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Gluon self-energy
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Gluon contribution
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Ghost contribution
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Gluon field renormalization
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Quark–gluon vertex

Diagram 1: like in QED, but with a colour factor
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Diagram 2
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Result
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Coupling constant renormalization
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Coupling constant renormalization
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Coupling constant renormalization

1

2β0as(µ)
− β1

2β2
0

log [β0as(µ)]

+

as(µ)∫
0

(
1

2β(as)
− 1

2β0as

+
β1

2β2
0

)
das

as

= − log
µ

ΛMS

ΛMS = µ exp

(
− 1

2β0as(µ)

)
[β0as(µ)]−β1/(2β2

0) K(as(µ))

K(as) = exp

as∫
0

(
1

2β(as)
− 1

2β0as

+
β1

2β2
0

)
das

as

= 1− β0β2 − β2
1

2β3
0

as + · · ·



Coupling constant renormalization

1

2β0as(µ)
− β1

2β2
0

log [β0as(µ)]

+

as(µ)∫
0

(
1

2β(as)
− 1

2β0as

+
β1

2β2
0

)
das

as

= − log
µ

ΛMS

ΛMS = µ exp

(
− 1

2β0as(µ)

)
[β0as(µ)]−β1/(2β2

0) K(as(µ))

K(as) = exp

as∫
0

(
1

2β(as)
− 1

2β0as

+
β1

2β2
0

)
das

as

= 1− β0β2 − β2
1

2β3
0

as + · · ·


	Quark self-energy
	Gluon self-energy
	Quark-gluon vertex
	Coupling constant renormalization

