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• That’s the end?

• No...

j Unification? Gravitation?

j Understand SM better...

0 EW phase transition (Higgs)

0 the strong interaction!
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ψx → gxψx , ψ̄x → ψ̄xg
†
x,

Uµ(x) → gxUµ(x)g
†
x+µ̂, (9)

Ù¥ gx ∈ SU(3)��)#¦{kÃ£Ö
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Sg[Uµ] = β
∑
P

(
1− 1

3
ReTr(UP )

)
, (10)

Ù¥ UP = Uµ(x)Uν(x + µ̂)U †µ(x + ν̂)U †ν(x) �Â�Þ{ plaque-
tteÖβ = 6/g2

0Ç g0�`{�)\�j�
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d4xψ̄(i∂/ −m0)ψ IÁ�ÇÉ

ñ�]D²�Ãnaive fermionÄÖ
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? Çä��n{D²��õ¯�Ãfermion doubling problemÄÖX3
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∫
d4xψ̄(i∂/ −m0)ψ IÁ�ÇÉ

ñ�]D²�Ãnaive fermionÄÖ

? Çä��n{D²��õ¯�Ãfermion doubling problemÄÖX3
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• WilsonD²�Õ Sf = ψ̄M[Uµ]ψ�

? WilsonD²� 
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? ó Naive fermion*~Þ¥�ÞÞª� 5{®nÕψ̄∇2ψÖ
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µ
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Uµ(x)(1− γµ)δx+µ̂,y + U †µ(x− µ̂)(1 + γµ)δx−µ̂,y

]
.

(11)
Ù¥ κÁ�!×kjÇÇ¦`G.�Þ���
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Uµ(x)δx+µ̂,y − U †µ(x− µ̂)δx−µ̂,y

]
.

(12)
Ù¥mf �`G.�Þ�
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? �)�{ NaiveË�ô!Õ

Uµ(x) = eig0aAµ(x+aµ̂/2) ' 1 + ig0aAµ −
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g2
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2AµAµ · · · , (14)

��4�L (g0a)
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0 0
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? QCD β-<j¦L£��Õ

a
dg0

da
= b0g

3
0 + b1g

5
0 + · · · , (15)

Ù¥{øj b0 = (1/16π2)(11 − 2Nf/3)Çb1 = (1/16π2)2(102 −
38Nf/3)�
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Thank you! 
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