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Current-Current Correlation Function
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Perturbative Approach

¦(q) = i

Z
d4xeiqx

h0jT
£
j(x)jy(0)S

¤
j0i

h0jSj0i

S = I¡ i

Z +1

¡1
Hint(x)d4x+ : : :

²S-matrix operator in interaction picture

i
£
P0¹;ª®(x)

¤
= @¹ª®(x)

²ground statej0iannihilated by all annihilation

operators

²free equations of motion



  

Analytic Properties of Π(q)
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Operator Product Expansion
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QCD Sum Rules*

[*Shifman, Vainshtein, Zakharov: Nucl.Phys.B147(1979)]
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OPE for D-Mesons
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Mass-Logarithms
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² remnants of large distance behaviour
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! absorption into condensates

¦G2

(q) = h:®s
¼
G2:i

µ
¡ 1

24

1

q2 ¡m2
c

¡ 1

12

mc

md

1

q2 ¡m2
c

¡ 1

24

m2
c

(q2 ¡m2
c)
2

¶

+ h:®s
¼

µ
(vG)2

v2
¡ G2

4

¶
:i
µ
q2 ¡ 4

(vq)2

v2

¶µ
¡ 1

6q2
1

q2 ¡m2
c

¡ 1

6q2
m2
c

(q2 ¡m2
c)
2

¡ 1

9q2

µ
m2
c

(q2 ¡m2
c)
2

+
1

q2 ¡m2
c

¶
ln

µ
m2
d

m2
c

¶
¡ 2

9q2

µ
m2
c

(q2 ¡m2
c)
2

+
1

q2 ¡m2
c

¶
ln

µ
¡ m2

c

q2 ¡m2
c

¶¶



  

Absorption of Divergences
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Analyzing the Sum Rules
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² mass splitting driven by odd OPE

² mass shift determined by even OPE

² complicated dependence on vacuum mass



  

Numerical Results

D§

D¡

D+

Vacuum Medium

²D§-pattern at nuclear saturation density

n = 0:17fm¡3 in linear density approximation

for the condensates:

¢m ¼ ¡50 MeV (robust)

±m ¼ ¡50 MeV (not robust)

² strong dependence of the mass splitting on the

chiral condensate and the odd mixed quark-gluon

condensate
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