Solution To PHYS622 Homework Set 4
JJS 2.3,2.4,2.6,2.8,2.13,2.16

1 Solutionl
(a).
_ [ cos(B/2) _(cos(B/2)ewt/?
< SaiH1h(t) >= —=(cos(3/2)e” Y% 4 sin(8/2)et/?)

V2

1
| < Sp;+H|b(t) > |? = 5(1 + sinfBcoswt)

(b).

. . cos e—iwt/2
< Sy >=< P(1)]Se (1) >= (cos(8/2)e /2 sin(ﬁ/2)e“"t/2)§ ((1’ (1)) ( 51'71((66//22))6“”/2 )

h
= Esinﬁcoswt

B=0/2,9(0) = % <1> ,< Sy >= %coswt

2 Solution?2

z(t) = £(0) + %)t
(1), 2(0)) = (21,8 = ~

3 Solution3

P
H=-— 7
5 T V()
ihe <&-p>=[&-p.H] = [&H) -+ [3.H) = m% P+ (—ih)E - TV ()



For stationary states,i.e.eigenstates of H, —d‘i < Z-p>=0, one gets
_2
o o1 =
<T>=< g->=5<2-YV >.

4 Solution4

0 o
H= <6 0) = do,
(a).
1 / " _
[+ >= \ﬁ(m > +la”" >),E=§
.- %ﬂa' > |a" >),E = -5
(b).
$(0) >= |a' >= %(H > - >)
(1) >= %(e*iﬁ/m > eid/h|— 5
(c).

| < d'[o(t) > |> = sin?5t/h

(d).Spin 3 system.

5 Solutionb
(a).

h h
i:\/2mw(a++a),ﬁ:i m;u (a™ —a).

h
< m|&n >= (Vb m—1 4+ Vn+ 18.n41)

2mw
h
< m|ﬁ|n >= i@(_ﬁén,ml + vn + 16m,n+1)
h
< m|§72|n >= 7(\/ (n+)(n + 2)5m,n+2 + n(n - 1)57n,n—2 + (277, + 1)57n,n)

2mw

h
< m‘ﬁ2‘n >= *7( V (n+)(n + 2)5m,n+2 + v n(n - 1)5m,n—2 - (2n + 1)5m,n)

2mw



. H2 A
<n|Tn >=< n|%n >= —w(2n +1)
m

4
N 1 I
<n|Vin >= §w2 <i?>= %(271 +1)

<T>=<V>

6 Solution6
(a).

[ >= cosé|0 > Jrsingeioﬂl >
2 2
<x>= sinfcosa
2mw
a=0 ﬂ:g,<z>ﬂmaz.
1
>=—(|0 > +|1 >).
6 >= 2=(0> +[1>)

1 ) )
|'l/)(t) >— ﬁ(efzwt/ﬂo > +672w3t/2‘1 >)

h
(B).<z>|s= \/ 1/) (@™ +a)|(t) >= 1/ coswt.
2mw

h
(i7). <z > |g =< £(0) > coswt+ < —= p( > sinwt = 4/ coswt.
2mw

(c).

h
52
< t) >= —
) mw

h
cos?(wt) = \/ 1+ sinwt
mw

<) >2=

 2mw



