1. Consider a field theory with Weyl fermion fields (1, 1., A) with electric charges respectively
equal to (1. — 1,0), with scalars (¢, ¢.) with charges equal to (1, —1) and lagrangian

L= L+ [910200 4+ gatedo + TN +mioo, + hic.| (0.1)
+ mioP +mdloc” + (9a(000)° +he) +galdl! + gslocl + gl (02

Is the fermion ¢ naturally massless in such a theory? Explain the result using symmetries.
What about the case m3 = 0. (Assume the scalar potential is positive definite so that no

scalar acquires a vacuum expectation value).

2. Consider now adding a neutral scalar 7 to the above model, modifying the lagrangian to

L = Lpin+ [10APe + 200 AP + AN + man* oo, + h.c.] (0.3)
+ milol +m3lec” + m3[nl* + gald|* + gs|oc* + gslooe|? (0.4)

Are fermions naturally massless in the above field theory? Explain the result as before

(again the scalar potential is assumed positive definite).



