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m Fluctuations of conserved quantities are thought to be a signal for
phase transition and possible critical end point

m Recently it has been suggested that higher order cumulants would
be more sensitive to the fluctuations associated with the phase
transition

m Various other non-critical effects like global conservation laws in a
subsystem, initial size fluctuations, experimental acceptance cuts
etc, may contribute to the measured cumulants
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m For an ideal thermodynamic system, the number of particles is
infinite and the statistical fluctuations are small and negligible

m Experiments deal with finite number of particles and therefore
statistical fluctuations are not negligible

m Our aim is to Study the statistical fluctuation due to finite number
of particles
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The single-nucleon state is represented by a Gaussian wave packet:
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The N-nucleon wave function:
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m We take 512 particles in the simulation box
m Choose their positions and velocities randomly

m Evolve according to

H=T= sz’

> O
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Thermalize the system to have a temperature
Divide the box in 10 equal bins

Calculate number of particles for each bin

Do this for millions of times

Calculate cumulants

For speeding up the simulation to practical wall-times we have ported the
QMD code to a GPU version
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Message: Random number generator should be chosen very carefully
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pi and p; are single-nucleon densities and p;; gives the overlap between nucleons
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Parameter set
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Cp (MeV) 207
po (MeV/c) 120
qo (fm) 1.644
a (MeV) ~92.86
B (MeV) 169.28
T 1.33333
G (MeV) 25.0
c® (Mev) —258.54
c? (Mev) 375.6
pa (Fm™h) 2.35
M2 (fm_l) 0.4
L (fm?) 21

FIAS, Frankfurt

Study of Fluctuations by QMD



Ean

Rana Nandi

Study of Fluctuations by QMD

L L
02 04 06
volume fraction

08

e

04 06
volume fraction

08

L L
04 06 08
volume fraction




Rana Nandi

Study of Fluctuations by QMD

nsamp=1.05x10% —+—
nsamp=2.10x102
nsamp=4.65x10° -

nsamp=1.05x10° —+—
nsamp=2.1010°
nsamp=4.65x10° -

05 )\ 1
T=20 MeV 8 0 Tk
ny/ng=2/3 K-
\
05 - % 1
. . . . . . . .
02 04 06 0.8 02 04 06 08 1
volume fraction volume fraction
1
05 -
B *
5 0 &
05|
4 . . . .
0 0.2 0.4 06 0.8

volume fraction




Ean

Rana Nandi

Study of Fluctuations by QMD

L L
02 04 06
volume fraction

volume fraction

) TZs MoV —+— )
0 MeV
05
8 o W
ny/ng=2/3
05
. 4 . . . .
08 ) 02 04 06 08
volume fraction
) Tos MoV —+— )
0 MoV
02 04 06 08




m Need more statistics

m Need to explore the phase diagram with the interaction used here

Work in progress .......
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