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• Construct relativistic glueball currents using:

• Perform QCD sum rule calculations

• Compare with Lattice QCD calculations

QCD sum rule approach
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• In sum rule analyses, we consider two-point correlation functions:

where η is the current which can couple to hadronic states.
• By using the dispersion relation, we can obtain the spectral density

• In QCD sum rule, we can calculate these matrix elements from QCD (OPE) and 
relate them to observables by using dispersion relation.

QCD Sum Rules



Quark and Gluon Level

Hadron Level

dispersion relation

ρ

s0 M s0

Quark-Hadron Duality

s = -q2

(Convergence of OPE)

(Sufficient amount of Pole contribution)

(Positivity)

SVZ sum rule

(for boson case)

Π𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑞𝑞2 = 𝑓𝑓𝐺𝐺2
1

𝑞𝑞2 −𝑀𝑀2



• Borel transformation to suppress the higher order terms:

• Two free parameters
MB ,    s0

We need to choose certain region of (MB, s0).

• Criteria
1. Stability
2. Convergence of OPE
3. Positivity of spectral density
4. Sufficient amount of pole contribution

QCD Sum Rules
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Summary
• We study mass spectra of two- and three-gluon glueballs 

through QCD sum rules.

• Our QCD sum rule results are generally consistent with 
Lattice QCD calculations.

• Honestly speaking, we still know little about glueballs.
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