
=> an coherent electronically excited state
is a dynamic

state that oscillates between the ground & excited state.

1) Pump -> excite the sys
, into a pump-probe

coherent superposition. 3 probe
measure how sys 3) the

detectedsigny
elvoves oscillates in timee.

1 - 5. spin precession. (19 , toit)

# for spin2 sys.
↓

(Energy

magnetic energy E== M . B
↓

magnetic dipole moment.

u = r. 5

: Angular momentum of particle
V

gyromagnetic ratio

classic : related to particle's charged mass.

by v= g-factor (-2)zmC
N

more quantum : for e-u=-e
(Lande)

zmec ge

=> E =- . B = - r. 5 . B

=> F= r. 5 .B * (Bx . By . B2)
↓

(5x . Sy . Sz)



since x=x . y =y ·=

=> F =-.
(x. y.z)

=>F == r. (x Bx+y By + zBz)

=_By B
=- r. Bz Bx- iBy

BxtiBy - Be

Now , if B is static (C =0

B is only along z => Bz.

=> F =-z · Bz

=> EF ,z] = 0 &
also, z (z) has eigen basekets . 1Z:1)

Here, Ezorz is .
1Zi1) is Sla)

suppose (x : to) = C+Zit)+ C- /Zi ->

what is 1x, to it>= (= Ixitor)
P
It

=> (t, to) = e-
**t



=erz - Bz)t

=er.zBzt = erz : Be t

F . /zit) = Ez+Zit) H . /zi-> = Ez-1Zi->

- v.zBzlzit) = - V.Bzzit) 2
T

↑
E+== (e · ge) ·B

=BE
likewise Ez- = -Be t

=> 19 .toit) = [Ca. e-Eat(ak

=>-Bt(it
8

=Ge-t + ce . 1zi

(w=B

= cein
if t = 0 => 1 ; to) = (C))
if c = = 0 = (x ; to) = (b) = 1zi+>



*
NOTE : This is a very general case,

Because IX :1) & ly :1) and other arbitrary

forms can all be constructed by 12 :1) based

on C+ & C-

Now , assuming we have an initial spin.

C+ 1zit) +c1zi) or (2)
nz n (In1=1)

#

↑ (X , y , z)
X = Sino-cost

F =S y = Sing Sing&

T
> Y

z = COS

&
L => n = (SinEcoSe . SinE .Sing , COSE)
X

This initial state (?)
must be the eigen stateof

w/ eigenvalue of unit.
= (x . Ey , 8z)(X , y .z)

=> .(2) = + (c)



> C+

=> solve (C) + /eCoSc,
Now => IX, toit>

=Chew(
- :(Not+f)

jea cos(0/2)
=

iCWE+C Sin (f/2)

nz

↑

E

T
> Y

&
L

X

along z < Sz]

=1zi +1x : to it>
"
+ (*) KZi-1x

,toit>
<

= E : Cost
* However along X & Y

<x) &< y) will be related to cos or sin

(wt +y)



Triplet & Singlet
(41) (Tt)

↑
1

↑ ↑ ↑

1

T

>

v

> s >

W

--
Triplet . singlet

1
. 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 .


