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1. Cabibbo-Kobayashi-Maskawa (CKM) L�
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θ12 = 13.04± 0.05◦ θ23= 2.38± 0.06◦ θ13= 0.201± 0.011◦ δ13= 1.20± 0.08 rad

kþW f!nØk�©Y� �

λ≡ s12 Aλ2≡ s23 Aλ3(ρ− iη)≡ s13e
−iδ13

λ∼ 0.226 A∼ 0.81 ρ∼ 0.14 η∼ 0.35
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2. Z�PnÕ § ëß ªóþxn)Ê(Z→ ff̄ )nL�� o �

M(Z→ ff̄ )− i
g

cosθW
Jµ
NCZµ =−i
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(Jµ

3 − sin2θWjµ
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[ψ̄Lγµ(T 3− sin2θWQ)ψL + ψ̄Rγµ(−sin2θWQ)ψR]Zµ

h øQ � ng � ��Ôo �

|M|2∝ |T 3− sin2θWQ|2 + |sin2θWQ|2
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Particle Data Group k � � h Z�Pn)Ê��Ôo �

Z→ ℓℓ̄ (ℓ= e, µ, τ) ∼3%

Z→ invisible(νeν̄e + νµν̄ν + ντν̄τ) ∼20%

Z→ u ū (u= u, c: up-type quark) 11.6%

Z→ d d̄ (d= d, s, b: down-type quark) 15.6%

h j c fD� � å�nh� ��U [f � )Ê��Ô� ¬�[� � (sin2θW ∼ 0.23)

lepton, quark o]�^�	�ãB � � quark o � colorL	.^B� S h kè�[� �

(FW � ZoêÏn'�¢ÂK� top quark þk o)ÊgM jD (mZ < 2mt)_� � up-type quark

n�¹�j�ãpkè� � )

T3 Q L≡ |T3− sin2θWQ|2 R≡ |sin2θWQ|2 Γ≡L+R Γ×Ncolor×Ngeneration
Γ×Ncolor

sum
νℓ 1/2 0 (1/2)2 = 0.25 0 0.25 0.25× 1× 3= 0.75

ℓ −1/2
u 1/2
d −1/2

sum=
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