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CORRELATION FUNCTION IN QFT

• <0| Jμ (y) Jν†(x) |0>

x                 y 

)(|)()()(|)( xxJxxxJ HADQCD   



Q C D

)()(|)(

)()(|)()(

0|))0()((|0)(

5

42

xixxV

xixxAxJ

JxJTexdiq

j

ii

j

j

ii

j

iqx













 





HADRONIC

DATAALEXPERIMENTfieldsHadronicxJ

JxJTexdiq iqx

/)(

0|))0()((|0)( 42



 



)(|)()()(|)( xxJxxxJ HADQCD   



QCD



HADRONIC



QCD HAD

x y x y

CAUCHY’S THEOREM IN THE                

COMPLEX ENERGY PLANE



QUARK-HADRON DUALITY





QUARK-HADRON DUALITY
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Realistic Spectral Function

T=0

Im Π

s ≡ E2s0



Realistic Spectral Function (T)

Im Π

s ≡ E2S0(T) S0(0)



THEORETICAL EXPECTATIONS

HADRONIC SECTOR

ONSET OF PQCD (CONTINUUM) S0(T)

RESONANCE  BROADENING : Γ(T)

(absorption of hadrons in the thermal medium)

VANISHING OF HADRONIC COUPLINGS

BROADENING OF  RADII



ORDER PARAMETERS

S0(T)  & COUPLING(T) & WIDTH(T) [M(T)]





DECONFINEMENT SIGNALS

• RESONANCE BROADENING WITH (increasing) T

• ELECTROMAGNETIC & HADRONIC RADII OF HADRONS: SWELLING 

WITH (increasing) T

• HADRONIC COUPLINGS: VANISHING WITH (increasing) T

• HADRONIC (weak) DECAY CONSTANTS: VANISHING WITH (increasing) T





QUARK CONDENSATE

 0||0 qq



GLUON CONDENSATE

0||0 aa

s GG 



T ≠ 0

QCD SECTOR

s0(T)

<0| αs G2 |0> (T)  

< 𝟎| 𝝍 𝝍|𝟎 >(T)



QUARK CONDENSATE
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GLUON CONDENSATE
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fπ
2 ∝ |<0|q-bar q|0>|
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Гρ (T)



fρ (T)



APPENDIX

EXPLICIT CALCULATION OF A QCD CURRENT CORRELATOR










