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Verificar que los campos E y B son invariantes bajo transformaciones Gauge. 

Considerar 

1) 𝐴 = 𝑉 = 𝐴;  𝐴ଵ = 𝐴௫ = −𝐴ଵ;  𝐴ଶ = 𝐴௬ = −𝐴ଶ;  𝐴ଷ = 𝐴௭ = −𝐴ଷ 

2) ∂ = ∂ ;  ∂ = − ∂  𝑝𝑎𝑟𝑎 𝑎 = 1, 2, 3 

3) 𝑬 = − 𝛁 ∙  𝐕 −
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4) 𝑩 = 𝛁 × 𝐀 =
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5) 𝐴´ఓ = 𝐴ఓ −
ଵ


∂ఓ𝜃 ≡ 𝐴ఓ − ∂ఓ𝑓(௫) 

𝐴´ = 𝐴 − ∂𝑓 
𝐴´ଵ = 𝐴ଵ − ∂ଵ𝑓 
𝐴´ଶ = 𝐴ଶ − ∂ଶ𝑓 
𝐴´ଷ = 𝐴ଷ − ∂ଷ𝑓 

Campo Eléctrico 

𝐸௫ = − ∂௫𝑉− ∂𝐴௫ = − ∂ଵ𝐴− ∂𝐴ଵ = − ∂ଵ𝐴+ ∂𝐴ଵ =  𝐸ଵ = −𝐸ଵ  

𝐸ଵ = ∂ଵ𝐴− ∂𝐴ଵ  

𝐸´ଵ = ∂ଵ𝐴´− ∂𝐴´ଵ  

𝐸´ଵ = ∂ଵ(𝐴 − ∂𝑓)− ∂(𝐴ଵ − ∂ଵ𝑓) = ∂ଵ𝐴 − ∂ଵ ∂𝑓 − ∂𝐴ଵ + ∂ ∂ଵ𝑓 = ∂ଵ𝐴− ∂𝐴ଵ  

𝑬𝟏 = 𝑬´𝟏 

𝐸௬ = − ∂௬𝑉− ∂𝐴௬ = − ∂ଶ𝐴− ∂𝐴ଶ = − ∂ଶ𝐴+ ∂𝐴ଶ =  𝐸ଶ = −𝐸ଶ  

𝐸ଶ = ∂ଶ𝐴− ∂𝐴ଶ  

𝐸´ଶ = ∂ଶ𝐴´− ∂𝐴´ଶ  

𝐸´ଶ = ∂ଶ(𝐴 − ∂𝑓)− ∂(𝐴ଶ − ∂ଶ𝑓) = ∂ଶ𝐴 − ∂ଶ ∂𝑓 − ∂𝐴ଶ + ∂ ∂ଶ𝑓 = ∂ଶ𝐴− ∂𝐴ଶ  

𝑬𝟐 = 𝑬´𝟐 

𝐸௭ = − ∂௭𝑉− ∂𝐴௭ = − ∂ଷ𝐴− ∂𝐴ଷ = − ∂ଷ𝐴+ ∂𝐴ଷ =  𝐸ଷ = −𝐸ଷ  

𝐸ଷ = ∂ଷ𝐴− ∂𝐴ଷ  

𝐸´ଷ = ∂ଷ𝐴´− ∂𝐴´ଷ  

𝐸´ଷ = ∂ଷ(𝐴 − ∂𝑓)− ∂(𝐴ଷ − ∂ଷ𝑓) = ∂ଷ𝐴 − ∂ଷ ∂𝑓 − ∂𝐴ଷ + ∂ ∂ଷ𝑓 = ∂ଷ𝐴− ∂𝐴ଷ  

𝑬𝟑 = 𝑬´𝟑 
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Campo Magnético 

𝐵௫ =
∂𝐴௭

∂y
−

∂𝐴௬

∂z
= ∂ଶ𝐴ଷ− ∂ଷ𝐴ଶ = − ∂ଶ𝐴ଷ + ∂ଷ𝐴ଶ = 𝐵ଵ = −𝐵ଵ 

𝐵ଵ = ∂ଶ𝐴ଷ − ∂ଷ𝐴ଶ 

𝐵´ଵ = ∂ଶ𝐴´ଷ − ∂ଷ𝐴´ଶ 

𝐵´ଵ = ∂ଶ(𝐴ଷ − ∂ଷ𝑓) − ∂ଷ(𝐴ଶ − ∂ଶ𝑓) = ∂ଶ𝐴ଷ − ∂ଶ ∂ଷ𝑓 − ∂ଷ𝐴ଶ + ∂ଷ ∂ଶ𝑓 = ∂ଶ𝐴ଷ − ∂ଷ𝐴ଶ 

𝑩𝟏 = 𝑩´𝟏 

𝐵௬ = −
∂𝐴௭

∂x
+

∂𝐴௫

∂z
= ∂ଵ𝐴ଷ− ∂ଷ𝐴ଵ = − ∂ଵ𝐴ଷ + ∂ଷ𝐴ଵ = 𝐵ଵ = −𝐵ଵ 

𝐵ଶ = ∂ଵ𝐴ଷ − ∂ଷ𝐴ଵ 

𝐵´ଶ = ∂ଵ𝐴´ଷ − ∂ଷ𝐴´ଵ 

𝐵´ଶ = ∂ଵ(𝐴ଷ − ∂ଷ𝑓) − ∂ଷ(𝐴ଵ − ∂ଵ𝑓) = ∂ଵ𝐴ଷ − ∂ଵ ∂ଷ𝑓 − ∂ଷ𝐴ଵ + ∂ଷ ∂ଵ𝑓 = ∂ଵ𝐴ଷ − ∂ଷ𝐴ଵ 

𝑩𝟐 = 𝑩´𝟐 

𝐵௭ =
∂𝐴௬

∂x
−

∂𝐴௫

∂y
= ∂ଵ𝐴ଶ− ∂ଶ𝐴ଵ = − ∂ଵ𝐴ଶ + ∂ଶ𝐴ଵ = 𝐵ଵ = −𝐵ଵ 

𝐵ଷ = ∂ଵ𝐴ଶ − ∂ଶ𝐴ଵ 

𝐵´ଷ = ∂ଵ𝐴´ଶ − ∂ଶ𝐴´ଵ 

𝐵´ଷ = ∂ଵ(𝐴ଶ − ∂ଶ𝑓) − ∂ଶ(𝐴ଵ − ∂ଵ𝑓) = ∂ଵ𝐴ଶ − ∂ଵ ∂ଶ𝑓 − ∂ଶ𝐴ଵ + ∂ଶ ∂ଵ𝑓 = ∂ଵ𝐴ଶ − ∂ଶ𝐴ଵ 

𝑩𝟑 = 𝑩´𝟑 

 

 


