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Color superconductivity (CSC)
QCD phase diagram Experiments for dense 

region with high statistics!

◼ Induced by diquark condensation
◼ Low-temperature & High-density
◼ Difficult to observe in experiments

Heavy Ion Collisions

We calculate the effects of soft modes due to diquark fluctuations on DPR. 

I.  𝑻 of the system produced by HIC is high.
II. CSC may be realized only in the early stage. 

I. Soft modes due to diquark fluctuations
II. Dilepton production rate (DPR)

Two problems exist in observing CSC in HIC. We focus on two objects.
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Soft modes

Photon self-energies : 𝚷𝝁𝝂 Two photons are 
attached to potentials

Aslamazov-Larkin
(AL) term

Maki-Thompson
(MT) term

Density of states (DOS) term

◼ They are known in condensed matter theory.
: electric conductivity of metalicSC at  𝑻 > 𝑻𝑪

◼ Ward Identity of 𝚷𝝁𝝂 is satisfied by considering them. 

Results : Dilepton production rate (DPR)

They develop around 𝑻𝑪 of CSC.
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Summary

◼ We calculated the contribution
of “soft mode” to the “DPR” to  
observe CSC at HIC.

◼ We considered AL, MT and DOS
terms, which satisfy W-I of 𝚷𝝁𝝂.

◼ Enhancement of DPR in low-M 
region was observed.

◼ The enhancement would be
used for a signal of CSC in HIC!

T-matrix approx.
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𝑮𝑪 = 𝟎. 𝟕𝑮𝑺, 𝝁 = 𝟑𝟓𝟎 [𝐌𝐞𝐕]

𝑻 = 𝟗𝟎 [𝐌𝐞𝐕]
𝝁 = 𝟑𝟓𝟎 [𝐌𝐞𝐕]

𝐺𝐶 = 0.7𝐺𝑆

𝑇 = 1.05𝑇𝐶
𝜇 = 350[MeV]


