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Abstract
We have measured e+e– and K+K– invariant mass spectra 
to investigate in-medium mass modification of   vector 
mesons.

Physics Motivation
Experimental Setup
Preliminary Result of  

2002 data analysis
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Physics Motivation
Effective Mass of Quarks
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How to measure =

Using Vector Mesons



Vector Meson
Mass of Vector Meson ρ,ω,φ
≒ 2 x Mq + small interaction term Hatsuda & Lee P.R.C 1992

•mass modification 20～40MeV
•small decay width（4.4MeV/c2）

→sensitive to mass modification
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What we measure
In 12GeV p + A →ρ,ω,φ + X

Invariant Mass of e+e-, K+K-

Expected Invariant Mass distribution of ρandωExpected Invariant Mass distribution of ρandω

Decay in vacuumDecay in vacuum In Copper NucleiIn Copper Nuclei

ωω

ρρ

Slowly moving ρ,ω,φ（plab～2GeV/c）
→ Large Acceptance Spectrometer



Experimental Setup
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Target
•very thin target with clean and high intensity beam
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Spectrometer Performance
ΛΛ→→ppππ- KK00→π→π++ππ--
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MKK= 497.6MeV/c2    (PDG 497.7MeV/c2)

σK K = 3.8MeV/c2 (Sim. 4.1MeV )
MΛΛ= 1115.5MeV/c2    (PDG1115.7MeV/c2)

σΛΛ = 1.8MeV/c2 (Sim. 1.9MeV) 

Mass and Width are well reproduced by MC.



Invariant Mass Spectrum of e+e- (2002 data)

ω/ρ→e+e―

φ→ e+e―

excessexcess

C

φ→ e+e―

excessexcess

ω/ρ→e+e―

Cu



Invariant Mass Spectrum of e+e- (2002 data)

C Cu

ρ/ω ratio is consistent with zeroρ/ω ratio is consistent with zero



Velocity & Nuclear Size Dependence
of the Excess
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Summary
KEK PS-E325 experiment measured e+e- and 
K+K- pairs to investigate invariant mass of vector 
mesons decaying in nuclear matter.
In 2002 e+e－ data, we have observed the excess 
over the known hadronic sources below the ω
peak. Obtained ρ/ω ratio indicates that this 
excess is mainly due to the modification of ρ
mesons.
Velocity dependence & nuclear size dependence 
are shown.
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