6. Consider a quantum mechanical system with Hamiltonian
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(a) Find the Hilbert space of the system.
(b) What are its stationary sates?
(c) Explain why the matrix A below can represent an observable for o real
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(d) The system is prepared at time ¢ = 0 in a state
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where |e_), |ep), |es+) are the eigenstates of H. Find the possible results and their
probabilities of a measurement of H.

(e) If instead of H, a measurement of A is performed, find the possible results
and their probabilities.

(f) Is there any physical state on which both H and A can be measured with
certainty?

(¢) Find the probabilities Prob(h;, a;) of obtaining the values h; and a; if H
and A are measured in this order.

(h) Find the probabilities Prob(a;, h;) of obtaining the values a; and h; if they
are measured in the opposite order.

(i) A measurement of A at time ¢ = 0 yields v/26. What is the state of the
system immediately after the measurement? y

(j) Find the expectation value of A at time ¢ «fLér the measurement W (0).

(k) If a second measurement of A is performed at ¢, what is the probability of
obtaining /2 6?

() H= ¢
ORLCHE e"aﬂ:ﬂ_L |&> wAth E vl ley ol v o Hley = Ele

} 0 0
E_*_::m y ,€+>:<0) ’ ED:O ) '&):(10) , E-:-‘tLL\) : |€_7: (O

0 A



(@) Because 4 s x&lma(()'mé

@ Te “"la —" do &gma&m of H, wath P’Lﬁa&ﬁta
WG (H, - k) = (e )b

O Vs GM{ne

LCGROBERYAR N
M(H, tu) = \ ) by )2;

G\~

e) V%'fwﬁa ,?osk‘&‘a wsdls axe Ue agmmoff\.# ta Jnd Higin.:

‘>\ g b 3
ﬂt(A"f\):o <=> Jzt(e -X 9):0 = ~/\—\2&2A:b
> 9 -A

< AWM=y > A=-028,0 &Y

To ,{:ha( ‘HL& fmfu.éuénaeo Oj ﬁf@\fhdr\a t}@&e res s We maed the
&ghvem.

P 4
% ¢ 0 ) PYIERVERN Ve B,
€=-f8 — ¢ Do 9 iz = Ya (294220 N =
N2 =V,
0 b} e Vo V2+ J-?_V‘S:D 3=

\l1 i
= (.\m,) >y lao= -?‘: (-\!'2)
\A Ni(ma bz b,

|
Ro=0 —s fnley cdadabing — (8= é ( 1

0
A
| |
Ay= \EG ) |6(.|_>: 2 (\[‘2)
{

The WLM aj ..frééa&ma each w,ojf\% &3W,gm Wb,
ﬁwmuh}ha A D e than



R h,-9) > [ <o | S, 04[] 12| caolsd
{

Nete Bhat | - g(mw@-'&?F

%}v ﬂ( aﬁﬁr bt agaum% We }%fz
A
R (4,0) - alyoRe | £ o D | < )17 2

~A
Pt (4,29) = \<ay byl \5{ (4, ﬁ,ﬂ?@tg)\ =é-
The thee puatbeliies  son 4
) Mo, tne H and A do nat comma

ST EATEHNEE (R

0 o)
:'h.k)ﬁ K"\ b \
)

G-

" A -
@ Sl |py — B okl |eg) — sl |<¢-A> =
Bt (E) = <&l )2 M,fﬂ) = Kﬁléc?]q
> B (ELq) » 1P Gler? (Mo dam aerl)
2
We aepd B mﬂwfwfi l<4dlec7l :
0 ]2.-.

[<a-ted? < 1£ W, -(2,0) (0 = z%

[ <a_\eyy 2 - =
K_\ey7 |”= \l(n 21)(011

R



rQ
| -

2
IR
T que
P, -08) = 47 7 é
Phoo)s L1454
P (o, #) . EJS %; 312
P(0,-26) = é ) _é.:

o |
?(hm,-dia)_,g TR
?(ht.)|0)= JS‘ i‘ :%
P 5 "




(h) Te same arraamervﬁ U -,[ar the Pre:v\‘mo (ade 7!.‘\;2,

P> (%E\.]) N PERNSIE \<E{)\¢;>\7'

i & Y M
A
P@(ﬂ\_,&):é-i= r2
) 4o
Pty (4-180)> 773
v
M((&:,e—)=§'j-—g
M(do, eo)=§~'° w
2 4. 4
?’VJO‘(“D,@(‘)‘S,Z 3
25 11 =
I )
M(a.;, &) = Z T [Z
|1 .4 /

771%384&»\4

The, acdpf o Which the meapuremonds ae made wmattha
de(Ec,dJ):14&1*‘?\'2144‘-)12;)]2 3 &%
Pty Gy Be) = 1 <aglibd P Iceiagy 2

L ol oo tware © lagy = 21({:2)

G &y Can b wellan %o
(B> = 21 (16> + 21ey +1€.5 )

Tt ewhe m Fme with the Hapolboiaw, o ab e t we hare



[SCPER ("M 1g 4 Bl 4 ¢@F joy) - | (

One thy, han

. t -
@) Al a0y = 2 (et 2, € “5{)9(«

S
=9 (e ot 2, é_u.y&) (eﬁu‘){-} é.cu{}
2

) : AA
:g(@e‘“h 2@ ¢06) +2¢77)
e &ZB Qﬂ&ﬁ:

k) Pt (A, 26)

=2
la (6>

e
V2
gdo{

0 1 0

~Qwt

H

|

£

—ct
i

e

|



