P A

Intermediate p, Di-hadron Correlations in 200 GeV AuAu Collisions

Mark Horner
Lawrence National Berkeley Laboratory / University of Cape Town

for the STAR Collaboration

PANIC 05
25t October 2005

Forward Time Projection Chamber

Run IV

@ 7M Central events

TPC

primary detectorused @ 6M MinBias events

rrereererr ﬂ

BeREELEY Lam




i&?ﬂDi-Hadron Correlations as a Medium Probei\ﬁﬂ
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Away-side hard-scattering
partner interacts strongly with
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Lowering assoc. p, resurrects
correlated yield

Study correlated yield to infer
medium properties

Correlated away-side yields softened
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iﬁﬁ Signal Extraction j\qﬂ

» Raw correlations include
uncorrelated background with v,

» Normalise to valley and use mean
of RP and v, {4} values

» Systematic uncertainty from RP and
v, {4} values

| Trigger: 2.5-3.0 GeV/c, Associated 300-800 MeV/c |
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Extrapolated results to get a v, {4}
for 0-5% central collisions

Detailed v, descriptions:
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P

Centrality Dependence of Raw

P

» Vary centrality for
two canonical raw

di-hadron
correlations

» Bulk (150MeV/c -
4.0 GeV/c) shape
similar for all
centrality

> Away-side
structure evolves
from plateau to
peak for 2.0-
4.0GeV/c assoc.

dN/d(Ao)

triggers
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= 230

4.0GeV/c < py *°* < 6.0GeV/c

No obvious evolution in bulk

trigger
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assoc.

0.15<p; <4.0GeV/c

0-5%

No background subtraction!

assoc.
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60-80%
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20 <p;
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ﬁ%ﬂ Centrality Dependence j\ﬂﬂ

Smooth evolution as a function of centrality

4.0GeV/c < py°" < 6.0GeV/c

> Vary centrality for
background subtracted di-

hadron correlations % 0.15 < p=°°°° < 4.0GeV/c
: S 2 0-5%

> Smooth evolution from >

plateaued away-side to jet- o

like peak .
> Near-side yield decreases ="
» Away-side yield decreases - ok

for .15 - 4 GeV/c assoc. p;

0.4

> Away-side yield increases

slightly for 2 - 4 GeV/c

assoc. p;
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ﬁ%ﬂ Centrality Dependence j\ﬂﬂ

Smooth evolution as a function of centrality

4.0GeV/c < py°" < 6.0GeV/c

> Vary centrality for
background subtracted di-

hadron correlations % 0.15 < p=°°°° < 4.0GeV/c
— 2
> Smooth evolution from >
plateaued away-side to jet- o
like peak .
> Near-side yield decreases ="
» Away-side yield decreases o oll'¥
for .15 - 4 GeV/c assoc. p;
0.4
> Away-side yield increases
slightly for 2 - 4 GeV/c
assoc. p;
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ﬁ%ﬂ Centrality Dependence

P

> Vary centrality for
background subtracted di-
hadron correlations

> Smooth evolution from
plateaued away-side to jet-
like peak

> Near-side yield decreases

» Away-side yield decreases
for .15 - 4 GeV/c assoc. p;

> Away-side yield increases
slightly for 2 - 4 GeV/c
assoc. p;
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ﬁ%ﬂ Centrality Dependence

> Vary centrality for
background subtracted di-
hadron correlations

> Smooth evolution from
plateaued away-side to jet-
like peak

> Near-side yield decreases

» Away-side yield decreases
for .15 - 4 GeV/c assoc. p;

> Away-side yield increases
slightly for 2 - 4 GeV/c
assoc. p;
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Smooth evolution as a function of centrality
4.0GeV/c < py°" < 6.0GeV/c
0.15 < p; °“ < 4.0GeV/c

20-30%

"= 4.0GeV/c
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ﬁ%ﬂ Centrality Dependence j\ﬂﬂ

Smooth evolution as a function of centrality

4.0GeV/c < py°° < 6.0GeV/c

> Vary centrality for
background subtracted di-

hadron correlations % 0.15 < p>**°° < 4.0GeV/c
: S 2 30-40%

> Smooth evolution from >

plateaued away-side to jet- S

like peak 5
> Near-side yield decreases ="
» Away-side yield decreases o ol

for .15 - 4 GeV/c assoc. p; _

0.4

> Away-side yield increases -

slightly for 2 - 4 GeV/c

assoc. p;
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ﬁ%ﬂ Centrality Dependence j\ﬂﬂ

Smooth evolution as a function of centrality

4.0GeV/c < py°° < 6.0GeV/c

> Vary centrality for
background subtracted di-

hadron correlations % 0.15 < p>**°° < 4.0GeV/c
: S 2 40-60%

> Smooth evolution from >

plateaued away-side to jet- =

like peak g
> Near-side yield decreases ="
» Away-side yield decreases - ol L

for .15 - 4 GeV/c assoc. p;

0.4

> Away-side yield increases

slightly for 2 - 4 GeV/c _

assoc. p; 0.2
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ﬁ%ﬂ Centrality Dependence j\ﬂﬂ

Smooth evolution as a function of centrality

4.0GeV/c < py °°* < 6.0GeV/c

> Vary centrality for
background subtracted di-

hadron correlations % 0.15 < p>°°° < 4.0GeV/c
: S 2 60-80%

> Smooth evolution from >

plateaued away-side to jet- =

like peak g
> Near-side yield decreases =
» Away-side yield decreases o ol

for .15 - 4 GeV/c assoc. p;

0.4

> Away-side yield increases

slightly for 2 - 4 GeV/c _

assoc. p; 0.2
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i;&m Fit of Away-side Structure i%ﬂ

3 general fit types attempted

» 3 Fit cases

1150MeV/c < pr"°* < 1350MeV/c, 4.0GeVic < py°*' < 6.0GeV/c

> cos(Ag) centred atmm 23 [
+ Gaussian ?.25# Guassians + Cosine
» Gaussian centred at £ 02| Signal Guassian +
. - ~ | wwe Background Cosine
T+ Gaussian - _?‘
15— v 1 /l.....
* 2 identical Gaussian -
symmetric about 1 0.1 +
. Dashed line is S
“signal” part - +
0— W T
» Dotted line is - + -
“background". 005— e »
0 0.5 1 1.5 2 25 3
Ad
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i;&m Fit of Away-side Structure i%ﬂ

3 general fit types attempted

» 3 Fit cases

1150MeV/c < pr"°* < 1350MeV/c, 4.0GeVic < py°*' < 6.0GeV/c

> cos(Ag) centred atmm 23 [
+ Gaussian ?-25# ——— 2 Guassians
» Gaussian centred at 2 o2r| Signal Guassian +
11+ Gaussian ~ E -------------- Background Gaussian
oi5— ® e
* 2 identical Gaussian . t
symmetric about 1 0.1 +
. Dashed line is . ®
“signal” part : + .
0— L
» Dotted line is - -+-+ iﬁﬁk Preliminary
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is@e Fit of Away-side Structure ﬁ*ﬂ*

3 general fit types attempted

» 3 Fit cases

1150MeV/c < pr-°* < 1350MeV/c, 4.0GeVic < py°*' < 6.0GeV/c

> cos(Ag) centred atmt 23 [
+ Gaussian ;.25% ~——— Symmetric Guassians
» Gaussian centred at g’ 02| . Signal Guassian +
1+ Gaussian -
_ . . 0.15— ’?‘
@ 2 identical Gaussian -
symmetric about Tt 0.1— —+-
. Dashed line is -
“signal” part - + +
0—
» Dotted line is g ++ iﬁ%ﬂt Preliminary
“background". 005 ] | |
0 0.5 1 1.5 2 2.5 3
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i;&m Fit of Away-side Structure i%ﬂ

3 general fit types attempted

» 3 Fit cases

1150MeV/c < pr-°* < 1350MeV/c, 4.0GeVic < py°*' < 6.0GeV/c

> cos(Ag) centred atmt 23 [
+ Gaussian ;.25% ~——— Symmetric Guassians
s Gaussian centred at 02| 1qnal Guassian +
1+ Gaussian n
_ . . 0.15— ’?‘
@ 2 identical Gaussian -
symmetric about 1t 0.1 +
. Dashed line is - ®
“signal” part -
0_
» Dotted line is -
“background". 005 | L | | |
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ﬁs@e Location of Signal Peak j\ﬂm

Signal location consistent but distribution broad

» Summarise by J. Casalderrey-Solana et. al. hep-ph/0411315
plotting signal peak |Angle vs. p**°*,4.0GeV/c < p\"** < 6.0GeV/c
distance from mtvs. =F —
assoc p gfl - * Gaussian + Cosine
. T E 3 :— ‘ Gaussian + Gaussian
- RESU”ZS COﬂSIStent 255 A Symmetric Gaussians
With ~1 radian - :_ ------- J.Casalderrey-Solana et. al.
distance I
» Fraction of away-side 155
yield in signal peak RN S ik
iIncreases with pt T & R § t*;#x*’i*‘*j,’*éi """
- ---"_‘_'__A____.‘.i__?:q, i
assoc. E aoa AT
0.5
- 4R Preliminar,
nucl-th/0507063 U'...|.|.|...|...|...r|.l..l|.)./.|...||..|...
Cherenkov gluons are emitted 0 02 04 06 08 1 12 14 16 18 2

at smaller angles at higher p, - no passec:
decrease in angle with p_ assoc.
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P

»  Azimuthal bulk
<p,> peaks at 1

> Not sensitive to
trigger
dependence

» Common <p.>

used to normalise
background for all
trigger classes
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< Bulk <p.> vs. A < e

Hardest trigger differs on near-side

» Azimuthal bulk Inclusive Azimuthal <p> 0-5%

—~ 0.558
<p,> peaks at 1 © | |
% - [ A 3.0(GeVic)<p ™ <4.0 (GeVic)
O 56l T ®  4.0(GeVic)<p; ™™ <B.0 (GeVrc)
AL ¥ 6.0 (GeVic)<p = < 10.0 (GeVic)
A = B ..
* Notsensitiveto 2 i V’* o= Preliminary
trigger 0.554 | ;if“*
dependence - i3 %

T
e # :?: ] LT e L
» Common <p.> TFQJ

used to normalise 0.55
baCkground for all _l ] | ] ] | ] 1 1 ] | ] 1 I | | ] ] ] 1 | ] ] 1 ] | | | I“I
trigger classes -1 0 1 2 3 4 ﬁ:I)
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< <p;> Vs. A@ < e

Response consistent for all triggers

» Azimuthal <p.>

shows smooth
variation with Ag

weighted
Bkg removed, p; 9

» 6-10 GeV/c
consistent with
flat and dipped

» Systematic bands
from varying:

Bkg removed

@ V2
» normalisation:

» vertically
> horizontally
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< <p,;> Vs. A@ < e

Response consistent for all triggers
Correlated Azimuthal <p;> 0-5%

» Azimuthal <p.>

— 14
shows smooth QO I
variation with Ap 2 42= —
O L — —
> 6-10 GeV/c ~ 1L
consistent with & [ SEwe Preliminary
flat and dipped Vv n.a":+:

.
il
;l
{
|
|
|
o

» Systematic bands
from varying:

0.4 .
Vv, A 3.0(GeVic) < pr® < 4.0 (GeVic)
> normalisation: 0.2 ®  4.0(GeVic) <p; ™ <6.0 (Gevic)
s vertically ¥ 6.0(GeVic) < pr® < 10.0 (GeVic)

IIII|IIII|IIII|IIII|IIII|IIII|III

=
- [T T [T T [T T [T T
on [ | | | |

» horizontally 2 25 3 35 2 4.5

Ad
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< <p;> VS. AQ < e

Response consistent for all triggers
Correlated Azimuthal <p;> 0-5%

» Azimuthal <p.>

— 1.4
shows smooth O T
. . . | _ e
o —
* 6-10 GeV/c PR = R
consistent with & [ I 2% Preliminary
flat and dipped V gl —A— —A——
_ _
» Systematic bands 50
from varying: -
.V 0.4 e
2 - A 3.0(GeVic)<pr® < 4.0 (GeVic)
» normalisation: 0.2— ® 4.0 (GeVic)<p;™ <6.0 (GeVic)
. vertically - ¥ 6.0(GeVic) < pr® < 10.0 (GeVic)
0
H —l_IIII|IIII|IIII|IIII|IIII|IIII|III
» horizontally 15 2 25 3 3.5 4 4.5

Ab

25™ October 2005 Mark Horner (LBL/UCT), PANIC 05, Santa Fe, New Mexico 21




ﬁsim Conclusions and Questions %?R

Observations:

> Near-side yield increases with centrality
» Fits show consistent fractional yield away from 1t

. <p.> for softer triggers is dipped on away-side

Explanations (?):

- Energy loss k_kicks

L

gluon radiation |
What to measure to deconvolute it all?

conical flow

&

Y

cherenkov gluons

Experimental insight limited by backgrounds
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