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Outline

Beam Energy Scan program
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Few words about HBT techinique

Source excenticity results

Proton-proton results
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Beam Energy Scan program

Search for the onset of
denfinement, phase boundary, and
critical point

Look for turn-off of phenomena
already established by RHIC

NCQ scalling of elliptic flow
Hadron suppression in central
collisions
∆η∆φ correlations

search for signatures of a phase
transition and CP

Eliptic & directed flow
Azimutally-sensitive HBT
Fluctuations
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Beam Energy Scan program

Data gathered so far (MB events)

7.7GeV 4 M
11.5GeV 12 M
19.6GeV 36 M
27GeV 70 M
39GeV 130 M
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Low material budget (no inner
detector)

Large diameter beam pipe

Full TOF coverage
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HBT – How we do it

C (~p1, ~p2) = 1 ± |
∫
d4rS(r ,~K)e iqr |2∫

d4rS(r ,~K)
∫
d4r ′S(r ′,~K)

, K = (~p1 + ~p2)/2, ~q = ~p1 − ~p2

Experimentaly we construct distribution from same event N(~q), and
from mixed events D(~q)

Effect is only in N(~q), we divide one by the other and normalize to

obtain exp. correlation function C (~q) = N(~q)
D(~q)

~q is most commonly represented in coordinate system where one axis
is the beam axis, second parallel to pair momentum and third
perpendicular to these two (LCMS, long, out, side)

Typical fitting function:
C (qo , qs , ql) = (1 − λ) + λKCoul(qinv )(1 + e−q
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asHBT

We can extract dependence of the radii on angle relative to reactoin
plane...

R2
s
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asHBT

STAR, PRL93 012301 (2004)
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asHBT

Initial out-of-plane eccentricity

Stronger in-plane pressure gradients drive preferential in-plane
expansion

Longer lifetimes or stronger pressure gradients cause more expansion
and more spherical freeze-out shape

We want to measure the eccentricity at freeze out, εF , as a function

of energy using azimuthal HBT: εF =
R2
y−R2

x

R2
y+R2

x

Non-monotonic behavior could indicate a soft point in the equation of
state.

C. Anson
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asHBT

STAR Preliminary C. Anson
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asHBT

C. Anson
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Proton–proton femtoscopy

Identical baryon–baryon

Quantum Statistics
Final State Interaction,
Coulomb, Strong

Nonidentical baryon-(anti)baryon

Final State Interaction,
Coulomb, Strong

H. Zbroszczyk
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Proton–proton femtoscopy, 200GeV

H. Zbroszczyk
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Proton–proton femtoscopy 7.7GeV

Fits to p-p + pbar-pbar:

Central: 4.15 ± 0.43 fm
Mid-central: 3.62 ± 0.21 fm
Peripheral: 2.74 ± 0.32 fm

Fits to p-pbar:

Central: 3.98 ± 0.23 fm
Mid-central: 2.92 ± 0,41 fm
Peripheral: 2.21 ± 0.43 fm

H. Zbroszczyk
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Proton–proton femtoscopy 11.5GeV

Fits to p-p + pbar-pbar:

Central: 4.51 ± 0.23 fm
Mid-central: 3.62 ± 0.11 fm
Peripheral: 2.92 ± 0.13 fm

Fits to p-pbar:

Central: 3.98 ± 0.13 fm
Mid-central: 3.09 ± 0.25 fm
Peripheral: 2.39 ± 0.34 fm

only statistical error

H. Zbroszczyk
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Proton–proton femtoscopy 39GeV

Fits to p-p + pbar-pbar:

Central: 4.68 ± 0.16 fm
Mid-central: 4.15 ± 0.27 fm
Peripheral: 3.45 ± 0.34 fm

Fits to p-pbar:

Central: 3.98 ± 0.24 fm
Mid-central: 3.45 ± 0.36 fm
Peripheral: 2.75 ± 0.29 fm

only statistical error

H. Zbroszczyk
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Summary

Very good agreement of asHBT data with UrQMD prediction

pp and pbar studies for 7.7, 11.5, 39GeV done

Work on purity and residual correlation ongoing

Analysis of π-pi , K-K, Λ-Λ, π-K ... in various stages, first public
results of these expected in 2-3 months
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