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Elementary sourcesfor e*e™ production

esonic decays .

e (W)
Dilepton decays of pseudoscalar (7,7,1/) %NWW<
and vector (p, w, ¢) mesons e (M)

-

2
dF(./\/l—>Xe+e_) _ dF(M—>X*y*)MF(fy*—>e+e_) dM
T M4
e e Ve
direct decays M — ete™
Dalitz decays : M — mete , vete, ...
4-body decays : M — wrete”

A. Faessl er, C.Fuchs and M. Krivoruchenko, PRC61(2000) 035206
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esonance decays

R — Nete™ decays of nucleon
resonances R = A, N*

with mass p below 2 GeV
and spin J < Z

Vector meson dominance (VMD)

dM?
M4

A E—=N7") - l.c.{\GM\Q,\GE\2>|GC|2}

dF(R—>N6 e )

AT B=NY") p (v —ete)

C(:u7mN7M;l)
Uecay modes: A — Np; N* — Np,w J
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e Inconsistency between resonance meson decay
and photoproduction data
e wrong asymptotics for the form factors
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. .

e Inconsistency between resonance meson decay
and photoproduction data

e wrong asymptotics for the form factors
- y* e_

= Extended VMD

ASSUMPTION: interference between p and o/, p”, ...,
In radiative processes

= include excited o/, &/, p”, ..., states
In the transition form factors

M I . Krivoruchenko, B. Martenyanov, A Faessler and C. Fuchs, AP296(2002) 299
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Heavy lon Collisions

fTransport model: Quantum Molecular Dynamics T

Tubingen ROQMD:

e all R with mass below 2 GeV included
e Included baryon-baryon collisions:
all elastic channels
inelastic channels NN — NN*, NN — NA*, NN — AN~
NN — AA*, NR — NR
e Included pion-absorption = resonance-decay channels:
A= Nm, A* = Am, A* = Nyggom, N* = N,
N* = Nzm, (N* = An, N* = Ni449)
e included n absorption via N*(1535)
n production cross sections in C+C consistent with results from TAPS

eVMD+RQMD: K. Shekhter et al.,PRC68; MD. Cozma et al ., PLB640.
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Exp. data: G Agaki chiev et al., PRL 98, 052302 (2007)

Vacuum eVMD vs. HADES
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In-medium effects necessary!
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“schematic” in-medium scenario

- N
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| n-medium spectral functions

Self-energy

d3 _
ENZ‘/AVN2-2 BN V=

2E(27T)3 h
(2JR+1) 87ms FRNv(S) 2 3
Avn = — _
VN ER: 23k s— M3+ iy/sD(s) "B 3l
SN BN
42 2 2
P (s) = ko 2(A3/, + AT jp + 51 )) S ox Lt + 2k
87s (2Jr + 1) 3
Y =Yn+ 20 Yo = —im,I{%(m)

Included R:  N*(1535), N*(1650), N*(1520), N*(1440), N*(1720), N*(1680),

A(1620), A(1700), A(1232), A(1905), A(1950) J
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plw-meson spectral function
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Peak at M~ 0.5 GeV due to coupling to N*(1520)N ! state
Peak at M~ 0.5 GeV due to coupling to N*(1535)N ! state J
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Non-resonant contributions

e Compton scattering contribution

V(k) V(K') V(k) V(K)
N // SN _z
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A\ 4 o
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Y YU 2% S s
p+k p— k'
N(p) N(p') N(p) N(p')

e o-exchange contribution

V (k) V(K
i

<
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plw-meson spectral function
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Application to C+C@2.0 AGeV

“microscopic”’ in-medium scenario
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E.S., MD. Cozma, A Faessler, C. Fuchs et al.,PRC in press
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In-medium R: role of self-consistency

fAccounting for T

* df?
[%(s,[Prl) = TR (s) + D :/FRNV(&M)A-AV(Ma|p|)dM2E
v
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VN == :
= 2-3 k s — M3 +i/sT(s)

and iterate up to convergence...
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Application to C+C@2.0 AGeV

“microscopic”’ in-medium scenario

-
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Summary and Conclusions
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Summary and Conclusions

-

e Extention of standard VMD

» correct asymptotics for the form factors
» consistency between R — Np and R — N~
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» correct asymptotics for the form factors
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e In-medium p and w meson spectral functions
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Summary and Conclusions

Extention of standard VMD

» correct asymptotics for the form factors
» consistency between R — Np and R — N~

In-medium p and w meson spectral functions

Application to C+C@2.0 AGeV

» Vacuum formulation fails: need for in-medium effects
» HADES data favour strong modification of the VM properties

» self-consistent iterative scheme gives reasonable
description of the data in the region 0.45 < M < 0.75 GeV

inclusion of in-medium R properties important!
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