PHYS 4410
Quantum Mechanics 2
Spring 2023

Lecture 39

Berry phase

May 1



Adapatic T proet iF KNG [y = by, (6)
\‘F }e&i VW}' SICWL/U"dvﬁ"‘

Y= |y, GFE)) “"L f ME(X*@))] fi %m ]
A

W—/
V‘-"“‘“‘WS{""j/{"V\v\(,rdﬂ/P T D’A ]<"f,,\ ]‘f’>

Xx(ﬂ Ee[ry Qohhe(Jﬁah
Berry \0‘%8&7 Y = g Z.L &}J"Ao( = g(ﬂ“\ i NJ(/WLMM*OF
N bne .
> ﬁO (n 9%2%/\]
- §d ‘A on\\/ =0 (—F
C Pr Jw




@ Pﬁ\u\ow wifh faghe s vechr Poﬁ AN

0 { \ro.rta"‘u g VKA
gevgr ™
7. b= Y- (Vx&)=0.
_—a
-

Ao Tlyn) - e

PI an™T
S'{'o‘pesf Thm - T VY

l[ a @v . ) ﬁ(f—‘;;{ﬂ]w;
purs B2 JAT smege B g,
C -
- f”@'B (bl TF=0) +§A?.\7w
4 o
Take * Kk ' together: s 4

ﬂo\?@ i fﬁ/m‘? = §A§‘§> § s =0
\2‘ ‘L/ \LS()(I\LVL \OA\‘/ Lgp‘ngfc"



G“%Q lwar(au\de ;"‘ BCVVY Tohhe v A’m?
() = o \«mm

[9 A _’(Q{/h G 74A

o 2 B |
Y)UTY phose ¥ = §ZA>\" by = §0\x.p( \L.JLV;MALJ 5T W
¢ & C

Nepd ® guntraliz B+ hiner df \ 3 dimensivat.
_ P

SIS

Ty T i @0 o b 5y
Sooding G Th F:Qg} > @ﬂ>

dxkf— BV —gr)co

i%d\)\ﬂp‘.ﬁ/zgéﬁ Fap = ¥ \ /
« fcjes



:% Ay A(x)

E EKO\\M\', H ,\ f
o /(\ ')\TJ::}\

Spin-'a Madrices
Pavame foie (g Xy ) = [psineressd, vsidiing, reese)
Eicjmmuwx £ H1 .
Ak (H-E1) = (B> /\kw\g«S\L - Es;r C/?ir
Szizf 55,20 (hr s -5 f i
Eigonyechr s o /Q\ >\\/+>\ )1

~&r
E _sin&

_ C,OS:e \_)—/L . VZ >
\+7 - 3? ,gr 6'4(&%/

g2



-~ -p
5/ Cotr g=-r . 0=
_ COS% \_) - L/S_(Ai > ;
\"7 - ;;‘? . 'CRPCOX%/

¢ &=
Are a;ﬁmms well= Jofinid ? [0 <ot 04 $C zﬂ
: ~|
e me ) (3
—

all sang p‘(\YsicoJ cm\'hi\’--- bt Aifeved ~allh . -

NO HX\‘ Loo"— u\‘\' r;\'_

g2 pakeh = finmam ¢
Gakef = Juses] Py




. 0 1
) WM“' we  ned S 610’: Q‘ -lze

BUP( Hw %(‘Mj"' Gy \\s\okcm“ m 3-din, ()c\mw\qu

Spac.” S F = 2/1?1’,; U—npo{oqy/ 5&,0"»\@,{1“/_7
ot (M’Qﬂ(f (_U‘{ﬂ‘ V\\WW)



