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o (some) RHIC Discoveries

. . o ‘i'/
o Strongly interacting medium with —

partonic degrees of freedom &

Strong collective flow

Constituent number scaling
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...................
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o Jet quenching
“Missing” high-p, hadrons

Novel “landscape” in hadron correlatic = F5g
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© Elliptic Flow

Fourier expansion for angular distributions:

3 2 )
E d3N _L 4N (1+Z2vn cos(nA(o)j
d’p 27 ppdp,dy

n=1

v, - elliptic flow

Initial state spatial anisotropy
—> Pressure gradient anisotropy
- Final state momentum anisotropy

Elliptic flow is developed at early stage
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q)hb-\yplﬂne (rad)
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Perfect Fluid

V,(p;) and mass dependence - best described

by ideal hydrodynamics!

Ideal hydro - “Perfect” liquid:

1 equilibrium, zero mean free path, low viscosity

T T T

= 2o ALICE preliminary, Pb-Pb events at \'s, = 2.76 TeV
i (PHENMIX data: Au-Au@200 GeV)
e ---RHIC hydro
0.2f @K (PHENIX) R hyém
" [Jp (PHENIX) CGC initial conditions)
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Note: strange, multi-strange, charm
hadrons -- flow!
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https://aliceinfo.cern.ch/Figure/sites/aliceinfo.cern.ch.Figure/files/Figures/mkrzewic/2011-May-17-newfigure3PHENIX1mm.gif

o Partonic Degrees of Freedom

Pressure gradients converting work into kinetic energy
KE; =m(y; = 1)=mp - m

:’5"0'1 S i ALICE preliminary, Pb-Pb events at \'s,,, = 2.76 TeV
“‘;u centrality 10%-20%
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Mae © O = e® v2 appears to scale with the number of
é’} o ©0.9 0® © constituent quarks.
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https://aliceinfo.cern.ch/Figure/sites/aliceinfo.cern.ch.Figure/files/Figures/mkrzewic/2011-May-17-compareALICEv2TheoryETscaled10201mm.gif

Hard Probes for QGP

Strongly-interacting perfect fluid

with partonic degrees of freedom

NNVESS 2077



“Hard” == large scale -2 suitable for perturbative QCD
10° Lr;cgszi(;foe C;J;: Cross Section
Ts<ncos high momentum transfer Q2
_w G Py high transverse momentum p-
2o ikl high mass m
EE 10 hdp‘:dn
" perturbative
[] systematic Uncertainty e Hard prObeS — PDF ® pQCD ® FF
T e non-perturbative non-perturbative
15 20 25 30 st'[r;a V;m 45 50 55
Assumptions:

Factorization assumed between the perturbative and non-perturbative parts
Universal fragmentation and parton distribution functions

NNVESS 2077



E*d°c/dp’ (mb-GeV2cd) .

Ed'ridp’ [mib GaV e’

-

10"

in*

a)

I PHENIX Data
—KKP FF
----- Kretzer FF

.S. Adler et al, PRL 91 24180:';’”-"l
T S 1] — 15
pr (GeV/c)
Tn'} I EIISI”’T’Iéhl - l;':l'l'.li'kﬁl|:|lllllillllll':.1ll';l I
& STAR Daln
HLO KKP TP

- NLO Kratzer FF

. :u'

3 4 i it 16 [P T8 in
B, [Gevie]

NNVESS 2077

Even
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1N, . d*N/27p_dp._dn

The reference

hadrons ﬁading
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leading
particle
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® Medium properties via jets

leading
particle

Jet Tomography: calibrated (?) probes

hadrons

What happens if partons traverse a high
energy density colored medium?

o Energy loss mechanisms "o
o Path length effects = non-trivial: feading particle
o Flavor/color-charge dependence of parton-medium coupling

o In-medium fragmentation/ hadronization

—>Hard probes!
NNVESS 2077 9



® Define “hard”

In pp: inclusive cross-section is dominated by jet production above ~4 GeV/c

10 0 @ CDF PRD 65, 072005, 2002.
% Hard
e Soft LY
[ L e
-~ ® 630Gev g ® 630 Gev
55 I mg 10
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et g,
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7 L4 i< 1.0 210 mis1.0
i - ry ) o A
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- -7 e B, 2
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L1 Fd i L7 B 1 12 14 16 18 0 3 i g g 0 12 14 16 1B W
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What about RHIC/LHC matter? Probably, > 6GeV/c
MWNVFSS 2077 (but soft part cannot be dropped) 70



ALICE PLB 696 (2011) 30-39

¢ 0-5% Pb-Pb yjs,, = 2.76 TeV
o 70 - 80%

0.1—

0 5 10
NWVESS 2077 b (Gevic)

2

QGP101-Jets are quenched

Nuclear Modification Factors

Yield,,/ (N jinary ) aa
A Yield |

o Jet quenching evident in strong
suppression of high p; hadrons

o Multiple models provide a
successful descriptions of the
suppression levels

o Most include radiative and
collisional energy loss

77



® Jets are quenched! How?

More differential measurements:

Angular di- and multi-hadron correlations

leading
particle

hadrons

Reconstructed jets
Jet-jet, jet-hadron correlations

hadrons

leading particle

Outline:

Early di-hadron correlation results
Landscape details: “peaks”, “humps” and “ridges”

Multi-particle correlations

NNVESS 2077
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o HI collisions: the environment

Jet event in Au+Au?

Data:
High multiplicities
— background levels

— new techniques for jet studies

Physics:

Strongly-interacting partonic
medium

— modified jets

WNVESS 2077 73



o Jets via angular correlations

Jet produces high p; particles =
Select a high p particle to locate jet,
look for correlated hadrons.

leading particle

“trigger”
A
I
| Measure reference, look for changes:
I .
| Correlation strength

Ad=0 Ad=r Correlated shapes

Same-side Away-side Associated spectral distributions

NNVESS 2077 74



o But...

A fly 1n the ointment — “backgrounds”:

many processes would lead to some sort of angular correlations
Proton-Proton fit function STAR Preliminary

Correlation measure:

Osme = Poived _ Ap o # correlated pairs
pref

0 ived particle

longitudinal fragmentation HBT and ete- Minijet Peak Away-side

/V/V/fo2077 1D gaussian 2D exponential 2D gaussian cos(g) 75



O Signal decomposition

Triggered di-hadron correlations:

1 1
- [ asun(as,an)

Azimuthal pair distribution per trigger: C(A¢) =

Ni:m’gger'

Two-component model: all hadrons come from

jet fragmentation + “‘soft” processes

C(Ap)=C"” +B(1+2(v/v ) cos(2Ap))

common partonic  pajrs from all other sources
hard-scattering

In two-component approach one needs to know only B, and v,(p) and
assume <vf vj> ~ <vf ><vf>

WNVESS 2077 76



First results
PHYSICAL

REVIEW
LETTERS O Signature two-particle

e AR AN R s correlation result:
- . d Au FTPC Au 0-20% - :
~ 02f T _ “Disappearance” of the away-side
a0 k- — Pp+p min. bias ijPR ! jet in central Au+Au collisions
; - * Au+Au Central - (for associated hadrons p; 9559¢>2)
L B _
5 0.1 —
g | ] Effect vanishes in peripheral/d+Au
€ - collisions
ved O x ;
ol b b e e by T
-1 0 1 2 3 4 . . .
_ Significant Energy Loss 1n the
A ¢ (radians) Medium
PRL 91 (2003) % Published by The American Physical Society
072304
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o Are there jets?

STAR PRL 97 (2006) 162301

d+Au Au+Au 20- 40% Au+Au 0- 5%

0.1f 8 <pytie < 15 GeVie, prssef6 GeVie 9 ]

0 ' .

1/Ni AN/A(AG)
o
o
(4]

A (rad)”
o Recovering the away side:
« Away-side yield suppression
« Little modification of the Near-side yields
« No broadening on Near- or Away-sides

WNVESS 2077 78



STAR PRL 97 (2006) 162301

Diz)

DAuAuI I:’dﬁ.u

Nearmde , JAG - | _>0.63

Away side, [Ad -1 < 0.63

A d+Au min bias
™ Au+Au 20-40%
® Au+Au 0-5%

f

£

Tt

A d+Au min bias
= Au+Au 20-40%
® Au+Au 0-5%

=
—
—{—

=i

06
z¢ = p_(assoc) / p(trig)

04

NNVESS 2077

0.8 1

0.6
2y = p_(assoc) / p. trig)

0.4

0.8 1

High-p+ — vacuum fragmentation?

do_h1h2 /dptrlgdp

hshy trig trig T

D™ (z1.P7 )=y doly,/dpy®
passoc

R

o Near-side:
No dependence on z; 1n the
measured range — no modification
o Away side:
Suppression ~ level of R, 4

No dependence on z; 1n the
measured range — no modification

79



o Di-jets through correlations

Use back-to-back (correlated) trigger
pairs
to pick both sides of a di-jet

“2+1” correlations:
Trigl - highest p; in event, 5-10 GeV/c

Trig2 - back-to-back with Trigl p; >4 GeV/c
Associated particles pp > 1.5 GeV/c

WNWVESS 2077 20



o Di-jet correlations

e STAR Prgliminary

. 0
0. 920.5

o050
1451 0.5 "\

N;dA¢ dAn

ok

NNVESS 2077

i 2.5
9003 d+Au /svy = 200GeV

5 < p;"M9l< 10 GeVic
4 < pTTriQZ < pTTrig1
1.5 < pyissec < 10GeV/c

) sTARP liminary

STAR
K. Kauder QM’09

27



O Surface effects in di-jets

200 GeV Aut+Au and d+Au
STAR PRC (2011)
—— AUAL, Same-side  —®— dAu, Same-side —E— AuAu, Away-side  —S— dAu, Away-side
4r T -
[ | -, - —= - Inclusive Hadron Spectrum
3L | $ LN
) # | 9 i
o .t | el "
SN 2 Xy
2 1f : # E“w"*; \ * 5 E
o g™ o $A&:*m v
- | orig 107F ‘x
L a}
r '

t::l . | | =9 \"”

-1 0 1 2 3 4 2 3 4 5 6
Ad P;

No evidence of medium modifications  Di-jets observed - all tangential?

WNVESS 2077 22



o Jet modifications: p; v

_ 1.0 GeV/e < passoe 3<p;ie<4 GeV/c 1.3<pp®s0ce<].8GeV/c

I T L L) T I L T L L 'I T T L L I T T T L] i T T T
PHENIX 0al- = AuAu AR
PHENIX PRL 97, 03— - STAR
052301 (2006). §i§ L .:'i' M. v Leeuwen,
ﬁjze“ - Hangzhou ‘06
- om ™ %y e
te  m Leasl
™ om N [ ] L ]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I ! el i i i
1 ] 1 2 3 5

o One high-p,, one low-p; trigger
Reappearance of the away-side jet

Double-hump structure hints at additional physics
phenomena

WNVESS 2077 23



C(Ag)

Away side: double-humps

trlgger trlg er
1.04 Pb+Pb 0-1% o
1
trigger Jet deﬂection
s I stagistical error only \ f
0 2 =
A¢ [rad] , Mach-cone
Double-humps Na% Shock wave
or shoulders ST
Are these features “real”, e.g. jet-related?
24
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o 3-particle correlation in A¢

trlgger trlg er

g ‘/*
I(\l TC

vent 1 ,i © e Jet deflection
Sor @ O

6/ 7It Adq= 01— Pyig

7

trigger

Shock wave

$\00
® 00 |\.:hcone
-o/o
_——0 7It A(

D4
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0 3-particle A¢-A¢ correlations

STAR
PRL 102 52302 (2009)

Y

Czﬂ 3 _.—F_n

(= S
T, 5 &

o~ = 2
_9_ = =
i Els
O =
=

2 3 4 5

Ap =0 -4 Ad =0 -0

1 ' Trig 1 Trig

0 1

Experimental observations consistent with
jet deflection

conical emission (Constrains the speed of sound:

0,,=1.37 £ 0.02 + 0.06 >cs~ 0.2) ~ cos(B,)=c,
WNPSE 2077 Closing the chapter?



PHENIX
PRC 78, 014901 (2008)

=
g &

—

o Au+Au 0-20 %
e p+p

NNVESS 2077

k

3-4 ® 1-2 GeVic ]
®iGS

<€

Same-side excess Yield

S . .
Q o Excess yield on the same-side
o
@, .
S © Away-side “shoulders”
itude |
< magnitude
Q
3
.  Isitrelated to energy loss?
n « Correlated with same-side
excess?

- Zooming in on the same sideﬁ



RHIC Signature Result: the Ridge

o |
i

0.5

0
i 0.5
3 45 - AN

Fo Ridge
o Near-side correlation structure: N
Central Aut+Au: cone-like + ridge-like j e _}
Ridge correlated with jet direction o S~
Approximately independent of An and trigger p g R— Hp[G "

WNVESS 2077 28



o Ridge in AA collisions at LHC

p'T 3-4, p 2-2.5, 0-10% . pt; 4-6, p2; 2-4, 0-5%
=
.................... rqz g
q 051 G 1.
§ - u—llz-h

o Long-range near-side correlation:
M Cone-like + ridge-like
M Ridge correlated with jet direction
M Approximately independent of An

and trigger p
NNESS 2077 !

Associated Yield

Pb+Pb @ 2.76 TeV

T T T _I |
| Ridge Region

- PoPby/s, . = 2.76 TeV, 0-5%

plGeVic) 29



o Ridge in pair correlations

M Daugherity,

AutAu 200 GeV - - - - - amos

/ I n

Y

LTy

A -t|l'L'
A o

_"l:“._“ ‘-1.\\*

2 L

Long-range near-side correlation 1n inclusive events
WNVESS 2077 30



o Transverse momentum scan

Zoom 1n on iets: follow p+ evolution

pr>0.3 GeV/c _ p>0.5 GeV/c
I S 0123
[ S 03T
- S 0.083 T P e
By i L 0.06 """ AN T
o : S ‘_“\\“—-—— 0.043- e 0““\‘\;{ el

0.023 T e - - o
14 ?ﬁﬁa\"-ﬁh““-““ W
SR Z % \ Y “-‘!““_“b T
_‘_"IA““A““ﬂl“

- jat -ﬂ\\\ )
Ao

L

A

2
1 15

TAR Preliminary p>1.5 GeVie W

US - 1500 MeV/c

PSS 2007 Low p; elongation evolves into high p ridge
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90°

o Path-length effects o

in-plane ¢5=0 » out-of-plane ¢$5=90°

1N, dN/d A
o o o
o N [=2]

T .;:::" A
ikodr—

4|- |

. 5 .
rad)

3<p;"9<4GeV/c A= b
2T e o Same-side yield
- STAR Prenm.:a:; o Jet: d+Au~AutAu
S . «| © Ridge decreases from in-plane
0031~ - o to out-of-plane
A S e

b.mh T (Go0) Flow eftects?

WNVESS 2077 32



AN=NarNT
AN=Npo Nt

In medium radiation

3-particle correlation in An

T : Trigger particle
A1: First Associated particle
A2: Second Associated particle

Jet fragmentation g
1.5t H R 1.5
. + E
i vacuum - Longitudinal flow £
0.55 0.5
g D_ S “ 5 o;_
Anp, Anaq 0.5F .“‘ -0.5¢
-1 -1
1.57 | | | | | | | -1'52_
1.5 -1 -05 Ag‘l 05 1 135 N.Armesto et.al Phys.Rev.Lett. 1.5 -1 -05 Ao 05 1 15
1 93(2004) 242301 i
Transverse flow boost 15l Turbulent color field. 15"
S.AVoloshin, Phys.Lett.B. 632(2006)4¢ 1 AMajumder et.al L
E.Shuryak, hep-ph:0706.3531 0.5 Phys. Rev. Lett.99(2004)042301 0.5/
L |
0.5} -0.51
A 1
-1.5p 1.5 1 1 | | | 1 1
45 1050 05 1 15 45 1 05 0 05 1 15
A, A,




3-particle An-An correlation

40-80% Au+Au 0-12% Au+Au

03 0> | : o>
02 A T m " 04 1\
015 =5 025%

o ' o
0o 2 0o 2
-0.1§ 0. 0-2;%
028 08

W Ny

S

-1 -1-050 05 1 15

15 1 05 0 05 1 15

-1 -1-050 05 1 15

An - _
1 A - - . ") - _
@) SavAG =M™ Mg 0 “(b) AutAu0/12%  0<R<14 Mhig
o COOAu+AU 4Q-80% . _

i AU+AU 09 2% __Flow syst. err.

Flow syst. err.

0.2

ﬂm

L

=]
I
o
&
o

<dN/dAn
o
N
b
1
—%
_II\|\I\I\I\I‘

L

& 5
¥ of =T PRL105 (2010) 22301

L b b by
-1 05 0 05 1 15
£= arctan(An /An )

On
or
oL
_‘__
o
oL
N —
—_—
(@)}

R =\/(an? + an?)

o No significant structures along the diagonals or axes

o The ridge 1s uniform in every event
NNVESS 2077 34



1589 N

coll

10

—_

E

~—
>

»H b P o N » O ®

1}
=

Y 8 6 -4 2 0 2 4 6 8 10
x (fm)
1000 event average

1630 N

-
(=

y (fm)

coll

d L& M o N B o ©
[]
1

'
=]

N 8 6 -4 2 0 2 4 6 8 10

. x (fm)
single event
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0.35

“Lumpy” initial conditions in individual
events, breaks the symmetry

NEXSPHERIO

Hydrodynamics

0.8 [~ ] . Event centrality
- ' Takahashi, et.al} 0-10%
sl 7§ PRL103,242301 = = "
s I 2009 —
3 04 [ ' .
Tz L b
02 [~ ax o1y
. LE= 0 .
F " UL ICTHTTIL NI
o AL ARNAL AANTMISE:
1 0 2 3 4 5

. A (rad) .
No parton-medium coupling required

Could explain both double-humps (and ridge)

Medium response = Energy loss?

35



Jet-medium interactions or

1. T T
.V,
S ost -Z-
= | ®
Dﬁ “ ". ]
= -0.3¢ - T 2p™*<d GeVic + @ PoPb27ETeV,0-5%
4 2‘-"—""'“"4 — PYTHIAR pp 2.76TaY
1 L;EAA;;;;;éiaaﬂl;; .é. ; é .!. .alz...;...é.a.é......é..adl.....é...é......é...;.aaé...é...
p* (GeVic) pr (GeVic) pl® (GeVic) p!® (GeVic) p.? (GeVie)
jJAn| > 0.8 p; ' 2-2.5 GeVic
f pjﬂsoc 1.5-2 GeVie .
o= e reeee Full correlation structure described by
_ P ‘ Fourier Coefficients v,,v,, V;,V,,V:
% 1t -,
Central events:
v,and v,, are comparable, sizable v,
0.99
I 1.002 . _ .
3 1 L H 4 © Can describe anything with enough terms
S oot 5 . © v, factorization (?)
- N=10 A¢ [rad]
NWESS 2077
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o Summary:

o Hard probes are essential for understanding of QGP properties

o Angular correlations are powerful experimental tools for such
studies

High pr Low py
Disappearance of away-side peak in Away-side double-hump structure -
central Au+Au, but not in d+Au » mach cone ?

> jet quenching discovery > deflected jets ?
» establishing “final” state effect > medium respon
Re-emerging of di-jet signal at higher p; Near-side ridge -

» punch through ? » manifestation of energy loss?
tangential jets 7 > medium respon

How to control biases?
How to decompose observed structures?

WNVESS 2077 37



NNVESS 2077

Back Up
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Why QGP?

;

&5 3 & D

o
(o]
w
2.
o
2.
o
o
(o]
=
1%}
<
o
=
=3
s
g

S1qrsi uo

Particle Data Group, LBNL, © 2000. Supported by DOE and NSF

To test and
understand

Strong interaction,
Confinement,
Mass,

Chiral symmetry.

Few microseconds after the Big Bang the entire Universe was in a QGP state.

NNVESS 2077
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O What IS QG P? Lattice QCD predlctlon

. F. Karsch hep Iat/0401031 C(/2004)
Nuclear Matter 14 | /T l
T - _l-

Tallath 12 | L t

s P 10 + | 3 - |
& & ; MS flavor LHC_

T,~170 £ 8 MeV~1012 K
£c~0.5 GeV/fm3~1072 kg/cm3
100 200 300 400 500 600

o/ T —

L] o +~ (o3 o
T T T

QGP = a thermally equilibrated deconfined quarks and gluons, where
color degrees of freedom become manifest over nuclear, rather than
nucleonic, volumes.

NNVESS 2077 20



o Making a Big Bang

T A

~170 Jem + B le ol Sl S S
AR S N RS R T
MeV B MLt it

NNVESS 2077 27



o Making a Big Bang

to create Quark Gluon Plasma (QGP) —
a deconfined state of quarks and gluons

T 1
Eﬂf‘l}r :
Pher £ Queirk-_Gldcp_n. .
~170 _Plasma_ :
MeV

Heavy lon Collisions

5-10 plpg
NNVESS 2077 22



Collision Centrality

Number of Particip@gts

Impact Parame

Nyare= # of participant nucleons

0 100 200 300 400 500 600 ?“ﬂ @ Npin= # of binary collisions

i Estimated by Glauber Model
centrality ( Y )

NNVESS 2077 43



° Away-side scan

PHENIX
PRC 78, 014901 (2008)
ala)  348041GeVe T(h)  34@10GeVke - .
st o A A0 e 1Associated py
Q'E 0ol dependence:
< R
: o ' R ing th id
< r — —t— O I'lIl a a 1
2 o0 [0 MRMGI O o ovoins HIE awdy SIHe
% I #3585
5002 ]o Development of “double-
> humps” or “shoulders”
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What is same-side ridge?

o
% 1 ' . |An|<1.7 Au+Au central (d) N>110, 1.GGeWc<pTc3.DGeWc
S, - . * inclusive
E‘.. * 4<ptlfg.<;6 GeVic p+p 7 TeV
2 A B<p <10 GeVic
4
5 <
8 e
= 102F S
: Z
[
% L
T .
%10‘35— Rldge
5 C e
T 15 2 25 3 35 4

4.5
pE=*e (p) [GeV/c]

i i Ridge in high multiplicity p+p at LHC!
o Jet modified medium?

Ridge p-spectra and particle ratios are ‘bulk-like’
Ridge diminishes(?) with p,is

How is 1t related to jets?

NNVESS 2077 45



o Low p+ ridge

M Daugherity,

dge evolution anos
55-65% 46-55% _ -

peak amplitude , . peak n width
o7 STAR Preliminar STAR Prelimipar
06200 GeV
62 GeV

0.5 29

o Low pT “ridge” — part of “minyjet

o3 peak evolution
W |4 o Sharp transition in both amplitude
a 2 4 55 .
and width at p ~ 2.5
Transverse particle density 3—%/6‘ p
M

NNVESS 2077 26



—&— AuAu, Same-side

200 GeV Au+Au and d+Au

—®— dAu, Same-side

—t&— AuAu, Away-side

1

Zi0 W £ | g
} sa éide awaygj& il-

2 1 ¢ > 107
0 ﬂ% °

2,

No evidence of medium modifications

NNVESS 2077

—
—
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=

1 | 1
-1 0
An

Surface effects in di-jets

STAR PRC (2011)

—6— dAu, Away-side

-~ - Inclusive Hadron Spactrum

iy,
BT

c)

associated particle n

2 p; speciyd 5 6
T

Di-jets observed - all tangential?
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8 < E;™M9'< 15 GeV/c
4 < p;M92 <10 GeV/c

O Mlsbalanced trlggers 15 < by < 10GoVie

R 4
| 2 d+AU A/SNN — 2OOG€V L D
(gg ; ,gg 1 B e INALY .
D 3

-

1
ﬂ 0.5

2()07 Au—I—Au VJESNN = ZOOGeV
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o PID for Trigger hadrons

Inclusive, raw

(< STAR Preliminary "

d’N
N,dA¢ dAn

0.25
L : M STAR Preliminary
L ; \
. . - rors are statistical only
® 3 T /
st K /
01— LN
- / ~
0.05
0 L j A.//. v
8 -6 -4 - 4 6

AutAu

NNVESS 2077

T

. pion-depleted sample

o
z
B3

2

T A
“TIn > C, 95%

c “1| pure pion sample
]

-3

0-10% central, Trigger is 4 < Prrigeer < 0 GeV/e
highest py track Peassoc. > 1.5 GeVie
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® PID-dependent correlations

T trigger

iet-li <SR premiary .
o Large jet-like cone, small -\ wi™ g
ridge from pion triggers JE

o Smaller cone, large ridge
from P+K triggers

4 < Pririgger < 0 GeV/c

+
AutAu Ptassoc. > 1.5 GeV/c
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|An|<1 0
0.4 ............. ﬂ ______________ ....................... STAR._P_reI.lmlnar_y ......

§ Errors are statlstlcal DI"I|y

=

A0z

aly
Consistent with previous results — but
that is a function of projection range!

Does not reveal entire structure

4 < Pririgger < 0 GeV/c

+
AutAu Ptassoc. > 1.5 GeV/c

NNVESS 2077

Trigger:

n:l:

(P+K?)

Charged h - Pl

Projections — Au+Au

o |A(|>|<O 73
0.4 _ ____________________ ____________ STAR.P_reI_tmmar_y_.é._.

'.'-.- Errnrs are stahsimal onlyg

NESVINIE . |
i _ |

An reveals rich trigger PID dependent
structure:

Higher jet-like amplitude for pions

Ridge predominantly contributed by non-
pion-triggered events
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Raw PID Correlations

o Large An : Ridge difference evident in raw correlations.

o Not reconcilable with symmetric backgrounds.

4

39

5 3.8
o

3.7

AutAu 36

0.7<|An|<1.5

0.3

a.u.

0.2

0.1

d+Au MB

NNVESS 2077

STAR

rors aré statistical only

Preliminary

- * e
. e st - _*.._._.,_—!—_*_.__ _*...__*_._;%
it A b

rors aré statistical only

Preliminary

Trigger:

n:l:

(P+K?)

4< pT,trigger< 6 GeV/c
pt,assoc.> 1.5 GeV/e

Before background
subtraction

o Full An range: Difference in away-

side structures.

4

3.6

3.9 I ................. ;

38l R

3.7_ ....... ....... l

_ STAR Preliminary

Errors aré statistical only
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