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Lieѥ܈
͋ΒΏΔࣹ͕ಉܕͳখݍ CͰɼର৅ͷू߹ Ob (C)ͱࣹͷू߹ Mor (C)͕ڞʹՄ
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ҬΛ༩͑Δࣸ૾ s : Mor (C) → Ob (C) Λιʔεࣸ૾ͱ͍͍ɼ༨ҬΛ༩͑Δࣸ૾
t : Mor (C)→ Ob (C)Λλʔήοτࣸ૾ͱ͍͏ɽ
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Lieѥ୅਺
Մඍ෼ଟ༷ମM ্ͷϕΫτϧଋ π : A→ M Ͱɼ੾அͷશମ Γ(A)͕ Lieׅހ [·, ·]
Λ࣋ͭ Lie ୅਺Ͱ͋ΓɼΞϯΧʔࣸ૾ͱݺ͹ΕΔଋࣸ૾ a : A → TM Ͱ೚ҙͷ

σ, τ ∈ Γ(A)ͱ f ∈ C∞(M)ʹରͯ͠

[σ, fτ ] = f [σ, τ ] + (a(σ)f )τ

Λຬͨ͢΋ͷ͕ଘ͢ࡏΔͱ͖ɼ(A, [·, ·], a)Λ Lieѥ୅਺ͱ͍͏ɽ
Lieѥ܈ʹ͸෇ਵ͢Δ Lieѥ୅਺͕ଘ͢ࡏΔɽ

Lieѥ܈ʹΑΔ৔ͷม׵
Lieѥ܈ G ⇒ M ͷදۭؒݱʹ૬౰͢ΔɼM Λఴूࣈ߹ͱ͢ΔϕΫτϧଋͷ଒
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৔ʢ੾அʣͷม׵ g, h ∈ G⇒ M ͸ɼs(h) = t(g)ʢ·ͨ͸ s(g) = t(h)ʣͷͱ͖߹੒
h · gʢ·ͨ͸ g · hʣ͕͑ߦΔɽ
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g ∈ G⇒M ʹΑΔ࡞༻

g ◃ : Es(g) −→ Et(g)

∈ ∈

v '−→ g ◃ v

ʹΑΓɼϕΫτϧଋ πs(g) : Es(g)→ X ͷ੾அ Os(g) ∈ Γ(Es(g))͸ g ◃ Os(g) ∈ Γ(Et(g))΁
ͱม͢׵Δɽ

༿૚ߏ଄্ͷϕΫτϧଋ
քͷͳ͍ଟ༷ମXڥ ͷ༿૚ߏ଄ F্ͷϕΫτϧଋ π : E→ Fʹ͓͚Δ੾அ͸ɼX

ͷ༿ʹΑͬͯఆ·Δ charged operatorΛද͢ɽ
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Γ ∈ FͰ͋Δ͜ͱ͔Βɼ͜Ε͕ଞͷ Γ ′ ∈ FͱަΘΔ͜ͱ͸ͳ͍ɽ

Lieѥ܈ʹΑΔ charged operatorͷม׵
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Lieѥ܈ʹΑΔ symmetry defect operatorΛ༻͍ͨ charged operatorͷม׵
քͷͳ͍ଟ༷ମڥ X ͷ 2ͭͷ࿈݁੒෼͔ΒͳΔڥքͷ͋ΔຒΊࠐ·Εͨ෦෼
ଟ༷ମ Σ ⊂ X Λ༻ҙ͠ɼLieѥ୅਺ A ⇒ M ͷݩ σ ∈ Aʹର͢Δ Lieѥ܈ͷݩ
exp (sσ) ∈ G⇒M ʹΑΔ O ∈ Γ(Es(exp (sσ)))΁ͷ࡞༻Λ

exp (sσ) ◃Σ O(Γ ) := exp (Link (Σ, Γ )sσ) ◃ O(Γ )
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∂Σ = ∂+Σ ∪ ∂−Σ
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∂+Σ ΍ ∂−Σ ͷ্ʹ symmetry defect operator͕ଘ͢ࡏΔɽ
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Hom (•, •) ∼= G

͜ͷѥ܈ʹΑΔ࡞༻͸ɼ3ͭͷϕΫτϧଋ E•
∼= E•

∼= E•ͷؒͷଋࣸ૾Λ༩͑Δɽ

͜ͷͱ͖ɼg•• ∈ Hom (•, •)ɼg•• ∈ Hom (•, •)ɼh•• ∈ Hom (•, •)ɼh•• ∈ Hom (•, •)ʹ
ରͯ͠

h•• ◃Σ g•• ̸= h•• ◃Σ g••

ͱͳΓɼGͷඇՄ͕ੑ׵ symmetry defect operator΁Ҿ͖͕ܧΕΔɽ
ͭ·ΓɼඇՄ׵ Lie܈Λѥ܈΁ͱຒΊࠐΉ͜ͱʹΑΓɼѥ܈ʹΑΔҰൠԽରশੑ
Λ༻͍ͯඇՄ׵ Lie܈ʹΑΔҰൠԽରশੑ͕ٞ࿦Ͱ͖Δ͜ͱʹͳΔɽ
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