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PioBCs Overview Ui

Initial state Hydrodynamic evolution Hadronization

Jet-medium Hadronization
interactions via clusters

Elliptic flow

Studies of long-range correlations at PHOBOS
probe different stages of the system evolution!



RtcBYS  Correlation measurements at Illil-
PHOBOS

Inclusive Correlations Triggered Correlations
» Pairs with all particles detected e “Trigger” particles detected
in a single layer of silicon in the Spectrometer (0<n<1.5)
(-3<n<3) . : :
oT >7 (N=3)—35 MeV/c (n=0) Assoglated partlcles.(.jetected
e ———— in a single layer of silicon
Spectrometer track (-3<n<3)

Octagon hit pr>7 (n=3)—35 MeV/c (n=0)
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RcBYS  Inclusive two-particle correlations Illll
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Phys. Rev. C75(2007)054913

Phys. Rev. C81(2010)024904

R(A”,A(p) =< (N - 1) >evt
B, (An.Ag)

Similar structure in p+p, Cu+Cu and Au+Au collisions,
in A+A collisions a clear trace of elliptic flow is visible
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RtcBS  Clusters and two-particle rapidity |||i|-
correlations

-. .:> @D clusters
1
%o

Independent cluster emissions:

7 e.g. string fragmentations

R(An,A9)
R(An,A¢)

Phys. Rev. C75(2007)054913
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RoBCS Quantify cluster properties Illil-

Cluster model:

T(An) (An)°
R(AN) = (K .. —1 -1 I'(An) o« exp| —
(An) = (K, )B(An) ] (An) Xp( 15>
Effectivg Cluster Width
Cluster Size

- PHOBOS 1
4 p+p 200GeV i

R(An)

In A+A, the
contribution from
elliptic flow is
averaged out

Phys. Rev. C75(2007)054913



PoBCs Clusters in Hl collisions |||||

o Cluster size is large:
(up to 6 charged particles
— much more than predicted
from known resonances)

e Cluster width exceeds that
for isotropic decay at rest (~0.9) - Cu+Cu

| | 1 ] | | | | | | | I | |

L N | L ) ) L L L L L | )

Phys. Rev. C81(2010)024904

® PHOBOS Au+Au 200 GeV ]

® PHOBOS Cu+Cu 200 GeV ]

—— AMPT Au+Au 200 GeV -
--------- AMPT Cu+Cu 200 GeV
PHOBOS p+p 200 GeV

Og~""100 200 300

Note: extrapolated to Npart
full phase space
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PoBCs Clusters in Hl collisions |||||

o Cluster size is large: ¥y I |
(up to 6 charged particles ~ ¢r ® ]
— much more than predicted I 1
from known resonances) 4 5

* Cluster width exceeds that 2 |- e @ -

for isotropic decay at rest (~0.9)

a
@ @

Phys. Rev. C81(2010)024904

e Cluster size and width very
similar at the same centrality, ¥ 1.5
defined as the same fraction o
of cross section. 1

PHOBOS Au+Au 200 GeV i
PHOBOS Cu+Cu 200 GeV —
— AMPT Au+Au 200 GeV §
--------- AMPT Cu+Cu 200 GeV
PHOBOS p+p 200 GeV
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The geometry of the interaction o5 ©
area determines the

properties of hadronization? 0
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Note: extrapolated to 1 -GIO-O

full phase space



RicBCs Acceptance effects UIT

n=-3 n=0 n=3
Clusters are partially & o é:o
lost at the edge of O
the acceptance .:7?

Same cluster model inputs (K=4)
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Large phase space coverage is important!



RoBS Initial state fluctuation Ui
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R1cB“S Short and long range correlations |||||
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toB-S Separate non-flow correlations ||||

* Flow is long range in m, correlating all particle via impact parameter b
* Non-flow is dominated by short-range correlations (small An)

Study v,(n,,1,) =<cos(2A¢) > (1,,1,)

2 fit fit _
vi(mam,) =vi(m) xvi' (n,) = 6(n.my)
PHOBOS
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RcBYS Corrected Flow Fluctuation Result III

1 1 I I 1 1 T I I 1 T I 1 I
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Better constraint on the initial state fluctuation
after taking out short-range non-flow effects



PHoB°S High p triggered correlations |I|i|-
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R1oBS  Near-side “Ridge”: extent in An |||

| Near-side, |A0| < 1.0
| —&— Au+Au 0-30% (PHOBOS)
I p+p (PYTHIA v6.325)

- [ ] v, uncertainty

B ZYAM uncertainty

'

PRL 104, 062301 (2010)
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RicB%S  Near-side “Ridge”: extentin An |l

Long-range
ridge yield

May 11, 10

Near-side correlation for |Ad|<1

| Near-side, |A0| < 1.0
| —&— Au+Au 0-30% (PHOBOS)
- ssesenn PYTHIA + 0.25

- [ ] v, uncertainty

B ZYAM uncertainty

Wei Li, MIT
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RicBS Centrality dependence Illil-

Near side:
® Short-range minus PYTHIA
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RicBS Centrality dependence |I|i|-
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R1oBCS Ridge and triangular flow |||i|-

Triangular eccentricity
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See B. Alver’s talk next



Conclusion

*¢* Strong cluster-like correlations are observed in A+A
collisions. Cluster size and width scale with the

fractional cross section

*¢* Contributions from short-range non-flow correlations
(~10%) have been determined and were found to be a
small contribution to the event-by-event elliptic flow

fluctuation measurement

*** Near-side correlations of associated particles with high
pr> 2.5 GeV/c particle extend at least 4 units in pseudo-
rapidity and diminish for a system with N, ~ 80.



R-’— @S I I I .
@B Cluster parameterization in Cu+Cu and Au+Au I I

Two-particle An correlation function

more central
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Clear centrality dependence of cluster properties!



RoBCS AMPT model Ui

Switch on and off various processes

i L B L
4 AMPT 200 GeV

F o 1
#ﬁ.--‘“-ﬂ'hﬂ—a —

-~

<3
Keff
\
\ \\
N\
\’5
3
|
i
i
N
| f

2 Cu+Cu, Standard
I Au+Au, Standard
=== === = Cu+Cu, Hadronic off
i =« Au+Au, Hadronic off
| mimimiee Cu+Cu, Both hadronic and partonic off
1 --------- Au+Au, Both hadronic and partonic off

A e [ T BT

0.2 04 06 0.8
1-o0/0,

Hadronic cascade process is responsible for the

decrease of cluster size toward central collisions.
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RoBS AMPT model

Varying the time length of hadronic cascade

L I L I
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with the duration of hadronic cascade.
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PickCS AMPT model Mir
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Large fraction of clusters in AMPT are originated from strings



RicBOs UM

K v,.n)= BGW{ v,.0,), o, =1/2n

K, (v‘zjb‘:vzjn) = BG(V;M,V:,'JO’EI + (_7;), O, = 1/+2n, O; = O /2

g(vfzjiblﬁ') = fK5 (v;bsj V:’H)j:ﬂow(VZ) dV:
g(vobﬁ) _ fK(ngSan,H)f(vz) av, \Generate g(vzobs)

using this

2

/

Do a fit using this




RicBS Centrality dependence |I|i|-

Short-range |An| <1 Long-range -4 < An < -2

Projection
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%@EGZYAM = “trigger bias” + “An correlations”lllir

Number of octagon hits distribution for different centralities

Ratio of octagon hit multiplicities (triggered /
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Events with a trigger particle have higher average multiplicity than events without
one, therefore the number of signal pairs per event is higher than the number of
background (mixed events) pairs per event by the same factor, creating a “trigger
bias”, which does not depend on An.

S(An,Ap)

R(AN,Ap) = <(n —1)(

B(An,Ap)

)

a(Am) = min Z(imiqp)'l 2VA1 2A )
» \b(An,Ag)| 1+2V (An)cos(2Ap)

ZYAM parameter is expected to have An dependence similar to the one of
inclusive angular correlation function, i.e. Gaussian.
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RIoBS Implementation of ZYAM factors UIT

ZYAM factors from 2D-fit in An and Npart
——— S 45-50%
~ PHOBOS preliminary 1
_ arXiv:0812.1172 (2008 ] 40-45%
1.03— _|
?1.02— :
L2 : 20-25%
4¢) /.
1.01- S S S
| R
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4 2 0 2 0-3%
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Constant trigger bias term has expected N__ . dependence

part

Gaussian term: width/amplitude/Npart-dependence same as inclusive correlations



