











































































































Adiabatic PhendiabaticDriving
consider Hamiltonian w changingparameter11H

if.it isit l HotacHHe
instantaneous e'states Hald In I Eu A In 11

time evolved e'states instant e'states

in 4 Je
dsh.nl n 1011 In IHI

IIII.tth remains in its inst estate upon
hanging parameter It iff
i the inst e'state is gapped at all times

in the change in parameter I remains small

compared to the energy gap Δ to nearby levels

14m a doHari his act

inst gap D A Em s Eu 31

utuitively total ramp evolution time tf should be
but impresise longer than inverse gap D














































































































textbook proof via t dep pert theory
e.g Sakurai QM book

important statement is perturbative ie

protocol duration to there
I it citations which vanish as to

F

fy.fi tmy uti

0 f

consequence
of adiabati theorem

Je if wltldsiueosy.la s.e ie ltfle i8 lhhueHel
inst Estate

Much Ham s AD E KED

ith to

dynamilphase Yul It E 1H ER defined on entire
real line not just
on 0,2T since EnER

geometric phase jultel t Jlt u alH IO uCdlH

in firkin he
cucas ids nest

101 path inclep














































































































adiabatic theorem on the level of operators

iti unitary changes the basis
observable expertations remain unchanged

Ii initias.EE i
sEnmmentnt.labframe

Ingtrame
THHiab t Huoult

Uiab tz.tn Unou ta.to

14iab t1 4mouth

relation b w states 14novth 1H Yias t

11 evo operators

Unas trite It Umoultz to Vita

Umoultz t Texp if It Hmoult

T.IE's iiii.ms that
m

if CH 4mn t Halt VLH14mn t UH

FVIHlyuulttVLHi.de tmoutH
i0 4mulH VCHHiaslt VLt V Hid VLt1 14mn t

Hmoult WHHabit VH ftp.t tY
e.g centrifugal force

etc















































































































now consider frame defined by unitary V12 that diagonalite
a Hamila V s diag E 121 Eula Dd EE fE.gg

I recall that d t

IitiitiIIii itiiiti iiII

sad limit

ignore local in time
transitions due toAmov in moving frame

Umolt o Je i ᵗds Hmoulslad.tt iftds D SCSI

diafe e iftdsD all e
i out

w dyn phase op Foult I Yult tumorscnn.nl
go back to lab

frame

Alas d V s Anou a Vta vvt.lu vt i0 Vls Uts
name amara iii it B

Alassatisfies Schrodinger eg.io V s Alab a V a

to n V12 D e if dutias.tn sp
initialcond

www.msn.miiie tiiiii iiiitas t I e 1H 31011 u 107
we eliminate the non adia exe

tin Han t.EE exitations

waiter's co moving frame

sets Polhounikon PNAS 17










































in moving frame wrt V
S

tmall.fi v it t.IE D1Daxat

uiilt.co te il.istiiitiiE5e ifItiasmle iI H
CDdrivingmakes adiabatic evo exact

manybody systems
Alas is typicallynonlocal unphysical

unless we focus on adia evo of the gapped GS of Heart

it in't In.tt iking sei
polugiite

se t aies inens seiaminesis
A GP notgauge inv Auld n A n cult n DaXu

Als Ala DX s nest cuta

Had not unique all Had achievetransitionless driving
different gauges lead to different
overall phases per estate

Dunian et al PRX Q 25 tutorial

Q which gauge corresponds to
adia evolution

parattranspetgauge 11 ET.lu
Cato AGP Ach ACH I can An

men

M 37 id MutaTanalogy EM Q1
derivative is if p t

AGP
ventorpot As Berryconnection

winEative Aic A EAM Kato AGP



It temoving frame mechanism behind CDdriving

1 CD driving
evolved e'state inst estate up to phase

e
if wilt ds no putty e e e 8 t

u Hell

Je if a't
ds

u o lung e e e 8 t
u Hell


