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1. (10 points) see text
2. (5 points)

vee~ — lee  and veeT — U.e~ can proceed through either charged- or neutral-current
interaction:
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For v,e” — v,e” and v,e” — v,e”, L, and L, conservation forbids the charged-current
interaction. (e.g. v, - ¢~ + WT) So, these processes can only occur through the neutral
current interaction:




3. (10 points)
Use 4-momentum conservation.
Pv + De = D), + D,
P+ 2p, pe + 02 =0, + 20, - pl+ Pl
= poope=p, P, since pi=p =0
p2 _ p/2 _ m2
PvPe = (pv +pe — D) - Dl

=Dy - P+ pe - P — m?

In the lab system, p, = (E,,p,); p. = (m,0); p. = (E,p).
So we have

E,m = E,E — |p,||p| cos§ + mE — m?
~ FE,FE(1 —cosf)+mE since |p|~FE

m? ~ 0
(E, — E)m
1 —cosf =
cos EE
0 1 1
2¢in? = = - =
sin” o =m (E Eu)
Sing ~o Q sin — max when the
2 2 2 . .
second term is negligi-
/P 2m ble, i.e. E, < E (as is

E generally the case).



4. (10 points)
a) I oc m® (Eq. (10.5));
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— Lifetime = m = 2.64 X 10_138 = 1T0.

b) 7 is the lifetime in the rest frame of the 7 lepton. In the laboratory, the lifetime will be
E,

m.c2’

T = 77y (the relativistic time dilation), where v =

Momentum pr = Pym,c

Distance traveled d = vt = fBc-y19 = PrTo

T
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