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Experimental motivation :
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Low mass enhancement
due to in-medium modification

of  light vector mesons (specially ρ).
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Broken Chiral Symmetry Restored Chiral Symmetry

Vacuum Strongly
interacting

matter

The spectral properties of vector mesons and axial
Vector mesons in strongly-interacting matter may
indicate about Chiral Symmetry Restoration (CSR).

The spectral properties of vector mesons and axial
Vector mesons in strongly-interacting matter may
indicate about Chiral Symmetry Restoration (CSR).

Spectral function of ρ and a_1 are measured via hadronic
decays of τ lepton at LEP by ALEPH and OPAL

experimental data from heavy ion collision
seems to prefer melting scenario
experimental data from heavy ion collision
seems to prefer melting scenario

Rapp et.al. arXiv:0901.3289Rapp et.al. arXiv:0901.3289
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Self Energy of ρ formesonic loops :
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Self Energy of ρ for baryonic  loops :
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Physical interpretation of imaginary part
of in-medium self-energy :
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Real part
of self-energy

Baryonic loops

Mesonic loops



Effect  of various loops on low mass invariant mass space
in ρ spectral function :

(1232)N&(1520)NN, * 



Effect of baryonic chemical potential on ρ
spectral function in low mass region:
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Effect of temperature on ρ
spectral function in low mass region:
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Effect of momentum of ρ in off mass shell on its
spectral function in low mass region:
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Effect of  mesonic as well as baryonic medium modification of ρ
on dilepton rate in low mass region :
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Self Energy of  formesonic loops :
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S. Ghosh & S. Sarkar
Eur. Phys. J. A 49 (2013) 97
S. Ghosh & S. Sarkar
Eur. Phys. J. A 49 (2013) 97

Self Energy of  for baryonic  loops :



ρ meson spectral function ω meson spectral function
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Contribution of ω is down by a factor ~ 10
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 contribution

Understanding low mass enhancement
in the language of  Thermal Field Theory :

Mesonic collision rate
(Landau cuts of H loops)
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Mesonic collision rate
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Bose enhancement
of decay rate ()

Vacuum decay rate
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Baryon part from Eltesky et. al.  [Phys. Rev. C 64,
(2001) 035202 ]…..not our results of baryonic loops
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Low mass enhancement  at  SPS :

Phys.Rev. C85 (2012) 064906Phys.Rev. C85 (2012) 064906
J K Nayak, J Alam, T Hirano, S Sarkar and B SinhaJ K Nayak, J Alam, T Hirano, S Sarkar and B Sinha

Phys.Rev. C85 (2012) 064906
J K Nayak, J Alam, T Hirano, S Sarkar and B Sinha

S. Sarkar & S. Ghosh
J.Phys.Conf.Ser. 374 (2012) 012010

S. Sarkar & S. Ghosh
J.Phys.Conf.Ser. 374 (2012) 012010

Meson (S.Ghosh, S.Mallik. S.Sarkar
Eur. Phys. C 70, (2010) 251)

+ Bayon (S.Ghosh, S.Sarkar
Nucl. Phys. A 870, (2011) 94)

-loop self-energies

Meson loop self-energies
(S.Ghosh, S.Mallik. S.Sarkar

Eur. Phys. C 70, (2010) 251)
+  Baryon part from Eltesky et. al.

(Phys. Rev. C 64, (2001) 035202)





ρ meson spectral function ω meson spectral function
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Contribution of ω is down by a factor ~ 10


