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HWI - Correction ; Playin with 2- level Systems

I Dérivations

Pauli Matrius : tatie Ox : (
° '

' ° ) ,.si oy : (
° - i

idiot :(Ï )
4)

1. 0×2 = oy
?
= Oz

?
= 1-

2 Tr Ox : Troy : Tr o ✗ = 0

3- tour ] : ( ? ? ) / ? ) - ( ? :X ? ! ) ⇒ 2 :( ! :) -
_ rio

,

Hence [0×04]=202 ; [ Oz , g) = Zioy ; [ oy ,
Oz ] = Zick

4 As Ôi ? = I
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Spin Y, and Block vector

Jake u→= (
Suio cosy

suiosuiq) ⇒ Ê
-
Î = Îu = Sxûx + Syûgt Sing

WSO

suioe.iq
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Cosa

Sû =
± [ suivie _ wso }

1. Calculait ( Cosa - 7) l - ura - J) - Svi ' O ⇒ J'= coèotsm" -0 :-p

3--1 ⇒ Equation of subspace ( Gro - 1) ne + Sin e- il y :O
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Andsimilarily : l - su = Sui% lo) - vs% eil / 1)

2.
- ≤+10×1+1

(+ IÎ / +Su = ¥ ( ≤+1011+3,"

< +102-1+5
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COSY
And : f- 10×11-3 , -= ( cosy, smoke
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Same calculatoires yield : ( 5)n'- Î [ sinpsuio ] = ÎÎ -
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Measurement of a qbit : tahu Û= é
,

the State vector associated to Û / ⑦ q) is It> = Cvs Lost suiGeillis
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?
= 4¥ and p, : Sin

"
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As ni . n' = colo ⇒ po

,
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Ehrenfest 's theorem : (A ) = ( Nt) / Alt) / TUT )
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One
recognize the Taylor expansion of Cos and Sin

.

heure VW = Cos ? À
-

i Sin ? À
2 2

Rotation oprator H =

+ r

2- 0¥ has two eigen values ± -41
2

associated to the States 110) and It )

Thus 1410) ) = œ lo) + sui :{ 1ns ⇒ 144-1) . cos e- IÊ Ios + sineiÂ lis

on
,

to am overall phase factor 144-1 ) = Cos lo ) + suif ein 11 )

One recognize the general expression of a State associated to the

Block vector n' |-O , y:
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I Rabi oscillations
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,
= - il co - ifc , (b)

2 Tahing the dérivative of (b) ⇒ Ë
,
+ M¥19 :O .

3 C
,

UH = A Sin ÆÎ÷ + BcosÉ t

AS 4101--0 ⇒ 13--0

(a) ⇒ i. lol = -
i c. ( o ) = - i f- ✗ 1 = ÀÀ A

T

c. ↳ = - i Iq ,
sùÆÂ± ]

n2
Ptt = lc.HN

"

=

pq ,

sisi ? [ÆÎ ¥ ] which is the Rabi formula
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II Zeno effet

1. D= ◦ ⇒ P
. (a) ± wè[ʳË ] = 1- M¥-2 to ( rôt

"

)

2 Polt ) = [Plot ) ]
"

≈ ( i . 14¥ )
"

≈ e- 7¥

3
.

lim Pnlt) =ON
→N
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4. If you do not measure evey est
, Ptit Cos

.

Measuring the System popits it into to )
,
and revente the

System from booking .
: a continuous moa surement Freezes the State

of the System .

I [ntangling gate

1. 14in > = for (lo > + lis ) ☒ É(↳+,c-
= { ( loco) + lois +110 ) + 111s )

Hout ) = ¥" 14in) = { ( loco > + toi > + 110 ) - Inf

2. If not entangbd ,
J x

, Pjd such that :

Mont > = (✗ lost plis ) ☒ Host dll) )

⇒ xp
= xo = = I and l' = - ÷

} incompatible÷Ë» ⇒ pas > ◦

Hence hot ↳ pquable ⇒ entangled .
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,
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