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Problem 29. —Foldy- Wouthuysen
Consider a free Dirac particle in momentum space under Foldy-Wouthuysen Transformation
O =UV,U = e, where

y— ﬁo?ﬁf(i) , p =

2mgc moC

(a) Show: Be ™ = e¥3

(b) Show by expansion of €% that the Hamiltonian of a free Dirac particle transforms under
Hg = e He ™™ = €5 (cap + Bmoc?) to

— =

Hy = B[moc® cos(y f(y)) + cpsin(y f(y))] + %[cpCOS(y ) —moc®sin(y f(y))] (1)

(¢) Show, that the second term in (1) vanishes for f(y) = iarctan(y).

Problem 30. —Foldy- Wouthuysen, again
Find the wave-function of free spinors with momentum p, energy projection A = 1 and helicity
4+ b

2

q)p,:tl,:t% (™)

in Foldy-Wouthuysen representation.



