
-

↳ - to

-
10)

InL----10) = (b)
I 11)

t
O

Ent i = ((H) (4(H)

14177)= Ca(t) (0) + c(t)(1)

↓E(H = -ic-ic/dt

#colt) = -ic +i

=-i- -i↓ I
b -i-i-izatio
+ (++) =0 -



1i% Consider +->

· H= z+x

2n +-> I

-(
= (c) eiy(t)

· Eq(3) : PEIR

Fij- +++ a =01

=>i ==+ (V+ )2

i = +

= y=+ u+32

= (1 +( + -)

= ...

a
↳ log((t) [

=
0

-> E- t
- +



·
~ ei (p(-a))= 11)

G(-d) = 1

P(z = (1(4(+0)12

= Icela =12

niy

182

j

↳↓
YO

=> So t = -Sd z=Re

Fied
=tiledorevreo)



=-indo
we

O
=-
= Plz=-

=
e-2



0 = R

2) Harl(0, 0 =En (0,0.0 ↑
I L
=

it sind
= (ePano-co S
Tr(n) = 0 det(8) = -1

f
12
= 1

↳D+1 :

( caso-1cit)
&:

CosO-1 = -2 sin sin Itcoso = zos

Sin 0 = 2sin cos

- sin?

I
eit casi)(s =0()2 e-it cos sin - cas



(2+ (0 , 47) = cos(P) + easing (b)

-by arthogonalitys
-if

14_ 10 ,67)
= e sin /P-Iv >

- Compute U : HU = diag) + E , - E)

u = (14+3, 14-3)

=>
v =(

2.2 (OH) , y(t)

u4 Fat (H = ut(H) Her((t)u(t) + iy+() & u(t)

= diag(+E , -E) +o +qu
-utigu - Au = (g) et

4 jut



S2=utiou
~

Co La(axz)
= (v) i (01 · a)
6

er
erX la wed

= i( xdo1) ·&
=-

Eq = i (i = X((z)o

=-sin(

to = (ibou) ut = ilidax) = - To
Ad = -Ed
-

Ap 14+ 10 ,4) =-
O

= siteit cos
-

eitsin20)
= sin (

_ eir)



id (4+ 10, 67) = (_ena) = Ap(4+ ( ...])
and similar for 14-10 ,67)

2.y Vato AGP

And =** [P , idPn] P = 12Xen)

· ↳(0, =*(1 n50 , 43 · E)
since
,

- [PIcHatr)] = 0 by definition

=> P = a= 1 + b 10

- prop . of PE
> Tr(P1) =1 = 291 = at = 1/2

> E = [Hetrkz = Tr(PI Hatrl) = 2bE
- b1 =11



· Ap : [11% =0

[PE , idePe] = [Ino , Iph-o

Looni
·2

↓/co.
=> And = z((P+ 1i0pp+] + (P- , idqP-3)

=oc%
SinQ

21S

<In/culit =0 TrlAny H) = 0
En And H

·For Ao= (4) h = EsI
=> Ao = An

,o .



2.) CD :

Hap = Het) + Ap + to

Huck = Hel+ And + OAk
, o

26
14+(0 , 07) +o eix=

20,43 14 1(0 ,4)
still valid eigenbasis/ eigenstale

u +u = (eix+ 14+ ) , eix
-

121)

# Al = Lidul) ult

= id (ei+ 14), e-12))(
8

=- (0x+ )(4+ X4+ 1 - (0x)(4
-

X410

↓ 1984+ X4+ + 1 :84
-XR13A) ②

= Ax - & (61) (4nX41/
n =1

P = 14eX(y)12X2u- O
Ando And 2



2.t) O(t) = Ox = H/s

y(t) = v+ = y(t +T)T=z ⑤
CD?

Ea

- Hatrl + I

KHCH) PLCH3)2=1

D
D

14(t)= Ei Phaselt)14. (+(t))

↓
· adiabatic limit :

phaselt) = An + on
ICH)

= -Si

het4(d)(4) da

* sin() wh = 81



= Se
= let =

:

> dynomic gauge :

Heb = Het(1)
go to rot. from wet U

~

Floo = Flat + 1 As

= dig .)ic
= D(t)

=>l = eSoEn(a) +ord , fin
<D (4(H) = U (i(H)

=

e-iS Enkeds in
Ene

= evide
...

letn[(HT)

phaselt) = on

· Nato:n = (In/04 -> S = Un(t)


