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Worksheet : Fock-Schwinger Gauge and Wilson lines.

Problem 1

Prove that in Fock-Schwinger gauge

r, A" =0 Atz =0)=0
the gauge field A* can be represented in the following form
1
At (x) = —/ daax” G, (o).
0

Hint: Consider the derivative 9, (2 A, (ax)).

Problem 2
Show that the P-ordered exponent along the straight line (sx,0)

(s2,0] = P exp {ig / s de“AM(:L"T)}

0

is a solution of the equation

(45~ 0" Aas) ) 25,0 = 0D, [, 0] =0,

WS23

(4)

with the initial condition [0,0] = I. Here D, = 0, —igAjt®. Prove that under gauge transfor-

mations the P-ordered exponent transforms as

2,0, A = V(2) [2,0; A]VT(0), A'=VAV!+ évav*

Hint: Try to use the differential equation.

(5)



Problem 3
With the definition from Problem 2, try to prove that

0

o [z,0] = ig <Au(:v) [z,0] + /01 drt [z, x| 2" F),, [Tz, O]) : (6)

Hint: Define the function F,(s) = 32 [sz,0]. Try to obtain a differential equation for this
function and solve it.



