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Number of participants: Mﬂ‘a

rt
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Observations

1) Hyperon yields per
participant are strongly
enhanced in central
collisions.

2) Hyperon yields per
participant in Cu+Cu (Medium
sized) system is higher than
that of Au+Au (Large sized)
system at the same energy.

J. Phys. G: Nucl. Part. Phys. 35 (2008) 104074



PHYSICS MOTIVATION

 What is the effect of the system size on the
physics of collisions?

* |s dN¢n/dn a good parameter to estimate
collision centrality? Are there any alternative
methods to estimate collision centrality?
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STRANGE HADRON TRANSPORT
IN HEAVY ION COLLISON

Model is developed using Momentum Integrated Boltzmann equation.

We solve rate equations for all strange degrees of freedoms simultaneously along with
temperature and baryon chemical potential.

ASSUMPTIONS

We assume that hadronic system is formed after QGP at Tc.
Non-strange hadrons dominated by pions, are in thermal equilibrium.
Strange hadrons are slightly away from thermal equilibrium due to their different interaction

strength.
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CALCULATION FOR RATE EQUATIONS

General form of Boltzmann equation is, f.[f] = C|[f]
Where, L = Liouville’s operator; [f] = Phase Space density;  C = Collision term
In relativistic regime, p" 0, [fa] = C[f]

Assuming the system to be isotropic and homogenous this equation simplifies to

OLf,]
E —=C
= =Clf,] y )
. Oa 3 UJa Ua € jfi"
Integrating over momenta, we have 2n)3 /r Par ~ (2n)? C| fa)
: e ; . drng Ga d3p
Since, ng(t) = (;;T)a /ddfﬂ’fa(Ert) we can write, dt (Qﬂ.}:{/ Clfa]

For a process, a + b <-->c + d, we will have two distinct cross sections for forward
and backward reactions. Using classical particle assumption,
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CALCULATION FOR RATE EQUATIONS (ctd.)

/dﬂa(ff[faj == /L’ﬂlq dIy dIlc dT14 (27)*6* (pa + pb — Pc — Pd) Fabed
g d:ip
(2m)3 E
Finally, assuming that we are only slightly away from thermal equilibrium we can
Approximate non thermal cross section equal to thermal. Doing this we have,

Where, Fabed = IMsiverafafo — IMziasarfefda and Il =

dn N
7 :’ = —NgNp (Tab Vab)Th + Mg (Tcd Ved) Th where, vap and veg are moller velocities
For expanding system, rate equation becomes
dn, For detailed
7 + Fc,],;p Ng = —NaNb {Tab Vab)Th + Neld {Ted Ved) Th calculation
a : _ please refer to
Rate of A . Forward reaction Backward Reaction ~ Phys. Rev. D
Dilution =~ " T TFTTRE e e
change of . ~N 101, 094004
number Net Production term
density

Note, since we are only interested in numbers, we can use 1+1 Bjorken expansion.
In this case, the expansion term [ex, Simplifies to t*

10th Feb 2023 Apar Agarwal



RATE EQUATIONS OR MOMENTUM INTEGRATED
BOLTZMANN EQUATIONS FOR KAONS
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The first term in the LHS rate of change of humber density, second term is the dilution term due to
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expansion. Terms in the RHS are the production/annihilation terms.
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RATE EQUATIONS OR MOMENTUM INTEGRATED
BOLTZMANN EQUATIONS FOR HYPERONS
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The first term in the LHS rate of change of humber density, second term is the dilution term due to
expansion. Terms in the RHS are the production/annihilation terms.
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RATE EQUATIONS OR MOMENTUM INTEGRATED
BOLTZMANN EQUATIONS FOR HYPERONS (Ctd.)
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expansion. Terms in the RHS are the production/annihilation terms.
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TEMPERATURE EVOLUTION

By solving energy momentum conservation equation assuming
Bjorken expansion,

0,T" =0
we obtain the temperature evolution equation,

4
% T0+9)7| = 0 or T97 = const = k, and a =

4
(14c5)

Where, T is temperature of system
Tis elapsed time, and
Cs is the velocity of sound which is keptat1/5
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CALCULATION OF PRODUCTION TERM: A MICROSCOPIC
APPROACH

This approach takes care of interaction of most probable hadronic channels

The RHS of the rate equation contains the rate of production of species of interest at any time.
The rate is give by,

T4 oo
(00) = Can(1) [ 7 dzlz? = (ma/T -+ my ) T)7)

x [22 T (}nﬂ‘/T _ }’}’I;)/T)z}(TKl (Z)‘

Sigma is the cross section and v is the relative velocity (Moller) between two incoming channels.
The above expression is for channel ab-> cd

where C,,(T) is given by

1 K- i1s the modified bessel

Cup(T) = m2 m3 Kz(ma/T) K>(m,/T) function of the second kind.

zo = max(m, + my,m.+my)/T 12
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AVERAGED CROSS SECTION TIMES VELOCITY ESTIMATION (ctd.)
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Differences in
the initial conditions
like higher
temperature
and enhanced
strangeness
IS supposed to
explain the increase
in yields for Cu+Cu
vis-a-vis Au+Au
system.

The exact nature

of difference is
still under study.
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SUMMARY AND OUTLOOK

» Strange yields from Cu-Cu system are higher
than Au-Au system even for the same centrality.
This change is explained by change in initial
conditions from our model.

* |n future we wish to study this difference in detall
and ascertain If glauber model is effective tool for
measurement of particle centrality Iin itself.
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