1.6}

“soft sector” 15}

L,
08}
0.7}

* Summary and Outlook & sov

0.5

S & i 3 ¥ 1 %

L. A+h Corrleations for Au+Au @ 200 GeV/c Adlradian)

STAR
AN
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AuAu 200GeV

[ _3<PtTrig<4 0.15<PtAssoc<3.0 Central Raw

The summary sentence goes here ....

[y = - T5% Proton

= > 75% PBar
- o o S STEEINL.
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o s i i == —
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ot
E 4y

%«r

-

iﬁfﬁ, -

=
i e N
JIIW

<
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Near-side Spectra for Mid-central Events

Mid-central near-side spectra

10

% M E AuAu @ 200 GeVic {10-50%)
Sp;ctra lc?rgelyf . 1—§ - 3.0 Gavic<p, T <60 Gevic
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n epen ent of trigger 8 2L o o
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T D —
* Improved statistics will | +
e e HH
allow a more NE #!
differential study B ?
0 l
; i :
m*E—
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