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. Correlation Amplitude. 1x;to>

↑
Definition : ((t) =<XIX , toit)

= <x/(t, 0) /x)

How much 19 , toit) resemble the initial state (a)

1 ((t) quantifies the similarity.

1) if (x) = 19')

=> ((t) =Cala · toit) = sale-Eat(x)
I T

= e
-Eat

=>(c(t)l = 1 => stationary state .



2) If (x)=Ca
(alx)

=> ((t) = <X : to lX , to it>

= (Ical) (E-EatCa: (a")
Ca"(t)

= CaCa.EatCala')
H

=Zakat

Now if I . HJ =0 la =ala

it has a continum spectra for energy eigenvalues.

#(a) = Ea 1a')
H

re-write : FIE = ElE

(a =(a(x) = <Elx) = C(E)

=> ((t) = (dCLE)1e-
a a Eas

2(E) : total # of states < EN
IE1) lEn> ... /En) M
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1) Energy eigen values are evenly distributed

No degeneracy.

=> P(E) = I( const

2) if NOT Case If > P(E) + constr

=>((t) = (dElClE)1P(E) e-Et

Degeneracy : g(E) =tim LEEPLEd

Further Discussion related to spectral line shapes .

f(E) = I ((E)/
<

P(E)

How the quatum state is spread across different

energy eigenstate.

=> ((t) = (dEflE) e
Fet

* Narrow vs. Broad Energy distribution .

1 Narrow : if distribution is sharply peaked at Eo

=>
=>XE- 0

E

=> f(E) =SLE-E0) = ((t) = (dESLE-Eo) eEt

oscillation =1.-t
& coherence (long-lived) ↑



e. g. A single atomic sys w/o interaction

exhibits perfect coherence , leading to Rabi
oscillation.

2) Broad Energy Distribution .

caset : Gaussian distribution -> Dephasing.
-
(E-Es)

2

f(E) =Kore 202 -
↳ > E

=> ((t)=-otg
-O O(t)

1

=>Dynamics-
-~

> t
casez : Lorentzian Energy Distribution

f(E) =
/T

CE-E0)"+M2
> Decay rate

=> ((t)=
=otg- t M

Es - E

2. TheSchrodinger vs . Heisenberg picture .

1Schrodinger: It. to) affect 1x:to

1x , toit => it 1 , to it>= 14, toit>

2) Heisenberg picture : observables vary w/ time.



2-2. Unitary operator

↑ (dX) . ECt.to) 3 < Y

if 1xx = Y /x) 18 = 18

=> <pix)) = <upI(a)) = (plu
+ Y(a) = <B(a)
T

Now <B1X1x
= <BIXI(x))

1 = kp1 +) * (F(x)) < Schrodinger

2) =(BI(u +Y)(a) - Heisenberg .

> New observable (changes)


