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HBT Effect

- In 1950s, Hanbury-Brown and Twiss

- For Improving of Resolution Power of Michelson
Interferomertry [Phil.Mag.45, 663 (1954)]

- Astronomical Application

— Radio Source [Phil.Mag.45,663 (1954)]

— Visible Source (Photon) [Nature 178, 1046 (1956)]

- Application to Particle Physics [Phys.Rev.120, 300 (1960)]

- G.Goldhaber, S.Goldhaber, Lee and Pais

— GGLP Effect : Bose-Einstein Correlation



Bose-Einstein Correlation (1)
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Bose-Einstein Correlation (2)

- For Gaussian Source Function :

— G, = 1+ Aexp(-g?R?)

- A : Chaoticity Parameter

= . =1 for a chaotic source
= . = 0 for a coherent source

- R : Source Extension
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Parameterization of BEC
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What we expect from BEC radii ?

. Source Sizes for

— particle species :

— dynamic region of fireball :

. Source Evolution

— emission duration :
— lifetime :

- Varying :

- Any Signal ?



What we expect from BEC radii ?

. Source Sizes for

— particle species :



Source Size for identified particles
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Source Size for identified particles
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What we expect from BEC radii ?

. Source Sizes for

— particle species : 4

— dynamic region of fireball :



Azimuthal BEC




Azimuthal BEC
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What we expect from BEC radii ?

- Source Sizes for
— particle species : 4
— dynamic region of fireball :

. Source Evolution

— emission duration :

— lifetime :



Source Evolution
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Source Evolution

Simple Mahklin/Sinyukov fit [ 200GeV - 130 GeV
(assuming boost-invariant * % central

longitudinal flow) O3E L Midcentral

Peripheral
PHENIX Central

STAR PRELIMINARY

Assuming T=110 MeV (fit to STAR 200GeV data only)
(from spectra at 130 GeV)

<Tf >central ~10 fm/c

Longitudinal radius:
(74) oy = 7-6 10 at 200GeV identical to 130 GeV




What we expect from BEC radii ?

. Source Sizes for

— particle species :

— dynamic region of fireball :

. Source Evolution

— emission duration :
— lifetime :

- Varying :

v
v
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- Any Signal ?
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,Universal” scaling ?

RHIC/AGS/SPS Systematics

<k;>= 400 MeV (RHIC)

8

<k >= 390 MeV (SPS)
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System expansion: Initial vs Final Size

Collisions at 200GeV only

® Au-Au (Phys. Rev. C 71 (2005) 044906)
— Fit to most central Au-Au, slope~2

¥ Cu-Cu (preliminary)

B d-Au (preliminary)

¥ p-p (preliminary)
— No expansion, slope=1
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AuAu: system expands Proton initial size = 0.89 fm

pp (dAu): no or less expansion from e-scattering




Transverse mass dependence in Au+Au

STAR, Au+Au@200GeV, PRC 71 (2005) 044906
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Consistency Check with

Au+Au 62GeV — STAR preliminary

STAR Preliminary
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More confirmations

STAR preliminary

200 GeV Au+Au RHIC

preliminary

21 (PHENIX)
2K (PHENIX)
2p (PHENIX)
2p (STAR)
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2K (STAR)
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Transverse mass dependence: p+p, d(p)+Au

Hydrodynamical expansion in such small systems?

flow not expected in such
a small system as p+p
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Surprising (,puzzling”) scaling

Ratio of (AuAu, CuCu, dAu) HBT
radii by pp

Au+Au (0-5%) / p+p
Au+Au (50-80%) / p+p
Cu+Cu (0-10%) / p+p
d+Au (0-20%) / p+p

d+Au (40-100%) / p+p

HBT radii scale with pp

Scary coincidence
or something deeper?
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BEC Epilogue

- What can we do more with HBT / BEC ?

-Technical Problems (correction for FSI) ?

-Philosophical Problem (homogeneity, etc) ?

Thanks to




