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Calcular 𝑭𝝁𝝂 para el Grupo U(1) 

Tensor de Curvatura 

𝓕𝝁𝝂 =  ൣ 𝑫𝝁 , 𝑫𝝂 ൧ ; donde:  𝑫𝝁 = 𝛛𝝁 − 𝒊𝒈𝑨𝝁 

𝓕𝝁𝝂 = −𝒊𝒈 𝑭𝝁𝝂 

 

ℱఓఔ 𝜓 =  ൣ 𝐷ఓ , 𝐷ఔ ൧ 𝜓 = ൫ 𝐷ఓ 𝐷ఔ − 𝐷ఔ 𝐷ఓ൯ 𝜓 

ℱఓఔ 𝜓 =  ൫ ൫∂ఓ − 𝑖𝑔𝐴ఓ൯ (∂ఔ − 𝑖𝑔𝐴ఔ)  − (∂ఔ − 𝑖𝑔𝐴ఔ) ൫∂ఓ − 𝑖𝑔𝐴ఓ൯ ൯ 𝜓 

ℱఓఔ 𝜓 =  ൫∂ఓ ∂ఔ − ∂ఓ𝑖𝑔𝐴ఔ − 𝑖𝑔𝐴ఓ ∂ఔ + 𝑖ଶ𝑔ଶ𝐴ఓ𝐴ఔ − ∂ఔ ∂ఓ + ∂ఔ𝑖𝑔𝐴ఓ + 𝑖𝑔𝐴ఔ ∂ఓ − 𝑖ଶ𝑔ଶ𝐴ఔ𝐴ఓ൯ 𝜓 

Como 

𝐴ఓ𝐴ఔ = 𝐴ఔ𝐴ఓ     

∂ఓ ∂ఔ 𝜓 = ∂ఔ ∂ఓ 𝜓 

Entonces 

ℱఓఔ 𝜓 =  ൫− ∂ఓ𝑖𝑔𝐴ఔ − 𝑖𝑔𝐴ఓ ∂ఔ + ∂ఔ𝑖𝑔𝐴ఓ + 𝑖𝑔𝐴ఔ ∂ఓ൯ 𝜓 

ℱఓఔ 𝜓 =  −𝑖𝑔 ൫∂ఓ𝐴ఔ + 𝐴ఓ ∂ఔ − ∂ఔ𝐴ఓ − 𝐴ఔ ∂ఓ൯ 𝜓 

ℱఓఔ 𝜓 =  −𝑖𝑔 ൫∂ఓ (𝐴ఔ 𝜓) + 𝐴ఓ ∂ఔ𝜓 − ∂ఔ(𝐴ఓ 𝜓) − 𝐴ఔ ∂ఓ𝜓൯ 

Considerando que 

∂ఓ  (𝐴ఔ 𝜓) = (∂ఓ𝐴ఔ) 𝜓 +  𝐴ఔ  ∂ఓ 𝜓 

∂ఔ (𝐴ఓ 𝜓) = (∂ఔ𝐴ఓ) 𝜓 +  𝐴ఓ  ∂ఔ 𝜓 

Se obtiene 

ℱఓఔ 𝜓 =  −𝑖𝑔 ൫ ൫∂ఓ𝐴ఔ൯𝜓 +  𝐴ఔ  ∂ఓ 𝜓 + 𝐴ఓ ∂ఔ𝜓 − ൫∂ఔ𝐴ఓ൯𝜓 −  𝐴ఓ  ∂ఔ 𝜓 − 𝐴ఔ ∂ఓ𝜓൯ 

ℱఓఔ 𝜓 =  −𝑖𝑔 ൫ ൫∂ఓ𝐴ఔ൯𝜓 − ൫∂ఔ𝐴ఓ൯𝜓൯ 

ℱఓఔ 𝜓 =  −𝑖𝑔 ቀ ൫∂ఓ𝐴ఔ൯ − ൫∂ఔ𝐴ఓ൯ቁ  𝜓 

ℱఓఔ =  −𝑖𝑔 ൫ ∂ఓ𝐴ఔ − ∂ఔ𝐴ఓ ൯  

Recordando que 

ℱఓఔ = −𝑖𝑔 𝐹ఓఔ 

𝑭𝝁𝝂 =  𝛛𝝁𝑨𝝂 − 𝛛𝝂𝑨𝝁  


