
PHYSICS 115ps po⑦
HOMEWORK6

(1) Eqtn 4.26
1- ihÑ - qÑ)Y= - ihé8ÉY' wilt 4=84

'

and girl _- ¥ 1¥
'

ATF
'

/ dñ

Eqtn 4.211 is 1- it Ñ - qÑ)%= -4%984 '
w

work on the LHS of 4.211 with Kei 94
'

1- itE-qÑ ) fix E- qATei94
'

=

1- ih-E-qniy-iheiYFX-i-hlieiJHEg-eigqn.tt)
But Eg =,Ñ ,

therefore the last two tennis

in the equation above cereal -
LHS of 4.211=1 - i-hÉ - g-A) 1- iheiJÉÑ )
= -4281 e'884

'

/ + ihq # ÉX
'

=
- ties 84 '

- HEY 'ié8Ñg+i-hqÑÉx
'



= -tieYÑN
'

_ iÑéᵗÑ✗ '

¥ A-
'

+ ihqÑÉY 'pa④
LHS of 4.211 ._ tie"ᵗÑY '

= RHS of 4.211

② (a) the state is 11-17 = ate%) the +E)
BE - "is 1% - 's>

hooking up the CG in the table I find
a = -% b= Yz

⇒ Measuring Sz on the 5pm } particle
I would get

SE -3¥ prob = 3¢ or Sz = -¥ prob = ¥

(b) The skete now in

1% -%) % +E) = a 12 -D + b) I -D

looking up the CG : a--% b = -%

5=212+1) .tn?-6tipneb--¥ or 5--111+1*2=24 prob --34



page.scKIK -DIE ;) = a 1¥ - %> + BE -E)
with a = Fg bi - Ey

-5--5-21%+142=3%-5 prob =%%EE-IDE.is#-2pneb=zJ-J'-- É +5
'

(d) 13g -%) = a 120> K -E) + b 12 -DIE 'D
wilt R = Fg b = - [%

prob of Sz = -% in 35

③ let's take of = I D= Is in A 0 cost)

Using legtn 4.155 , the up
'

/down eigenspi hers
in the direction of ^b ,

denoted by ↑ ,I
can be expressed in terms of the eigenspinors
in the direction of 2- IT and ↓ ) as

↑ = ws↑ + sin ↓ µ = sink ↑ - •s↓



Turning this around po④
↑ = cos ↑ - sin ↓ ↓ = sin↑ + cosl↓
The state too> = ¥ [↑AHH - ↓ 111TH]

Writing ↑ /2) and ↓ (2) in terms of 11^14 and # 12)
end dropping the (e) or (2) labels we have

too> = ¥ [sin? ↑↑ + cos↑l↓ -

cos↓↑ + sin ↓↓]
Then the expectation value is

<stasis)=Éz[¥ Siri - ¥65k - ¥65k -1¥"ñÉ)
Lsieszb> =¥@ñ _

•5] = -
'

¥ cost

BONUS DERIVATION OF EQUATION

4. 155 FROM PROBLEM 4.33 AT
THE END



paget④ C → AB

(a) S (c) = ° ,
S (A) = S(B) =Yz

5 (A)⊕ S (B) ⊕ LAB) =

¥ ⊕ {④ LCAB) =

( O ⊕ 1) ⊕ LCAB) =

LIAB) ⊕ LIAB) -11 ⑦ 4AB)④ LAB) - l

since the total must be 0 , UAB)=0or1

(b) 1-2-01 ⊕ L = CE ⊕ E)⑦ L
This must give % -

1=0 works since %⊕ 0 = %
1=1 works since %⑦ 1=52⊕ % ⊕ Yz

and Yz④ 1 = 3/2-10^12
1=2 works since 32×02=72-10%-10%-01 Yz

Yz④ 2 = 5/2⊕ 32-10×2



1=3 works since pa⑧
32×03=12-10%+0%+072
Yz⊕ 3=72-1052

1=4 does not work %-04 = "z⊕%⊕É⊕É
42×04 = %⊕%

Allowed values 1=0, 42,3

(c) n → pé
The final state has 5--0,1 . Since his

Integer S⊕ L = integer _ But n has 5=42

⑤ (a) Ñ = - tz F' ✗É
Remember that E' léxii )= -5 ✗E) - a- titis
therefore ja

'

= -5B¥✗ F) * I lÉ×Ñ)
ÉA

'

=
- KiB

'

✗ F) since

-

B'
◦
constant



p⑦But E-F-
- Haig ¥E- %, %z / = 0

⇒ Eni⇒

(b) B' = curl A-
'

=
-{ cure (it B-I )

Use the fact that
cure /e-

'
×-51=8 divb

'

-

'

b' dive? +§ . F)ñfé . F)5
'

B' = - { [FYÉBI - B-
'

◦
Ei' +⑤◦ E)F- 4¥15 )

= o since BT= const = o since PÉ= coast

ÉF =

-

¥ + ¥, +0¥ =3

.gg , = -1,3.# +B.,%, +B.¥]
+yj.az

FBIF) F' = BoxI + Boy F.+ BozÉ =BI
>§ = - ¥ [-31-35+135]=13



pag@
H=Ém[F- qÑ[+qY + Hr) - 8ÑÑ

H -_ Em -1,91mA
'

- Em[F.A-
'

+ Ñ .F)+99+Kr) -8B¥

F. it
'

=
- it 8¥- ihA

'

F' = - itÑÉ = A-
'

• F
'

= 0

Therefore
H = Em + ¥mÑ - Em A-

'

e F't qp + Kr) -813%5
'

we need ÑÉ and A2

A-
'

F' = - { IF✗Bi) . É ± -1£ (PEF ) . F
'

ATF' = III. (E-F) = EE .I
end

, using léib ) . CÉ ✗II tie.-415!E) - léij) 15
'

. E)
Ñ= ¥ IF ✗ (Fiba ) = FBI -E.15¥



Inserting the expressions forpog@A2oudAi.p'

into H
,
we get

H = Em + Vcr) + qy-1-ml-3.it -81%5
'

+ ¥m [FB:-(F. BIT]

BONUS
.

SOLUTION TO

PROBLEM 4.33 IN GRIFFITHS :

Construct the spin operator in direction

of F = sins cos∅ I + sinsSindy + cosAÉ

Sr = § F = £ sins cos ∅+ Sy sins and
+ SzcosA

shorthand now : s -51nA c.= cosA

s
'
= Sino C'= cos$



0 Sc
'

F- Els .io/+E.:-.iY)+E(::)P⑨
where c- GSA

fr=(c
sé
"

) s -_ sins

eats - C

Now we need the eigenvectors of this matrix

eigenvalues -_ X

det /%
-4 Ese

- it

Ese
"
¥ , _ × 1=0

X- Eti - E¢5=o ×=±E(Yhr%% ! )
Now find the eigenvectors

* lcsé
"

)=±E(%)2 Sei - c

c. ✗ + s ,éi$p=±✗{ sik - cp=±P



The top equation gives f. = É∅(¥✗pag?⃝
or p = - e

:$

11¥&

But 1- c-- 1- coss = 2sink

1-1 C = It cost = 2 65812
S = Sin A = 2 sin 65*2

So the two solutions for fore

p=ei$ sink
- a B = _

e' ∅ GSI
sin

2
cos 2

So up to a normalization constant

the eigenvectors are

A # tank) B f- e?∅eot%)
Normalize them now

/A 141 + tank )=l 113141-1 coF&)= I

1M¥
,

-

-
I 11312 sñ¥= '



1AM 652 IBP __ strike pag④
A=é"as&z B=éPsm% Whitney)
eigenvectors then are

-

ei✗(?s%e'* sing) eip /
sink

- eidos;)
to get the answer in the book

I can choose 4=0 f. = - ∅

(
6s&z

ei$sm (
e-
☒

sing- Cos
a


