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2. a) from lecture 1 À = (? ) ( the sign
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The Rabifoquency à Rey . VIII

c) The procession bung The Bloch vector from
Ios to v12 / lost " ) ) ni a time T such that

left T = À ⇒ 1- = ↑
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In the Stochastie Wave function apiroach 14) - x tg> + ple) and
⇒ legs ✗

* B and the
average dile is ( d ) x pog

For a given quantum trajectory (le) for which r» l
'
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Quantum ÙN The average
line between

> pimps is Yp ⇒ there
ti

are many Rabi cycle between
.

2 jumps ⇒ The
average over many trajectoires → ◦
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b) Yes .

Other Wise the ) = (✗10Kf11) ) Host dlls )

and ✗✗= { , ✗ d' = { , f8 : f2 i Pd = 0 .

Incompatible to ful fill at the same time
.

c) ls = €01 HE ✗ te / ◦St LIHSESLYSEK )
E

<◦ IHES = £ 1° } + l'Ss and KIKE )= { 1%
E E

⇒ ls = £ 10×01 + { l' 1) + à (10×11+11×01) = ( %
£2 )2fr %



5. a) basis 100 ) lol) 110s 111s

b)
. paw = Cool WSLWIOOS + (OMIWXWIOI) + < IOIWXWIIO ) t < Il / WXWIH)

Be
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la
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Gtt
= Go / Gttzxcrttzloo) t 40114Mt 1- ✗court / ◦ 1) +401 WXWIIO) +411GHz✗Gaz / 11)• l

As 4001GHz ) -=# 05$ <011GHz) -0--40 /Coat ) (HIGHT) - l '>
* à

⇒ PÛ -2
= { 10×01 + 12 l'✗ Il

c) 5 =
- -27 log I where I are the eigenvalues of p .

Here both

I
matic are already diagonal

Hence : Sw = - § lu § - § ln 2-3 = 0,636

5GHz = - { bute - { but, = 0,093 .

d) the mort entangbd State has the largest entropy of a petition
heure Cotta is more entangbd than W

.

6- a) Cinpty cavity + atom in the Ground State → ho modification

19,05 → 19,0s

b) Recale le> lo ) → [Moles ] Ios + [ M
,
les ] 11)

by identification Moles = Ie) and Miles =
- in Ig )

Igo s → [Molgs] / os + [ Ma / gifla >

hence : Mo / g) = Ig) and M, /g) = 0

Thus : Mo = jzlexel + IGXGI

c) M ,
=

_ À 1g > <et

d) MÎM
.

+ MFM , = (à texel t lgxgl ) ( interet +19×91 ) + { lexglgxel

= lexel + lgxgl = À



7. a) . Prepare the atom in Ios

. Andy laser for a time t fixed
• Road out : you find O on I ( Example make the atom fluorésvs

if in State to )
,
not if in I»)

• Royat the procedure N times and Count No ,
N ,

the po :
'¥ , P. = !

. Change t and repeat .

the above sequence .

b) Rabi foqueney : Pnlt) = Sin
' rt

T

c) Period 1- = 0,4 ps ⇒
R

21F
= f- = 25 MHz

d) ÎUT = d- E) ✗ Pnlt)

↑
Proba that IN is actually IS and not lo )

e) 1- s is there the largest value of the measured probability PÎ

One leads l -9 ≈ 0,9 ⇒ { ≈ 0,1
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H : - Kf007 described the atom

{ twuatuah hamiltonien of the field mode . lqnautized )

[ tgh (afro - + ahot) is the atom / qnantizd field interaction - d' • Ê
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the fact that at ot and ano
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are not posent come from
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the résonant approximation .
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the function e
""""

for t' < t ↳↳ the : éÏ - %.
The width is ~ % . If ce varies Howley ! t ¥
m' a time YK ,

then it can be Considered constant Windev the integral
⇒ ée ~ -

t'¥ Celt ) {
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As t'e « K
,

the the Seale for the variation of ce is ~ Ype
,

much loufer than Yk and the procedure aboie is valid . . .

15 . Cette = Ceco ) e-
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and cela) =\

À
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. If K« Tc K

'

=
K ✓ÎÎ = i go

and Ceat = e-
"%

Cos Gof on Icectgl? e-ktcoègçt
Dawud , single photon oscillation at Rabi fuqueucy go .
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◦ for KE Pe
,

the photon Stags in the Courtry for a long time
_( Yu )

it is leriodically reabsorbed by the atom .

◦ for K» t' e on the Contay ,
it bancs the Courty both being

absorbed : one expects am exponentiel decay e Tc

( Broad continuum . . . )
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J' = 2¥ f- =
2 ᵈÙaˢ

+ corn DÈS = ÇË, Q ¥
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4Fr
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107
= 25 .

22 f : ¥
,

= 0,96 It nuons that 96% of the photons are emitted

ni the cavity mode
,
ie exist the Lavity in a Wall

defined direction Uther than in 41T Sr .

Can thus be effilant by collecte d
, e.g . in Optra fiber .


