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’ =  L.B. Okun, Sov. Phys. 56 JETP (1982);
B. Holdom, Phys. Lett. B 166, 196 (1986)

Vector Portal (Dark Photon/U-Boson)
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Dark photon production in dilepton experiments in HIC
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𝝅𝟎, 𝜼, 𝜼′ → 𝜸𝑼
𝜟 → 𝑵𝑼

𝝎 → 𝝅𝟎𝑼
𝑲+ → 𝝅+𝑼

Dalitz Decay

𝝆, 𝝓, 𝝎 → 𝑼
𝒒ഥ𝒒 → 𝑼

Direct Decay

𝑼 → 𝒆+𝒆−
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Au+Au, 200 GeV, 

b=2 fm

Parton-Hadron-String Dynamics (PHSD) is a non-equilibrium

microscopic transport approach for the description of strongly-

interacting hadronic and partonic matter created in heavy-ion

collisions

Dynamics: based on the solution of generalized off-shell transport

equations derived from Kadanoff-Baym many-body theory

Theoretical modeling of U-boson production

𝒆+𝒆−
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Theoretical constraint on ε2 
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Dilepton spectra from PHSD from SIS to RHIC energies

▪ The STAR/HADES/ALICE data, i.e. 

SM contributions (including exp. 

acceptance) are well described by 

the PHSD

BES-RHIC-STAR

LHC-ALICE
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SIS-HADES
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Dilepton mass spectra

CU
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The upper limit for the kinetic mixing parameter 2(MU) of dark photons extracted from the 

PHSD dilepton spectra - with 𝑪𝑼 allowed surplus of the total SM yield

Kinetic Mixing parameter 2(MU) 

J. Alexander et al. (2016), 1608.08632
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The upper limit for the kinetic mixing parameter 2(MU) of dark photons extracted from the 

PHSD dilepton spectra - with 𝑪𝑼 allowed surplus of the total SM yield

Kinetic Mixing parameter 2(MU) 

2(mU)  is consistent with 

the exp. data from 

BaBar, KLOE, HADES, A1 

for different CU and 𝒔𝑵𝑵 
for MU < 1.2 GeV

Experimental data of high 

precision are needed to reduce 

the upper limit for 𝜺𝟐

Summary

Using CU = 0.3%, the 

extracted limits also match 

BaBar14 results for  MU < 1.5 

GeV, indicating a possible 0.3 

% dark-photon contribution 

to the SM dilepton
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𝑪𝑼 = 𝟏𝟎% 

𝑪𝑼 = 𝟎. 𝟑% 
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𝑪𝑼 = 𝟏𝟎% 

𝑪𝑼 = 𝟎. 𝟑% 

Thank you for your attention !
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