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Charge Balance Function

Sensitive to the charge formation
time and relative diffusion

A probe for charge production
mechanism
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Observable - Fluctuations

ROur observable is Vg, k,, Which measures how
correlated the event-by-event distributions are
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K /1 Fluctuations
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(K+K)/ (rt+1m)

STAR results are calculated
via Vg kp using the most
central events (0 - 5%)

STAR data show no
significant energy
dependence

There appears to be a
disagreement between
STAR and N A49 results
below 19.6 GeV

& The UrQMD model shows

little energy dependence
and over-predicts the
fluctuations



p/ 1 Fluctuations
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p/ K Fluctuations
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Scaling properties of tluctuation
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Scaling Properties of Fluctuations

10 6

L B NA49 * STAR R NAAOS G s Poisson scaling
B O NA49 UrQMDP »  STAR UrQMD e NA49 UrQMD Earticlel number scaling
------- oisson scaling = ------- N, scaling
8 = - Particle.number scaling = ‘: EIQE UrQMD —_— N: scaling : ¥ *
& + ------- Ny scaling 2 = Geometric scaling
- —— N, scaling -
6— . G tri li C
s + : e s P/x Fluctuations I
I F ! 2 E
.%‘ 4__ Ell:‘ éq] & % -2__ t;:‘“’* ......... Joa e e ke ey = A T
E \h = % = /l/* = ”
i it e % s = O Tk
2 * L =t = T
E [ =
[ - - Y\
AL ist‘(ﬁﬁ Preliminary K/m Fluctuations -8;— : e 7/8;(”' e ey
B 1 it L 1 L 1 ik ot ot | L e ST RO B T | ! ! | L M (e g |
10 10° . 5
\Spm (GeV) Ly \Sw (GeV) i
P Poisson scaling * STAR
5 :_ Particle number scaling ¥ STAR UrQMD
SLE e on b = e ® Scale STAR results by actual number
- K . : * . c
i ot * of particles used by STAR in the v,
[ * ;
o= calculations
| t
e 0 :
b%* = p/K Fluctuations
e @@ The energy dependence of p/m and
Corli Laiand b 5"':'-:-;;;:;'w’ww*"*“"’ i . 5
R 2 p/K fluctuation can’t be explained
- % o o o« . .
- 5t e by simple multiplicity scaling
= = S \,/\\ reliminary
8 : 1 1 1 1 I : 1 1 1 1 1 1 1 1 I 1

(o 20t 10 B (GV) 10° Hui Wang for STAR 8



Charge Dependent K/ Fluctuation
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STAR results are
calculated via vy,

K*/1mr is strongly negative
due to decays, possible
candidate is

K"(892) > K* + 7

K*/m" is also negative,
needs further study to
investigate the origin

UrQMD qualitatively
agrees with the data



Charge Dependent p/n Fluctuation
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STAR results are calculated
ViV,

Both same and opposite
sign fluctuations are
negative

Unstable particle decays
like A might introduce more
correlations for opposite
signs

UrQMD over-predicts the
fluctuations
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Charge Dependent p/K Fluctuations
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Observable - Balance Function

«® The balance function is a conditional probability that a
particle a in the bin p; will be accompanied by a particle b
of opposite charge in the bin p,

1
B(p, | p.)=={p(b P, 1 p)=p(b P, 1b. p)+p(a, ;b )~ p(a P, |2, )}

R It can be written as

B(A7) = %{ N (AU)I\T N..(An) N, (An)l\T N(An)}
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«® The width of balance function is calculated via weighted
average
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Balance Function




Weighted Average
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Most central (0-5%) events only

Remove lowest bin when

calculating <An> to reduce
HBT/Coulomb effects

Both data and UrQMD show a
smooth decrease with increasing
collision energy, indicating
stronger correlations at small An)

Shuffled event widths also
change with energy due to
acceptance

Balance function width is
sensitive to flow and breakup
temperature
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W Parameter
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