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Classwork

Electromagnetic current matrix element for a nucleon in the Breit frame

Consider the electromagnetic current matrix element for a nucleon

¥, s'|J"(0)|p, s) = a(p', s {Fl(qz)’r“ + Fz(qz)iff“”;%} u(p, s), (1)

in the Breit frame, defined by

¢ = (0,9),
pu = (MV 1 + 7, _%)a
po= (MVIFT,), (2)

with Q = |g], and 7 = Q?/(4M?).

(1) By using the Gordon identity, rewrite this expression such that at most one gamma matrix appears
between the nucleon spinors

(2) Show that the charge matrix element (JY) in the Breit frame is given by
<p/7 3/|J0(0)|p7 S> = 655’(2M)GE(Q2)7 (3)
with electric Sachs form factor G defined by

Ge(d®) = Fi(q®) — TFy (). (4)

=

(3) Show that the current matrix element (J) in the Breit frame is given by

(', 51 (0)|p, s) = Gar(a)xLi(3 x Dx, (5)
with xs a Pauli spinor, and with magnetic Sachs form factor G, defined by

Gu(a®) = Fi(¢®) + Fa(d?). (6)
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