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1. PDG

See Table of Contents, particularly Clebsch-Gordan coefficients and Spher-
ical harmonics on pg 299. The magnetic moment is given by u o Z. Both
the mass and the magnetic moment anomaly is known with better preci-
sion for the electron than the muon. Recall, that for products, the prop-

agation of error can be written (%) = 37, (2‘:5 )? ., where f = [T, g;.
£ 2

Thus, fﬁfi = 2.2 x 1078, dominated by the error in mass. Likewise,
%"f = 3.3 x 1078, again dominated by the error in mass. It is difficult to
compare the uncertainty of the electron’s magnetic and dipole moment,
since they have different units. Although, the electric dipole moment is
known to more significant digits in cgs units, the normalized magnetic
moment is better known than the normalized dipole moment. All leptons
are spin-3 particles.

3. Griffiths 9.2

Let us solve the two state time evolution equations for a time-independent
purturbing Hamiltonian, H'.

Galt) =~ Hpe ()
at) =—EH,etntey() W

Let us turn these two first-order differential equation into a single second-
order differential equation by differentiating one of them and substituting,

1
& — twolp + §|H:w|2cb =0 (12)

We have used the fact that H,* = H’,. This linear homogeneous second-
order differential equation with constant coefficients has the solution,

cp(t) = Ae*t + Ber-? (13)



where Ay = %23 and w = \/wi + F—:‘;|H;b|2. Since ¢,(0) = 0 we see that

A = —B and thus we can rewrite this solution as,
eolt) = Ae !t sin (4t) (14)

We can find ¢, from ¢, where ¢, = Aei3't [£ cos (£t) + 14 sin (£¢)].
Therefore,

ca(t) = zﬂAe_‘ [cos (%t) + i% sin (%t)] (15)

2H],

We have the initial condition that ¢,(0) = 1, thus A = —i Q—rﬁé& We see
that

lcalt)? + les(t)1? = cos? (5¢) +sin® (¢ )[“"’J’E’%’“']a (16)

. Griffith 9.9

If we consider a ground state only, the density of states is gwen by the

degeneracy. Thus the energy density will be p,., (w) = ﬁ“" . Using the
incoherent and unpolarized transition rate,
2,3
R 2 [ 17
= 52 |p*p(wo) = Bt (17)
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