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What causes the Ridge?

There are two possibllities flow or flux tubes




Glauber Monte Carlo
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FIG. 3: Distribution of nucleons on the transverse plane for a
V/3nn = 200 GeV Au+Au collision event with £3=0.53 from
Glauber Monte Carlo. The nucleons in the two nuclei are
shown in gray and black. Wounded nucleons (participants)
are indicated as solid circles, while spectators are dotted
circles.



Flow from Harmonic Deformations

ITII. FLOW FROM HARMONIC
DEFORMATIONS
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FIG. 1: (Color online) Contour plots of the energy density
(4) for n = 3 and €3 = 0.2.
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Plane section of mbe geometrv perpendicular to the beam ateta =0
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What about the Ridge?

Let us consider 0-5% centrality.

Let us use the Glasma flux tube Model.
Let us consider a trigger 3-4 GeV/c Pt.
We need to add jets to the model.

We will use HIJING jets.

80% of the jets are quenched away.
Second particle Pt > 2.0 GeV/c.
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PHOBOS has measured the ridge in Au Au

for central collisions at \ NN =200 GeV
for trigger P, > 2.5 GeV/c

Phys. Rev. Lett. 104 (2009) 044901.
Trigger particle 1 0.0 to 1.5
Soft particles Inl < 3.0

Glasma Flux Tube model

for trigger P, > 2.5 GeV/c
Trgger particle ) -0.75 to 0.75

All Soft particles are used






Triggered particles
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What about the Mach Cone?

Mach Cone from trigger particle
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These everits add to v,
These are substracted away

These events add to Mach Cone



Three Particle correlation

1. First particle P, > 1.1 GeV/c.
2. Second particle P, < 1.1 GeV/c.
3. Third particle P, < 1.1 GeV/c.

We will consider the ¢ angles between
l.and 2. and 1.and3.

A D VS AQ 3



3 particle flux tube

£, 010 5% Centrality




flux tube cumulant
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Let us divide up the central Au Au

INto 7 transverse momentum bins

* P7 1.1 GeV/c<Pt< 4.0 GeV/c
* P6 0.8 GeV/c<Pt< 1.1 GeV/c
* P5 0.65 GeV/c<Pt< 0.8 GeV/c
* P4 0.5 GeV/c<Pt< 0.65 GeV/c
*P3 04 GeV/c<Pt< 0.5 GeV/c
* P2 0.3 GeV/c<Pt< 04 GeV/c
* Pl 0.2 GeV/c<Pt< 0.3 GeV/c



40% of charged particle come from

surface flux tubes

Table 2. Parameters of surtace flux tube model

charged particle
Variable Amount Fluctuations
flux tubes 12 0
Particles 49 10

Soft 873 30




In the rest frame of the tube 1/2
of the particles are emitted away

from the fireball surface

average of 49 particles 24.5 go outward



Average particle per tube per Pt

becomes 20% of charged particles

P7 4.2 particles 100% survive
P6 3.8 particles 76% survive
P5 3.2 particles 65% survive
P4 4.2 particles 54% survive
P3 3.2 particles 43% survive
P2 3.3 particles 35% survive

P1 2.6 particles 25% survive
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Surface vs Bulk

20% to 30%
Surface flux tubes 5 in number

Bulk flux tubes 9 in number

# of particles 4.0 > Pt > 0.8 GeV/c equals 131
# of particles 4.0 > Pt > 0.2 GeV/c equals 598



All Pairs

30% Centrality




Unlike Pairs
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Three Particle Correlation

<COS(¢1(T] 1) + (I)Q(nz) '2(l)3)>
An = n, -7,
If ¢, = reaction plane and
¢, & ¢, are measured 1n
the rotated trame then ¢, =0

<COS(¢1(11 1) + ¢2(n2))> —
<Cos(,cos(,> - <sinQ,sinP,>
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Another Three Particle
Correlation

<COS(3¢1(T] 1) B (l)z(nz) '2(|)3)>
AM = n, -N,
If ¢, = reaction plane and
¢, & ¢, are measured 1n

the rotated frame then ¢, =0
<COS(3(|)1(T] 1) Bl ¢2(ﬂ2))>
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Flux Tubes are 3D

1. They occur at different X, Y and 1.

2. Momentum Conservation between Tubes.
3. Thus a -cos¢® between Tubes.

4. This an 1nitial condition of the system.

5. Large An is between different tubes.




Glauber 1s 2D which spreads in .

1. Imtial ¢ effect spreads in 1.
2. Momentum Conservation is shared by all.

3. Large An correlation 1s from same
Glauber effect spread in .
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Conclusions

Three particle correlations using the third particle
as a measure of the reaction plane maybe
able to determine the nature of the quark

gluon plasma evolution.

The existence of Glasma Flux Tubes and how
they form and interact with the flowing plasma
maybe imprinted on these correlations.
These correlations should differ from initial
Glauber with a 3D hydo evolution.
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