CJ’;@_\( i< The ‘/@()0((9@7&(0( (noan and 7

{or Lp =09 V, = %_ lev,\"’CLvd,\

(3o¢

bot et Lo /7_)3 +0 ? <_

7. Ly fopdeasical ivvanant

G TR S¢ W;me}fc bands huctures

214 Kramers doobleH

Ry o mﬁh& baél (ajﬁ o ) HenwnHenian with TP

(MUGN R (2
Bos) L‘Ifl‘ %jk ]:O
=D (OO o%*emkcas:‘s
WED  owdt T lu@d
ave Sgentfehen Gaifh The Seme SliRe
B0 | lug TN = % T [ue G




Tlse i fho so-afled Kramers doble

0&5\/8% Jt)@v\dis COWE 1N P@vS

“i 5k (a=1)

® &+ JESK\mW\eb\O mdmeubor b = O, X TC
Bandt wmutt be o\agcwcvo:}e due to B 1e.
( RS\GW\AV\A@(%L

@ Theve 3 0O conpling (avoided cwmsmﬁr ) ok +Llp
TR invenwant mowenta Sug Yo
I the perfavbahhr doss ngl deshroy Tléxgm

progf ¢ Por&wbaﬂw‘dm Ho | =UK
% 1 (formions) €U T="U

<T(§7 |1 'lF’> = <?49\()73 (G-V\‘\“MV\\V(GN‘@_ S
Aawse  TI¥) = 4o ')




- T )= -l = THLIG)

= THTTTI) = H, TP
C—

I(

o TN, OS TR uavams
o Ll = -<TPl Y,
= <TYIHA P> = —<wlo)

— W<T_AHH’\M7>

= CTOIHNG) =0 | BFHa esth
TH T =,

Topdepical prifechicn &f edse mode

> There awe crotdn
< of cdge ot
:< T' 5" - . CJ‘W NZIVY] S‘,%
/ \
<Y //5\23 AN Cressings ere
- 0 = ) T(Z Sa W\w_e%

The sbove @\/@:\V\/\c‘:\/ﬁ'r Can be exfendek Yo mMalkples
K romev & Mlcﬁg / }7[_7%10 New bev c77( doodhleH /8

,@QK t E77C the Numbey, c?{ WKamers double S (8
euen than & (Oqah‘w(? eyt ,l




4 Kagwmer s Foble¥ S

/ \
e Uen oo
| [
NOo prY beckeol @ﬂ;%e Modes pn‘ﬂec*(eo(
cdge Modes by TR f&gmw‘“’g
I T
S'J\VV\(‘D]Q Cn&u\ak@/ Z(g 4@()(9(06@\(‘0,& ;wiwb{cy
candechgn cn dnckgn
Velen valeny
O K v O K e

(Vv\'-vmvimo&a A [—W‘O])
2.9 Kane-Nde invavend

dn The QSH PM,@( N The Uane [ee model 18 MNOT
chavacknded be, @ 2uanh2ed Spm -Holl oy dnchu]
e To E@s&bq JC ! =D accd diferert mcrswe



The Gt 77 > (rUanan pfg()ogecﬁ i The Oﬁﬁ?m( Papes
ba liane awd [Vl PEL S5 1460 Coot) )‘&lxr\ieo{
W The

Frme (Tred S m®(/§x

By | My (k)= a(e)|T [u; (6))

H}J’ S @nh —SBW\W(A‘C
@“3) h?j(b\ = —R\);(D
Ith (b= <&;\T(u\}>:<&;\uk(mj>
Sine T =14 = W'=-U

e

NG = 2w @Y, U U5 )7
%)
Ploffan of hi;

(314) P )= PF [l@&l




Plaffian M=-1T  nxnmahx
N= 2m+A RE(M) =0
N = 2w P{(h\ N

Mﬁ TC Set ol &)\ pax/m\'@wg ol (23, .. ‘20\'\3 0¥o Pacrs
(¢-g- (12y; B4 )y o-). Yot pumer (Cn—) U

@le) Mo( = Sgh (o) N;'_,k1 M’{Zkg M/’mkw,

with A TL e 00k, (f2ks) ;-5 (im0 ki 35
Sen(#) = (-1 pArof prmabibion e (o
12 22Y 6 2vn
\f)(‘ﬂ llk&_ T V\m
(313 Re(m) = f M.
AeTT

(Dethowl Lorfhar dygcussim and ch%[ £ One
CON pa e G~ FOING-e Oaanans @&mﬁ%

= # & 2c00t of PCl) inholf
fhe Brllooin 20uc WMedwo 2

Vo

Ly Aopologicl jnoeras

pr@b(:w\ . hot U'CVQ }wfo\)\/v‘dto} hcﬂca Yo measore c




.3 Sp(vv Chevy Dam ber

A more infuAve Ly o 1hv@n'sw luss /Akjy)dfeo( bé/
Noldawe &t @l - Jn &%cmg Pr2c K, 036€0® (oo )

71% owsidardd Hhe Chepy mah'x Choe i a Mot oA

@7% >

o (= 7
wbc»f (2% ‘s fhe Vl/w\w&—w&@ Twwdl &/QLP

sl ‘%04 meen s fuad O“/fl fio Wgwrenteuy K cj](&@}\u;
X

(Ow peon @7t X

C?(j) \/Q/H: i z —ZO( Coqﬁ
(3

(8]

heve
A= L

VZH reduncan o /(2 lC/l\—C’J_,) ' the Case (b
Doshba. SAC . Thot it ie <Al ® oA 2 NG
nowmbes 1n the preseu < N Pashug LaC ¢ m«pyiffw(f_

% Jf Mg be rastncted fo phaser cohicl,



can be Smodfhly Onnechd foa pPha co
(N S (CDV)§€/UC£L(G7/| oyfhoat

C(QlS(\V\ﬁ CQ{ CI&(T:?«)
7Lf Time revessal /BOfan'z?ccd\\dm

A poomre gencrel cuapf is The hime- revesal PO 2ahg,
bg Fin and Kaue PRBFY (885302 Rows)

<A'> 1D lafhw otk TR %XMMehtg

e (st tonsidar 1D mosds aud extoud Hus Fheu Yo ED

Spinkss fervuiou ¢ ﬁ\_ =
Krameds pav s
oy
C?zo) lbﬂh—_@b): C‘%/h (U (WD

= e Kvamers P&;VS l\\n&(@qd cﬂ{ (/\1> d\/d }\L\@&
belis




Po(mgcﬁ%m (Zak phate Y Of one O the Krmmeus
parkucs s

(8 piod (w3
) :5" f % (W) | D 02 (1
—Tt

M arbitsl band ¢ =T T

fhow the iffereuce S calied Fme ~cuutel pofansad,

i - F,= P -P

Fo hme CQG(}CY\&QV\‘(» Haxw> | {\GV\(QMS () CA /)@0@0(&\
7‘(1/\/\6 Af@ewdcv\@ and. TR wumnawy (t=>-+ )

HE+T )= HAD THOT = H ()

One con depine QZ(Z /‘V\OG-V\kCé_u\i

(322) \/2:%(;:> -F (o) wed2

Al =0 snd 4= i: Krewev & Paviaoms krow
degenershe e fu TR _sdumvvue%.

B3 THOINT '=HES) = HEIT) =4(F)



(B) 2D bond Shuckues

+o- %CY\Q\I'G.,\;%G.\A\&/\ o 20 wye {ul(oc_u The commaon
Gpprdsdv\

— k=

bo (£) — P;(“a> o P; (bex )

(32 Vo = Pex(k&: o) — P@x (lg="T)

oV 8_ Gud (<<
T T >
K T\ k ANl
S J

O - O
- (0 \

— 1

N4 X
2TR copice of Chem Gencral T



<C> (Onhvegas TR PO‘@V(Q@R&/,

Megccdm(aﬁﬁ
Pa ot fuoo P&‘m& hare O hax Yo M ahe Sqve

Hat The Sowme FanGe 008 ugedk I ool 5@
MCHYE CON Oy Yo Commwlafke Vs &S Q@ [«J)\hdf(br«q :

The prebleat is that Pg (ks ) 15 X Smoohd
[ 5%,

QQ][ ( 22¢S s that It ?‘C?(A:bejx caedabn

=> cOnRnue TE pdlar 2ahsh,

0
Fos :2% UAKX YA O U6
@28‘) -T

i CJ'C'\K LL (k K Z/( (C{K\>
C)

(316) Vo = 73(//-75‘53755* P(;(/gjco)

@] N/ x
= Jaky Py (kg )
) D Lo




