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‘ Why vector mesons? I

e directly accessible by eTe™ measurements
dileptons escape almost undistorted

= Lepton pair carries information on p/w properties in

hot /dense matter

e low mass dilepton yield (CERES and DLS data) to be explained

simulations: vector mesons are produced at
p/po~08—3, T~ 80— 140MeV

® neutron star properties
nuclear force - mediated by vector mesons - may change in dense

matter

e possible tools for studying chiral restoration

vector meson correlators
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‘ Self energy of vector mesons I

e low density expansion

(n.m.|O|n.m.) = (0|0|0) + p(N|O|N)

e Modification of vector mesons in nuclear matter (after LSZ re-
duction)

Al = —4mp(1 + 2 )(NV|NV)
(NV|NV): vector mesons’ forward scattering amplitude off the

nucleon

o goal: Ty,N—wnN and Ton—pN

— not measurable
— measurable: To.n_vN and T .n—-nN

—> coupled channels



‘ Coupled channel approach I

e Bethe-Salpeter equation

T.. Ty —H; K.
i . Qo

e channels:

TN, pN,wN, NN, TtA,nA, KA, K3

e partial wave expansion:
pIN,wN In s-wave so:
S11:wN, pN, wN, N, 7A, KA, KX
S31:wN, pN, 7A, KX
D13:wN, pN,wN, TA
D33:wN, pN, T A, nA



‘ Photon induced meson production I

generalized vector meson dominance assumption:

1J _ T AT J AT

wN —

x 7 x /
o y w/p y
/ /
p p ~ p p

vector meson amplitudes tested below threshold

interference of the vector meson amplitudes
= relative signs can be fixed (needed for dilepton production)



‘ Vector mesons in nuclear matter I
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‘ Neutron star properties I

Lagrangian for nucleon, w, p and o-mesons

L = Uy"(i0, — gow,)¥ — U (my — go0)¥
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‘ EOS of neutron stars '

In the mean field energy and pressure the vektor meson part al-
ways proportional g2/m?.

g2/m2 — [g3/sf(s)ds
EOS is stiffer

energy per baryon vs density pressure vs density
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‘ Effects on neutron stars I
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‘ Vector mesons in the dilepton spectra I

. 197 Au+197 Au
3, Ep/u=1 GeV
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vector mesons dominate above 500 MeV

j—]@ ~ fSB(Tv E)fSF(M)

invariant mass spectra at fixed m; — 4% ~ fop(M)



‘ Vector mesons modification in the dilepton spectra I
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a) p- and w-width multiplied by a factor 3
b) additional p-mass shift of 150 MeV



‘ Vector mesons modification 1in the dilepton spectra I
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‘ Summary I

vector meson modification is not mass shift, or broadening, but

resonance-hole excitations in the spectral function

vector meson modifications may have an effect on neutron star

structure

difficult to observe the modifications in the dilepton mass spectra,
better to use additional kinematical cuts, like m; or p;.

e include the vector meson propagation with their spectral function

e use realistic spectral functions



