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The evolution of matter

The matter evolved on a
cosmological scale during the

early stages of the universe. Observables
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Figure 1: Accelerator collision of heavy ions. Hadroniza-

tion and detection.




Evolution of participant matter

The participant matter is hy-
pothesized to be described by
hydrodynamics.

The collision participants form
the initial conditions, which
propagate as a consequence of
pressure gradients, thus pro-
ducing momentum anisotropy,
observed in the detectors as
e.g. "“flow".

Observables are in medio mod-
ulated.

Figure 2: Participant matter propagation




Research Objectives

. to simulate the unidentified particle distributions, including elliptic and triangular flow
under the hypothesis of the first order simulation of the elliptic and triangular planes, in

order to provide an more complete view of the fireball geometry -thus, the hadronization
modes of the heavy ion collision!
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. to simulate the unidentified particle distributions, including elliptic and triangular flow
under the hypothesis of the first order simulation of the elliptic and triangular planes, in
order to provide an more complete view of the fireball geometry -thus, the hadronization

modes of the heavy ion collision!

. to investigate finer aspect of the distributions. Coherence, or hadronization physics are

to be investigated in the present model.
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Generating the particle spectra

The generated spectra agrees

with experimental data.

...provides a base for the inves-
tigation of RHIC's.
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Figure 3: Particle spectra. Simulations are compared with
experimental data. Simulations made for cen-
tralities: /o9 = 0 — 5%, 10 — 20%, 20 — 30%,
30 — 40%, 40 — 50% [3].




Simulating the elliptic flow

The azimuthal anisotropy is investi-

gated through the ellipticity depen- 03— —————
| —v2, HYDJET++

dent e|||pt|c flow. o v2. ATLAS ] 40-50% 20409 ]
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Figure 4: Elliptic Flow. The elliptic flow is simulated

for the centralities: o /09 = 0—5%, 10—20%,
20 — 30%, 30 — 40%, 40 — 50% [1].




Projecting the triangular flow

The triangular flow is also simu-
lated in the HYDJET+-+ model.

The fluctuation dependent triangu-
lar flow is extracted from the distri-
bution, thus displaying a nice first
order simulation of the initial geom-

etry.

015 —v3, HYDJET++ B
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Figure 5: Triangular flow is simulated for the central-
ities: o/og = 0 — 5%, 10 — 20%, 20 — 30%,
30 — 40%, 40 — 50% [4].




Recaption

. modern high energy experiments reproduces the hot and dense conditions which corre-

spond to the cosmological early stages.

. a detailed partially parameterized model, HYDJET++-, implements in medio modulations,

which are defining for heavy ion observables.
. the simulation of fundamental angular modes is a primary goal.
- fundamental physics is possible to investigate through the detailed model.

. the generated spectra is reproduced in low and high transverse momentum in addition to

centrality.




Recaption

. modern high energy experiments reproduces the hot and dense conditions which corre-

spond to the cosmological early stages.

. a detailed partially parameterized model, HYDJET++-, implements in medio modulations,

which are defining for heavy ion observables.
. the simulation of fundamental angular modes is a primary goal.
- fundamental physics is possible to investigate through the detailed model.

. the generated spectra is reproduced in low and high transverse momentum in addition to

centrality.

. the elliptic and triangular flow are also reproduced for the same regimes.




Transverse momentum dependence of the ratio v3/v3

The scaled ratio of

the fluctuation de-
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Figure 6: Ratio v3/vs is simulated for the centralities: o/og =
0 — 5%, 10 — 20%, 20 — 30%, 30 — 40%, 40 — 50%.




Integration of the ratio v3/v3

The v /v3 ratio is inte-

grated [ T e
i « HYDJET++,1<p <2GeVic

A hydro dynamical pro- 6 n HYDJET++, 2 <p <3 GeVic
jection is included. oo F Open symbols -Hydro ]
= 4 -

The hydro ratio is seen =0 .
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Figure 7: Ratio v3/v3 is simulated for the centralities: o/o¢ =
0 — 5%, 10 — 20%, 20 — 30%, 30 — 40%, 40 — 50%.




Deviation from hydrodynamics for the ratio v3/v;

The ratio is dependent

on transverse momen-
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Figure 8: Relative deviation from hydro dynamical projection for
v3 /vs is simulated for the centralities: o /o9 = 0 — 5%,
10 — 20%, 20 — 30%, 30 — 40%, 40 — 50%.




The ratio width dependence of v3/v;

The ratio is displaying

coherence dependence. o e e o ST -
i i} ~5=050 §

The elliptic flow is dis- 4k *10-20% ~6 = 0.325 A
playing sensitivity to : *30-40% .. G=0,32;5' kS
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Figure 9: Ratio v3 /v is simulated for the centralities: o/o¢ =
0—5%, 10 — 20%, 20 — 30%, 30 — 40%, 40 — 50%, and

three different fragmentation widths.
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On Results

The transverse momentum spectra is in agreement with experimental spectra.

Elliptic and triangular flow in addition to particle spectra, forms a base for further investiga-

tions. The characteristics of the flow projections agree with experimental data.

The fundamental angular modes are thus considered

reproduced and correspond to hadronization. Coher- AR
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The sensitivity to fragmentation width is here seen as

centrality dependent.
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In Conclusion
The elliptic and triangular flows are reproduced and form together with the transverse mo-
mentum spectra the foundation of flow analysis.

Coherence observables provides information on fundamental physics.

Triangular flow is here displaying less relative sensitivity to coherence levels.
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Summary
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Figure 10: Elliptic and triangular flow.
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Figure 11: Coherence dependence.




The thermal projection of the particle spectra

The hydro dynamical spectra are

projected. e F . ]
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Figure 12: Particle spectra with hydro dynamical pro-

jection included.




In Medio Modulation

The in medio radiative

modulation of the parton

- . v S
energy is treated in the > >—
BDMS framework. |

q k

Born amplitudes of the

different radiation modes

are calculated as

L 2 9 a2l i 2 _id—O'
f_N—Czi:/d QVIQITE, V(@)=—--5

Emission factors T, F; are diagram specific.




Collisional energy loss

The energy loss due to

in-media collisions in the

high momentum transfer ﬁﬁ%
limit is O
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