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Outline:

Various versions of the gluon spin

Critical comparison 

Implication for the nucleon spin structure

Photon and graviton spins revisited 





Various versions of the gluon spin: 

Jaffe’s work



Various versions of the gluon spin -II
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Problem for the gauge field: Ai are not 

independent variables, and not gauge invariant!
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The “inclusive” approach
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The gauge-invariant “exclusive” approach
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Gauge-invariant polarized gluon PDF 

and gauge-invariant gluon spin
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Its first moment gives the gauge-invariant local operator:

which is the + component of the gauge-invariant gluon spi
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Critical comparison: angular momentum 

for a static field
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Static field: 
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Abelian Field

Non-Abelian Field
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Critical comparison: One-Gluon Exchange
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Both Zero!



Critical comparison: 1-Loop contribution



GDP by selling the Vacuum

This clothes 

is made of 

QCD vacuum.

Intelligent 

people see a 

splendid 

structure. 

Stupid people 

see nothing!

Selling for 

one million 

dollars!

Wonderful! 

I buy it.

Great!

We have 

produced 

GDP of  one 

million 

dollars!

Gluon contribution to the nucleon spin: Cheater’s money



Further discussion: Photon spin
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Further discussion: graviton polarization

“True Radiation Gauge for Gravity” 

Chen & Zhu, arXiv: 1006.3927


