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2001 HBT - Outline

* Overview of the new results

* Emerging systematics in data
-HBT Excitation function
-Phasespace densities

*Trends in Analyses
-Combined analyses
-Rare particles

*Summary and outlook
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("1\/[:;_(}__{}_1 The HBT Excitation function

Compilation of world

BP 3D mn-HBT e :
parameters as a ol ‘e . .
function of Vs s O -
5‘ '.'l-ll.,J‘I s ¥ L]
g
I.’: .i,..i X u +
J‘ ."'i Preliminary
AR
rapid chonge @ALS € : { i
smooth evolution sPs-RHIC n g

Sergey Panitkin



2001 Pion Phasespace Densities

e non-universal growth of {f

with collision energy ~-04
«f<1 — no condensate 035
* low-p; saturation of (f) as 03

Epeary = 8 AGeV :

e same occupancy as STAR! 03}

* Rough agreement with 0.2
thermal Bose-Einstein b.18

* high-p; excess @ high E,

» Better description by i
inclusion of radial flow 0.05
[B. Tomasik, Ph.D. thesis] "
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o 4 AGEV(T=B5 u=D14)
i FAGeV (T2 u=D1H
¥ EAGeYV (T=103 w=011)
B 158 AGeV (T=D0 us=D 43)
* STAR (Te4 u=D.37)

« Substantial experimental & 0 005 0.1 0.15 0.2 0.25 0.3 0.35 04

theoretical uncertainties

Sergey Panitkin




—

Pion Freeze-out

Freeze-out density:
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QM2 Pion Phasespace Density

pion occupation of cell in (£ i 44N Gm”°
cnnrdinate@mum:entum space: fHmy)= 2E,m, dydm, R, R, R,

com@ined anadysis Pion Phase Space Dersity
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* "Universal” phasespace density observed at SPS appears to hold at RHIC as well
» Consistent with thermal distribution (T=94MeV) and strong collective flow (p =0.58)
+ Fundamental phasespace saturation may relate increases in geometry, temperature,

multipllclﬂ




2000 HBT relative to the Reaction Plane

comlinad analysis: HET + $€ow Eg9S
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2001 Extracting the underlying geometry gg9s

Lines: simultaneous fit to R(¢)
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OM20  E89S - First Ap Correlations
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AA-Correlations

* Interaction of strange baryons

* Analyzed: 900k central Pb+Pb
events @ 158 AGeV
— 0.44 Alevent

— 5700 AA-pairs with Q,,, < 0.5 GeV
* Indication for ?nti-cnrrelatinn
covsigtant wli A
— no or weakly repulsive FSI

» Existence of H%-dibaryon
questionable

Christoph Blume, Cuark Mattar 2001, Jan 15-20 2001
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K% K% - Correlations (poster by .Humanic)

eno coulomb repulsion problems

eless 2 track resolution
problems

ofew distortions from resonance
decays

(K] A=0.710.5

Sergey Panitkin
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2001 The Rout/Rside Ratio

emission duration for transparent sources: 7= 'JR{;..,I _R.EM;: /ﬁr
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2001 HBT Summary

s el IO

* Impressive HBT systematics emerged since QM99

* New data from AGS, SPS and RHIC

* Similar HBT signals at 40 and 158 AGeV at SPS

#* Smooth HBT excitation function between SPS and RHIC

#* Universal freeze-out phasespace density holds at RHIC
(and 40 AGeV SPS)

* Evolution of phasespace density at AGS

Eﬂldé-amatlc increase in apparent size and lifetime at

#* Rout/Rside puzzle at RHIC -> explosive source?
* New analysis trends:

- Combination of HBT with other observables: flow,
spectra

- Growing interest in correlation of strange particles
and non-identical correlation..

* Stay Tuned! Work is in Progress.

Sergey Panitkin




2001 Fluctuations

i o

#* Theoretical activities
-Conserved quantities fluctuations
-Study of the real world complications
-Balance functions

#SPS results
- <P:> Fluctuation - Na45, NA49
-Charge ratios fluctuations - NA49

-DCC search, Ny Nch fluctuations- WA98

- Event texture analysis - NA44
#*STAR results

Sergey Panitkin




2001 Theory I

L L _J

#* E-by-E Fluctuations in relativistic heavy ion
collisions have attracted a lot of attention

#* Strong interest in conserved quantities (charge,
baryon number, strangeness) fluctuations

(Talks by V. Koch, M. Asakava, M. Stephanov, S.
Gavin, ....)

#* Use intensive variables to avoid volume fluctuations

* Ratio fluctuations: n*/n", N*/N-, K+ /K-, baryon
number, ...

For example for charge fluctuations:

<Nch><(5R)2>~3 for HG
<Nch><(iR)2>~1 for QGP

Sergey Panitkin




2001 Theory II1. Real world effects

EE A SN

* Rescattering in the hadronic phase
(talks by Asakawa, Sephanov, Gavin,
Koch)

Rescattering in hadronic phase
reduces signal

Use large rapidity window Dy!
Study signal as a function of Dy

Acceptance corrections are essential
(Koch)

Waiting for the data....

Sergey Panitkin
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Balance Functions: A Signal of Late-Stage Hadronization

Motivation
Suppose one could identify balancing charges? (e.g. KT, K™)

Hadruniq Picture QGP Picture

+— il' _.h" —
T =k L e = d
i
' -Er‘ —
‘/jfs
!
u

e Hadrons appear at v =
0.5 fm/c.

e String dynamic ar
balancin —5by.¢1 ~ 1. e Hadronization at 5-

e Strangeness annihilates 10 fm/c into collision,

with time, reduces proba- T ~ 165.
bility of small Ay. e Many gg pairs created dur-
ing hadronization.

e Balancin charges sepa-
rated DY AY ~ Ytherm.-

Narrow distribution in Ay signals late production of g4 pairs.
— novel phase persisted substantial time.

Scott Pratt NSCL/MSU




. Balance Functions: A Signal of Late-Stage Hadronization
What are Balance Functions?

Given the existence of a particle with momentum p;, balance

functions gescribe the Q{ggamnn of seeing a particle of opposite
charge with
B(p2lp1) = - {P{+Q1 PEE Q, Pl} o P{_Qmpﬂl - Q,m)

+p(—Q,p2| + Q,p1) — p(+Q, p2| + Q,p1)}
Here p(b, p2]a, p1) is the conditional probability,

N(a,p1; b, p2)
N{ﬂ: pl)

p(b, p2la,p1) =

Commeon binning choice:
1. pp is anywhere in detector.
2. po refers to relative rapidity.

Can be applied to specific particle/antiparticle pairs, e.g. w1 /m~
or to specific charges, e.g. (all antibaryons)/(all baryons).

Scott Pratt 3 5 NSCL/MSU



CERES H Appels haeusen

Event-by-Event < pr > Fluctuations

Nevents < Miracks = ﬂ__E..._nu_ (MeV) _&35? (MeV)
40 AGeV | 216881 77.8 25+ 0.7 0.0+ 0.2
80 AGeV | 56464 128.7 3.7 +09 0.5+ 0.8
158 AGeV | 57819 129.4 T84+09 1.0+ 09

0.05 < pr < 1.5 GeV

euwpeld 53430

|
E.ﬁ_iﬁﬁ

= Upper limit for dynamical fluctuations: Zdm - 30

<pyp>



Charge-Fluctuations

Event-by-event charge-

fluctuations in central Pb+Pb
S. Jaon and V. Koch

Phys. Rev. Latt. B5 (2000) 2076-2079
M. Asakawa, L. Hainz, and B. Mdbar,

Phys. Rev. Lett. BS (2000) 2072-2075

Corrections for acceptance
and net-charge:

H =N/N|_.

D =(Ng)(8R2)/(C, C)
G, =WINDPTINY

C, =1-{No/{Ne)or

M. Bleicher, 5. Jeon, and V. Koch,
Phys. Rev. C&2 (2000) 061902

preliminary
O
uncor. pion-gas
resonance-gas
@ 40 AGeV
m 158 AGeV
frozen QGP fluc.
1 | | ] ]
0 1 2 3 4 ] 6

Analysis done as function of the acceptance window An around mid-rapidity

D" = 4 — uncorrelated pion-gas
No difference between 40 and 158 AGeV

Chrisioph Blume, Quark Mamer 2001, Jan 15-20 2001 /VA #-.g



QM2 WA98 Results

#wSearch for localized fluctuations in
the multiplicity of charged particles
and photons in n-¢ space using PMD
and SPMD

*Wavelet analysis + N,-Nc» multiplicity
fluctuations

Conclusions:
*Upper limit on DCC (<3x10-3)
*No correlated E-by-E fluctuations of
NT-NEI'I

#* Individual Ny, Nch fluctuations

®* Not yet clear what would be the physics of it...

T. Nayak (Posters P0O75,P087)



Mikhail KOPYTINE (Stony Brook) for NA44:

Search for local fluctuations in Ng, in (n,¢)
space using event texture analysis .
“ I | 1 | |

+ NA44 data
4 | MC fireballs : .

¢ of 60 charged particles
s of 30

= of 10 | A

P(true)-P(mix) (c*/(dE MIP )*)

300 400
dN/dn charged

The method is sensitive to local fluctuations;
no evidence of critical phenomena.
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200] Fluctuations

Summary

*Intense Theoretical Activity
-new ideas, observables

* Many new results from SPS

*No clear message at SPS energies:
<Pt>, Nch

*New data from STAR - evidence of
dynamical fluctuations?!

* Stay tuned......

Sergey Panitkin




