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Current-Current Correlation Function
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e state of minimum energy
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Perturbative Approach
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eS-matrix operator in interaction picture
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efree equations of motion
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eground state|0)annihilated by all annihilation

operators



Analytic Properties of I'(q)

Lehmann-representation: poles at the entire real axis

N
in-medium: H(qﬂ, Vy) = H(qz, V2, q-v)=1I(qo,|ql|)
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dispersion relation:

fixed q
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for some arbitrary but finite and fixed m



Operator Product Expansion

TIAX)B(y) = 3 Ci(x ~¥)0

state independent
Wilson coefficents

(Q|T[A(x) ZC x — y)(Q]0;|Q)

1
expansion at operator level! =

condensates: parameters characterizing QCD

I1(q) = Hope(q) = Z Ci(q)(O
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+ additional condensates in medium, e.g. (¥* W)
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QCD Sum Rules*
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structure
via OPE

IR
- 1 — 90 All(s, |q
ITope(qo, |q]) = - / / / ds qu‘o )

sem1-lo cal quark

hadron duality hadronic properties

OPE <« via optical theorem

All = ImlIl/, — observable,

° ° ° 0} —
e.g. Dilepton emission rate or R — “¢'e —hadrons ImIT(s)
Oete——putpu—

splitting in hadronic parts

[*Shifman, Vainshtein, Zakharov: Nucl.Phys.B147(1979)]



OPE for D-Mesons
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Mass-Logarithms
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e mass logarithms (ln mz) of light quarks appear

e remnants of large distance behaviour

e to perform a consistent seperation of scales

— absorption into condensates
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Absorption of Divergences

e def. of physical condensate:
Q%0 [D,] ¥|02) = (Q:¥0 [D,] ¥:|0)
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e result in MS up to O(ay)
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Analyzing the Sum Rules

All( s) =
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upon Borel transformation
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for small densities

Ay ] ga| m2(0)+ 4], e mass splitting driven by odd OPE
2 f(ozlf — e mass shift determined by even OPE
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e complicated dependence on vacuum mass



Numerical Results

o Di-pattern at nuclear saturation density

n = 0.17fm° in linear density approximation

for the condensates: D
e

Am ~ —50 MeV (robust) o

om ~ —50 MeV (not robust) Vacoum  Medium

e strong dependence of the mass splitting on the
chiral condensate and the odd mixed quark-gluon

condensate
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