Medium Modifications of the
A(1232)

Hendrik van Hees 1
A I M Ralf Rapp 5

Alexander von Humboldt
Stiftung ! Fouw

4

&

@ Hot Quarks 2004

ndation

ium Modifications of the A (1232) — p.1



Content

Motivation
Hadronic effective model in the vacuum
Self-energies in hadronic matter

© o o o

In-medium spectral functions for 7, nucleons and the
A(1232)

Conclusions and Outlook

°

nucl-th/0407050

4

@Hot Quarks 2004, Taos, Jul/20/04 Medium Modifications of the A (1232) — p.2



Motivation

# Main features of low-energy QCD:
s confinement: relevant degrees of freedom hadrons
» spontaneously broken chiral Symmetry
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Motivation

# Main features of low-energy QCD:
s confinement: relevant degrees of freedom hadrons
» spontaneously broken chiral Symmetry

o Lattice: At 7. ~150-200 MeV phase transition/crossover
» deconfined partonic matter (“Quark-Gluon Plasma”)
» restored chiral symmetry
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Motivation

#» Medium modifications of hadrons

s Heavy-lon Collisions: dilepton spectra direct probe
to hot/dense phase

» enhancement of dilepton yield < p peak (SpS)

s baryons important for in-medium modification of
vector mesons

s more detailed treatment of in-medium baryon
spectrum desirable

s A accessible through 7N invariant-mass spectra
preliminary measurements from STAR
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Hadronic model in the vacuum

hadronic fields: nucleons, pions, A(1232)
pions fully relativistic

baryons: anti-particle poles neglected
mNA vertex: p wave

form factor Fmono(|k|)=A2 /(A2 + k2)
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Hadronic model in the vacuum
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Medium Modifications of pions

# pions: nucleon and A-hole excitations

# short-range correlations: Migdal resummation

—-aTe--- = Q+©911C> +Q§> ;
- aDe--- = ©+O© +©©+

4

@Hot Quarks 2004, Taos, Jul/20/04 Medium Modifications of the A (1232) — p.7



Medium Modifications of Pions
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Medium Modifications of Nucleons

# nucleons: 7N and 7B, B=A(1232), N*(1440), N*(1535),

A*(1600), A*(1620)

# coupling constants fitted to partial decay widths
B — 7N
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Medium Modifications of Nucleons
In I\/Iedlum N spectral functlon
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Medium Modifications of the A

# same diagram as in vacuum with dressed pion- and
nucleon propagators

o same resummed Migdal loops as for
the pion

# 4-fermion vertices: same Migdal parameters as for the
pion

® B'=A(1232), N*(1440), N*(1520), A*(1600), A*(1620),
N*(1700), A*(1700)
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Medium Modifications of the A

A(1232) Spectral Function at RHIC
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Medium Modifications of the A

A(1232) Spectral Function at SIS-06
25_'"'I""I""I""I""I""_

i — Vacuum i

20[ — tzg,opN:?.llz, u"icl)OS—:

T [ p=0.3GeV — TR BN R
% I
o
< L
O 10}
£
5/
|

1 L L 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1
1 1.1 1.2 1.5 1.6

13 14
M, [GeV]

Hot Quarks 2004, Taos, Jul/20/04 Medium Modifications of the A (1232) — p.12



Conclusions and Outlook

o study of the AN~7 system in hot/dense matter

# results qualitatively in line with preliminary STAR data
for 7N Invariant-mass spectra
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Conclusions and Outlook

o study of the AN~7 system in hot/dense matter

# results qualitatively in line with preliminary STAR data
for 7N Invariant-mass spectra

o further developments:
» medium effects on excited resonances

s comparison with 7N invariant-mass spectra: detailed
treatment of freezeout dynamics

s coupling to vector mesons within chiral framework

s role of medium modifications of the A for
electromagnetic emission spectra
(soft photons at SpS?)

Hot Quarks 2004, Taos, Jul/20/04 Medium Modifications of the A (1232) — p.13



	Content
	Motivation
	Motivation
	Hadronic model in the vacuum
	Hadronic model in the vacuum
	Medium Modifications of pions
	Medium Modifications of Pions
	Medium Modifications of Nucleons
	Medium Modifications of Nucleons
	Medium Modifications of the 	extcolor {red}{$Delta $}
	Medium Modifications of the 	extcolor {red}{$Delta $}
	Conclusions and Outlook

