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Color Glass Condensate

* BFKL and DGLAP divergence for gluon distributions
at low-x suggests the presence of non-linear effects
(parton recombination) to obey unitarity =>

SATURATION : .
Ti QM) Q. (1) /A
* Color Glass Condensate is an i i
effective field-theory for the . A
low-x component of the i) | G@&b Rhtfon s
hadronic wavefunction S
* SATURATION effects are |
associated with a new phase
of the color field i B o
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Color Glass Condensate

* Simple kinematic distinction between
components: small-x partons are described as
classical gluon fields induced by a random
source which are the large-x (valence) partons

higher energy

———-
p‘(x.) valence partons . . | . ..
Gaussian random source . . P ‘ o’
# . Xy
classical gluon field .. .movmg . 0 0 integrate | '
Al (x) ... ... ..
| 0 0 :
thin sheet 0 0
K. Itakura T= ln(l/x)
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Looking forward with mid-n
correlations
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STAR Run—38 d+Au Configuration

Enable determination of Xg in
2—>2 picture

Or, are there monojets from
CGC?

High rapidity regions is where
gluons start to overlap
(saturation)
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Looking

In d+Au, FPD/FMS faced d
beam to see neutral pions
produced by large-x partons 5“

with low-x nuclear gluons :
Exploratory run-3
measurements: B

West-South FPD module only

Run-8 measurements: first FMSEJ:;
run (50x bigger acceptance)

25 -

— k
I'run-8_1O I‘run-3 )

forward

98X 3.8—cm cells, 0X5.8—cm cells

7=3.0

7n=3.5
n=4.0

.....................................

Phys. Rev. Lett. 97 (2006) 152302

p+p —>n’+X at vs=200 GeV
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FPD results

published run-3 results

+ +

~ p+p—>7n+h™ +X d+Au—>°+h T +X
L $=0.100+0.014 S=0.020+0.013

e Di-jet studies with
azimuthal correlations (FPD
early results)
 Disappearance or
broadening of jet-like
correlation as expected in
saturation models

* Mono-jet picture arising?

25<E,<30 Gg¥ 25<E,<30 GeV
2.5 5

=0.154+0.024 S=0.093+0.040

Coincidench Probability (radian

Phys. Rev. Lett. 97

0
(2006) 152302 D — Duop
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FMS — FPD comparison

* Emulate FPD from run-8 FMS:

0=0.949+0.121 0=0.96520.198
* FMS photons: x > Ocm; p+p—>7r°+h:|:+>( d+Au %ﬂ°+hi+x

|Ngpcl <0.75;3.8<n,,,<4.1;

« 0.5GeV < p(TPF)

e lo,| =1E -E|/(E,+E)<0.7;
«30<E_ .<55GeV

FMS
« leading (in p,) particles considered

Uncorrected Coincidence
Probability (radian1)

0

25 5 0 25 5

* Reproduce gaussian width and
many similarities
* Normalization requires more
systematic studies:
* pile-up correction
* vertex efficiency Phys. Rev. Lett. 97
* run-3/run-8 trigger

o
N

Coincidence Probability
(radian1)
=)
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Ermes Braidot, QM09

[ $=0.15440.024 $=0.093+0.040

-

0

0 2.5 S

@O — Prer
(2006) 152302 0=1.161+0.132 0=1.073+0.335

2.5 S

8




FMS results: t®+h* correlations

* Correlate forward nt® with a mid-rapidity charged track (TPC)

pQCD inspired “GSV cuts” (Guzey, Strikman p+p-> mO+h*+X

and Vogelsang, hep-ph/0407201): 0.1
¢ [Ngpcl <0.9;2.8<Nys<3.8;
e 2.5GeV < p,FMS)

e 1.5GeV < p,{TP0 < p_(FMS)

A\
78'(AR PRELIMINARY
A

0075 | =(.7840 + 0.086

Uncorrected Coincidence Probability (radian-1)
L ]

e |ag,,[<0.7; 0.05

+ 0.07 <M,,<0.30 GeV ; AN

* only leading particle considered ; 0.025 p ¢

e corrected for pile-up ; R -

* (as proposed in hep-ex/0502040) 0 (l)— - .
¢n'¢ch
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FMS results: ®+ht correlations
comparison p+p & d+Au

e Same conditions (“GSV cut”) were applied in d+Au

p+p-> nO+hi+X d+Au-> no+h*+X
0.1 - 0.1 .
J\_ J\_
; 7/5\@3 PRELIMINARY ; 7/5\(An PRELIMINARY
[ o [ o
T 0075 c=0.784+0.086 T < 0075 c=0.845 £ 0.100
"
- = \ o it Py
£z 005 £z 005 4
Q = P Q = .
g -g 'S g _r% & * °
g -(3 ‘ .. g -g St . *
= % 0.025 vl = % 0,025
L ]
A s -
L ]
0 ; _ ; . . 0 ; _ ; .
0 25 < 0 25 <
¢n B ¢ch ¢n B ¢ch

e Back to back peaks are evident
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e Correlate forward n® with a mid-

FMS results: i%+m° correlations

rapidity t® (bEMC)

¢ |nEMC

ola

| <0.9;

2.8 <Ngyc<3.8;
2.5GeV < p,(FMS);

1.5GeV < pT(EMC) <pT(FMS) :
FMS/EMC|<O‘7 ’

0.07 <M, M5)< 0.30 GeV
0.07 <M, (FM% < 0.20 GeV

Only EMC towers used (no SMD)
only leading particles considered
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Uncorrected Coincidence Probability (radian-1)
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p+p-> MO+m0+X

c =0.743£0.019

o * * e o o

25 5

p+p-> O+h*+X
c =0.784+ 0.086

25 5

FMS results:

n%+h* & nP+mn®comparison

iS!AR PRELIMINARY
0.04

d+Au-> 1o+0+X
0.03

c = 0.835 £ 0.039

0.02
Lo o
0.01
0o =
0

25 5
0.1

d+Au-> m0+h*+X
0075 | G = 0,815 +0.100

0.05

0.025

0 25 5

-~

“GSV cut”

(2.5GeV < pT(F'V'S)" 1.5GeV < pT(E'V'C) <pT(FIVIS))

Ogau - Opp = 0.09 £ 0.04

Correlation in mt%+mn® shows
broadening in signal width

from p+p to d+Au

Correlation in m%+h* shows
signal width consistent with

mO+m°
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Uncorrected Coincidence Probability (radian-1)
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Uncorrected Coincidence Probability (radian-1)

FMS results:
n%+h* & nP+mn®comparison
|OW€F-pTCUt ﬁm PRELIMINARY “GSV cut”

0.06 0.06

p+p'> n0+n0+x d+AU->‘ ]:[O'l'T[O"'X (Z.SGeV < pT(FMS); 1.SGeV < pT(EMC) <pT(F|\/|S))
0.04 0.04 ) .
c =0.89510.012 ;5 = 1.088 = 0.030
0.02 0.02 - - +
| | Ggay - Opp = 0.09 + 0.04
0(‘)_.-.’.25 ‘;.. ooL 25 5
- p+p-> n9+h*+X " d+Au-> TO+ht4X lower- p,cut
0.1 = 0.1 .
0.05 4 6 X 0.05 - = o GdAu ) Gpp = 0.19 i 0.03
0 , , , ! , 0 , | , !
0 25 5 0 25 5
¢n ) ¢ch

e p;dependent azimuthal signal broadening
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Gold-side multiplicity dependence

ht/n® (TPC/EMC)

p/d S

FSIAR

n° (FMS)

Solenoid Magnet E{
Elect?(‘;r;r 3:; netic DD j ] E ] j ] DD x
T —
Time
Forward n° I Péﬁ?%ﬁi? 3 e -
— Detector J (TRC) : — — .
= n | = * Selection: charge
ﬁl:: L sk it —Beam _.:.H. b
= %ﬁﬂ“ E = sum from east (Au
] I | sl [ side: -5.0 < ngg. < -3.4)
iy || Lt I
Detector J !!U Fdcap EMC BBC phototubes
F” S JU“U'I (18 counts ~ 1IMIP)

STAR Run—38 d+Au Configuration
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Gold-side multiplicity dependence

Modification in background level in d+Au ni®+1t° correlations

low-p_cut (2.0GeV < pT(F'V'S); 1.0GeV < pT(E'V'C) <pT(F'V'5))
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Conclusions

STAR Run-8 and FMS, a big success allowing p
scan;

FMS reproduces Run-3 FPD gaussian widths;

Comparison of AD, 4 cvis)snoeme) FOr PP and dAu
indicates azimuthal broadening in dAu;

Data are qualitatively consistent with a p;

dependent picture of gluon saturation of the
gold nucleus.
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Outlook

e Extract AD for two forward m°©

mo+m0

 Scanning the p;range (from GSV to run-3)

e Scanning An: x dependence of nuclear parton
density

e Clustering: towards m%+jet or jet+jet

e Absolute normalization and systematics studies

Ermes Braidot, QM09 18
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Back-up slides

Ermes Braidot, QM09

20




Gold-side multiplicity dependence

* Modification in background level in d+Au nti%+h*
(FMS-TPC) correlations
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Off-peak analysis

STAR PRELIMINARY
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p'l’.w (GG‘V/C)

FMS run8

p+p = 7+X, Vs = 200 GeV, set=84 Reconstructed Invariant Mass |
I 10° Full Minbias Simulation
104 E > 25 GeV
10% Charged Hadrons > 25 GeV
PiOs, Etas > 25 GeV
, 10%]
¢
0% 107
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1
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Luminosity dependence I:

check for n®-h* correlations background (“GSV cuts”)
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Luminosity dependence Il:

check for n®+h* correlations signal (“CSV cuts”)
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Luminosity dependence IlI:

check for m%+h* correlations width (“CSV cuts”)

iS !AR PRELIMINARY
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Luminosity dependence |V:

check for n®+m® correlations background (“CSV cuts”)

STAR PRELIMINARY

B =0.00113 £ 6E-05
et T
0 25 5

D, =Dy pe

B =0.0113 = 0.0002
L
0 25 5

D, =Dy pe

0.02

0.015

0.01

0.005

0.04

0.03

0.02

0.01

0.02
0.015
B =0.00119 £ SE-05 4,
e 0.005
é -
I_._ - * ‘ > - 0 e
0 25 5 0
(])‘.(I)ch
0.04
B=0.0119+0.0002
. 0.02
o e
.
oo g e .
0.01 [*
L 1 L
0 25 5 °
D, - D pe

Ermes Braidot,

0.01

0.0075 |

B = 0.00125 + 6E-05 .4

) 0.0025
. . |
PR * B S
» ! 0
25 5
(1)( 'd)LPC
0.15
B =0.0114 = 0.0004
0.1
.
e
..
P Y
» .
e ¢ e, ., 005
- 0
25 5
(px .‘I)LPC

QM09

200 400
200 400
DDLU

27




Uncorrected Coincidence Probability (radian-1)

§
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FMS results:

no+h* & mo%+m® with/without pile-up correction (“CSV cuts”)

NO pile-up correction iSTAR PRELIMINARY

pile-up corrected

25 5
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Uncorrected Coincidence Probability (radian)
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FMS results:

same as previous slide with lower p; cuts:
1.0GeV < pT(E'V'C/TPC) < pT(FMS) :2.0GeV < pT(FMS)

NO pile-up correction
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