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Lagrangian density for Dirac + EM fields

” 1
L= W[y,‘(a“ - iezAu) + iez(kaag)yuyyoy Ay + m] Y + ZZ Ry F*Y
where z and k are two coupling constants to be decided later.
* Euler-Lagrange eqns are:

[vu(9, — iezA,) + iez(kaag)y, vy dy Ay +m ] h = 0
90ahy = Ju = —te Py, + ixa’ag dy(Pyuny)

* These eqns are invariant under the gauge

Y= exp(iex/c)p, Ay = Ay + dx, Mox =10
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3) Left out restricted Lorentz gauge from U(1)

* Conventional U(1) symmetry leaves quantum dynamics
invariant under a ‘general’ Lorentz gauge and imposes the
standard minimal coupling of, QW.0,the EM 4-vector
potential, A,.

* One, however, has the option to ask for invariance under the
‘restricted’ Lorentz gauge. This invites in a coupling to the
derivatives of the vector potential, d,A,, beyond the

minimal coupling. This enlarges U(1). t
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