1-3. Energy eigen value & eiﬂenke‘l',
suppose base kets {la.'>} Alw>=wlad
8 [A-HI=0 = Hla>=Exlad

ik L Energy eo‘gmke'l'
Energy eigen value, -

e-%ﬁo{:-&) i -3t
o - € I%E iaenvod ?
nergy eigenvolues !

i

= W

= T X |o><a’| e'*ﬁtlwxml
« o*



- =5 o> <ol
a o

s e ¥ e
“‘

siqniticance : it Ear is known. and expansion of la. 5>
in 10> is known (e, lo.t>=Zjad><ola. B> )
o

k> =la> > |ehigd>=|a.k:t>

_ —3Ex
> inikadly flo>=Ea lo>
Alad>=ola>

time evolves : ﬁ a.t;t> = i\-l C- %Ewt o>



th 1. 551> i3 st < = Ea ‘e-*&'* o>

he eigenket of H =Eula.t:t>

&> Energy elgeavolue * Phase modkbston.
is t—indelaendevd'.

1- 4 ‘lee—olchnalevrl- Expedtodion value .

A lad > <A> ELealAla>
s W Ales=arle>, {1a>] is he basis set.
~ . - ‘Eﬂ't
CA.H]l=p0 > sys is in |, wtd= e ¥ @)
¥
Hla>=Eale> |
‘fr A
= <g>“"’b = <a"/-t-03-l7| Bla'a‘hst>

= <ol 0t (o) B ukodlaLty
= <ol e?‘/"" B e A | t>
= <altol Bla.t> = +4- independent-
¥ .l: 'g
0
% itselt is t- »‘ndependen-h

= even Wough o' 4 £> . the expectation value is - indlependeet.
Energy eigen shote (la>) — Stecionary state. stehionary,




2> it sys is in Iot,-t°>=a‘;6a.-la-'>
> <Bdut = <%tortl BlowtitD

= 3 ek e%s.-i,- <ol] E [ Z.Ca- e’*"“"’ la">]

s ck e,’z'E“'*"w.'l] [ 5.Car e'*ﬁ“"’ B la">]

¥
Ket vechor

= =% CX (e <OIBIO> e"%CE“"-E“"*
'] a\l

merhrix elemrf\ oscillochion Jerm -

1> Diagqonal term: —
o’ =0” &= | where w= Ear"Ea'
= c—%CEa"‘EG')‘L‘ =1 /
. R Eohrs Freque
> BOwg = T 10wl <a1BIn) Feveny

t- Merenclerrh

(skotic coniribution 4o wedﬁﬁm value).
2 o*ff*-ol?otjonal ferm: o’ #a”
OScHltd‘ory ‘i'e)"m; e-%CEa*—Eﬂ.')t <a'a'g!a"u>

F'equene\j N Wa/_a» - Ea‘#%ﬁb

x #w>=19> . 1a">=1e>



3 on coherent elec‘h'vmcally excited stote is a é'nam'c
Stoe that oscillotes Letween fhe gmnof R excited stte.

1> Pump <> excits the S4s- b & _Pm:iolez‘ea‘ea/‘
“hon. 2 be measure how 5ys 5
coherent Wre?eﬁd- " i elwyes ?‘GIN&S in fime . Jh,

I-¥. sPin Pmcession.. (1c.B;:t>)

A dor spin YVa sys.
v
( Energy)

magnetic energy E=- E' E\
mtﬂnﬁo d‘role momen‘/'.

w=v 5
l +;;'f : A.nﬂular momentum of Pam‘r‘c/e.
gyromognetic ratio

classic: reloted o parlicle’s duarge & mass.
by r= }Tc §-dactor (-2)

1 p
morequanm: fore- r=- (4 3’3 (Landé)

2meC
> E=-H'B=-rs8
= ﬁ=-r-§-_5‘—>(8x.83.81>
Yo.oa
( Sx. Sy. S=)



