
( N lez IN > = let Int
'

Lopinto

f-
z

is the th - projection operator

A) Express Iz as a
matrix

. Its → ( h )
,
it > → ( g )

ez -- f : : )

check : let IN > = (8)
.

Then critz INI -

- CNI f : ) = late /

<TINI = ( i e ) ( g) = a ⇒ 1st IN > I
'
-

- lat
✓



6) Incoherent mixture ⇒ Toto T -y 4 50% I - y

✓
= I fly .to Cyril t ly.ir > - yodel)

using
( yet > → ( L ) ,

ly.lv > → ( : ) ( y - representation)

⇒
y
-

- ta f : :O -

- EI

C) Reminder : < TIN IN > -- Taffy H ) (Eq . 1.31 in Lecture notes)

Thon chis -

- d Tr (p It B. Tr (pox)

= I (2) t Az Tr Co
a

reminder : a = (si )

⇒ cus =L
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Goal : find IHO -

- renren.si

First
,
write H in terms of E

,
I .

Interaction part : a f f
'

o
) = a Fx

Mass part : (
m

: nie) i
= ifmnitmai ) ( I t Lmao

'

- me Chi , )

= (Mur 'tmoi ) I t f ( mini - mini) Tz

so It = f (Muc't mine ) I t Boz to Fe
,

B. = mmi-m
2

In > → f : ) ,
Ito -s f ! ) ( based on masses in H )

Now apply time evolution to IT > :

IT Cto > = Veto IT > = fitter le >

pignus
overall phase

= ficmnitmeeotlh-ifoo-ztao.it/th , q ye

- iv. Etta
= e IT > who- . E -

- a Et GE

N.- ooo e-
it . #

= I cosy - c- since ( i. ES ( like in Eg .
1.45 )

= 1 cos wt - isinwt
( - ← +BE )

lies where w -=T
4- t BZ tr

= fcoswttifbsinwtd It > - in sinwt In>
ftp.t ftp.z



so IT Itis = fcoswt 1- iBtd It > - ihsinwt In>
a- + B

' a'tf
-

Thon cult et , y = insincere ⇒ Icts -

- fruiterer -- 9-sinwt

( L -TBT

2

Chock : f-It ) = let IT to > f= coszwtt B- since
ftp.

Than I
, ten -

- as'wt +

I÷qsiiwt t÷asiiwt
= Cos

-

wt t sinwt = cos
-

wet siiwt
-
- I ✓

(its
' )

so there is Icom probability of either being a nor E.
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Z- representation
for

spin
- 1/2

(from Wikipedia)

a) Write de -

density matrix p
fer try> :

p
-

- my > can
= izci - i ) f ! ) = I f !

-

i )

6) e- = If !
-

ill !
- i

. ) = if: -2

; )

= t ( I. - i

, ) ( shortcut : g
-

=p
for

pure States )

c) p
-

- if : = in this is ,tffIIEggs
Fsr incoherent mixture (50/50)

d)
y
'
-

- f II = ight = if
'

.
:)

Note :
y
'

Ty here because this state is not

a pure eigenstate .


