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1 Hl t ' = tega
ggy,

+ VII,perturbation

Goal: Given 14101), how does ✓L t ) modify lylt))?

Often: start awl In@'7; what's Pn→mlt)
[prob. transition t o Imel)].

Applications: - gabit noise (Hmo)
- K c 31,32: interaction

o f atoms u l photons



2 zerothorder: ¥1401417= - izHoly@'417

Solution? Suppose lyello))= { c ,In">= [calm

Mami. ↳ me,,,,,

" "%% i%eo \

140161)= [ ↳e -"EnthiIn,

14%4=11*114%017 eA=j§÷'
Gdatly"'lt))= -i¥e-iHothilyany.
Since

a n y
function o f Ho i s diag. i n

Ho's eigenbasis

f(Hof#Alm'd e-iHotH=§e-if#they
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Fo r perturbation theory:

tutti>= {cutlet In)Ilyaltbelly"' I t "
t . . .

(nlt)= (nlylt))= CE'tXi i i+ X-chat...
Previous calculation: Cneti s constant.

¥14417: -Ig(Hoexutillyett)=-gilltoelvkly@' I tHyatt...)

collectterms a tfirst orderi na

¥1441417
= -ig[Vly">+ Holy'm] Project onto 4 1

Cnl¥1444)

=

data'etent't):-aifgnlvlyacep.is?
EiIync+,y=(daII-ifhIcn4)e-iEntH=-
izfnlvlyalhtE.nu?e-iEnH*]
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h

=µa¥I-if')e -iEnta=-izfnlvlyalhtE.nu#ntAJdf-
fii=-izetiEntHcn1Vlydlt1?

I - if¥1#m)
eighth(ego)e -iEmt't)

-

n a . .

" " '" ' = ' i s

isinitialstateAssume that in'= f , ;= {do
" = i

Then: daff= -iz
(nlvaniyeilen-filth.,

in't=
fid
s (-if

salutllileiwhit), W, ;= En-E¥
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Suppose Ho=Emt{mix' ; ✓( t )= gxe-the
Initial state l i t= 107.

For what n does ditchto?
• c i tato onlyi f saw,;,=aµµ±o.

" "=±¥¥"

w,o=w
41×107=41EwCata-410):TEGlyn,

44A
=-izjoasfnwge-skeiw-te-
izwei.EE-

A t the , probabilityo f transition Po→,?
Po→,-1141×61212"#146112-= ¥mw¥µ⇒=
A t 4=0, Pot, still finite! [g.s . o f Ho E r g .s o fHow].
Eiffel=-fifths

silvia,= imaginarynumber. Ci's1 - r e a l
14%411221* O N2 )


