
Renormalization of QED
I

-

(We work in Euclidean signature throughout . Suppress "E"

6= FM Fpu + 4(iBa+m)4 +HdA)+ Te
-

decouple
Fur = OpAr-OrAm ↓

DA4 = V Dy4 + U d,+ i Ay)4 drop.

5 gange symmetry 8A
,
= -Upd , 64 = id4 ,

54= 4 tid

which is broken just by the gauge fixing term :

82 = (-N)d -A
.

Let usrescale the variables Ap-eAp.
m

2 = ENEnu + 4(-i0 +m)4 + 24* 4 + 4(d .A)"

6Ay = -- OpX ,
84 = 124 ,

JF= Gin

=> d2 = -1 dd . A
.











Ward identities
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By Euclidean symmetry ,
T(9) = J* X (97) + 9

*9 Y 197)
.

=> 9
*

X (9Y + 9"Y Y(94 = 0

=> π (9) = (j
* q2 - qpqπ(92)

· o= 5) fields e Ap ,
(x) Amu(Xu)Amg(Xc)

=> Jaiy + &(3) [0. Al3) Ap .
(4) Ape(Xz)App(X3)]

-t OpX(X) > Apn(Xz)Ap3(Xs) - 2 Other terms

decomposition into connected parts

f
=> diy -X(3)4 (0 . A(3) Am , (xi) Am(Xx) Am)(Xx)Conn

+ (0 .A() Ap ,(x)<Amn)X2)Ams(Xs) + 2 Other permutations]
-t Op,X(x) > Apn(Xn) Aps(Xs) - 2 Other terms

faiy x(3) (0 .A(b)Ap(x) = d
+Y(X)

)
=> Saiy 50 X(3) ( 0 . A (3) A p .(Xi) Amn(Xe) Am , (Xx))

coun
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Multiplying S(p-9) from the left & S(p5' from the right ,

9P (p , 9) = S(p) - S(4+9)

= (-* + 2(p) - ( (*+4) +M+ I(4+q))

:. 9pP"(P , 9) = 4 + [(p)- I (P +9)
.



Power counting in QED





We shall regularize the system respecting the gauge
symmetry:

the Ward identities we derived remains to hold







One-loop computation




















