Lechure 9 PQr+ o I
TO f)o Lo 8_0'((:" @uauh/{J M&CL\QM.CJ

L tere? f'e

1 r
@. Wl«.y fOirg Iutu CeforS Qre e €

6.7. ®HE aud Hlea othar ar~
4 L ad f‘.c ‘

z-)~ a /'u,u_ 9/ /d y '-'Mforv‘.m{_,
(o/s.{/clex/ @HE! @ Say v £ Se 7 . e e
@ Trau.r/u—/ is & cotiow ?/ 044'22 . e

: w““é‘r( ‘x,L ao'l'y’u;/vé-c (/G.f‘f‘a/écc 9‘/

¢ o 1

3 a Juwga e t/ =38
et A 27 Hw  cowtervalion
‘e N

Uh dar f$ -’f5 ff)'s ¢ / < - 74‘“0{.‘.0" .

o b W
So fdé‘yﬂ; ﬁ/‘-"é‘ j[F“th‘ o féé{c o/ ay

Zovaricat
0/ CAa"‘ .
7L&< I%Z. Focuvs oa ftté‘k

e 7

o'M or
o %‘:‘V‘!‘;;/7=£“"W7 s L PIRIF

'
B2 <p’/d-/>"7

4
However, Y72 = Y2z Cu I RIRY £ LR IPIRD Ly, 1P S

[¥Y? <
<YL P — = - h

jeal A enin ° T A /“Ar//wc&
Tho pyieet csslag of <77

/‘f"?:ﬁ. I'E > + '_e’V'_r/)u‘> =
3

A‘V'I ITJ > = SHIPLYD » <y, 1P ~ CI'QPCV,//’IP(_> . ’e"‘")’
P " - ‘Vc///H§
= . -+ mr < ¥, IP'VL) + <y}¢ /rli? . —

2

tais Cau be /,«_“‘,,,_o/-/
AND VERYy (MPOKTANT

WWWWQ—%

COMAM Ule 0/ fhe /""‘GK fr ia Combured /4-4//-«'.
Phasc o]( Bloch waved: Conftie & /oayf»‘cé(_, /u_.,/,',._;. i

A fodh'e /»O:me‘a'd. ) B
/\J/[_L_ V?-{-VCr}]l,Vtr):é%,.) wWhewe VCF) = VCFra)

2

The fl'g,cu fqvch'auj 07( ‘(-(4_,.,‘/ vC?/-(cléc'ouJ_‘
\K_.'K =u*‘JKCY‘)-€“¢" & B(ocl«‘ wqt/(ﬁ,‘(_ﬁobu

—
-—



Wow what 7"“—'- /bhaf-—c o/ +/1..q_ Bloch -@j

wave | o
As :.s:xué i @M docs b ixalber ,as it ) 2
avariant Vhde glopaf Shft fa tha Aotasprt Spare .

'k r ‘/J' - -_e""" w2, (’){l'k}"
\V",m("): UH,K CI’)-C h’& r. = ,‘._

/S the sar . '
Whetty Jwidereasr [tts alye Cnvarienk va der Aocal slﬁft'

Voup ) = e Gou tr)e .
re ¥ ¢
'{114‘(‘ ZL[LA/LL L s 4“‘)“','3 0 weave / W/ILA &/Qu..«.(: b,

as Hue goss ou  aud on.

wE hich eaw)

bets '%"’C‘—‘J o Aocel /’hﬂfc ?/‘Vfdc—?‘r)r !

1- ,Zﬁ-'c ywseas -/4.4-. coha-/u‘ "/ d‘\—d;c ‘a
ZL:-C{J .S/yac:_ f?g./ Heae We well Switel 7o o Aorantvm

S‘/bau.

{ &

! P
Virt) = -_Y_._L werd) + ver)¥er, t) « ¥ = e " il
f

2
P\ K
vicr  wia follow ,exaoﬂgﬂu jore egucbion as Wer).
Aud we “/1"“4— J/J:‘cz‘v s duvariant  Jade ?»(oéc/fjfh

SiSff. er ?&Asé’ fohase J//akuﬁ?_

: ; comnderva s on
/Qz,u.eﬂ"“, 2ah J'/Mmfri &M/”e‘(q e Le
. ﬂf soreliivg .

s g ) roed
L. ;_ X — X t~ ;,,«/94’-4(4 —Lﬁ CoaSRFIe

e =xpbech
PR 9{0, Uct) /olmdc J7/m-u.4‘r7 <

i Q 3 Oob-_{,cr/-i’.C/'
— .2./}_.\? 1

MNow we switel s Flo Lecs| 1) /“"-461 J;HM&(":‘]'
coe o wen) yont)= o Y yen )
,'5 Sl ,e_]‘ ShY L (.n Valf,'alq"‘ '? No'
'??2 ey 41"(,09? awd P’ # £,
t . '
;guf Cal we Atalke '1‘4-; afiaqg cavarda w t ?
yAJ (71 we (nhrodece Seon < ”C“ij /écirf-;'r../.c “ ek



., L9 - &

L]

Ledi oaagll e /"""Lf-f-n o{ o tdion o/q cav,_l

‘bar-h’cl.e e . We cjiqhyc rT} /" /af- —z/f-/c and
R an R . =
?C 2+ g fa%_-_ —-e_j_b
E N
(b 2 o @F)vet) - [ 2 (-0#7 ~2p) Jvant) +

ok v { o
(i 2, —-ef ek ,59_9-‘—*—)-) v i t) :z-'-w(-._ty—-ﬂfr—
?Sr:@__ "L')'fs(rf). g alam ol ‘D¢Cr
2t e \\ ;
Y , f?
ve 14 (o “eib‘)wr'ﬂ - 2 ("‘W“é”/):’fzug
1 VCr)Y/(,,.(-) ' ,
f‘“— C—Aqu7< of .fs i @-
A,l

Fs Cq//(.’ e ?47‘ A —f’ln)v)f'cj
E and £ {-L‘L SG e More /g.k,"e_‘,_ w‘&; "";“‘J/‘-"/'Q )
fe e d;mé EE pate P

55 rd P A_,a,q* ,4+V-f(r¢)
""ﬁt
9/(Vf) E* }D Wev ¢ ) €

Cocsf laéq.rc favariayce £J 22( é(_,/ L g

2
c‘!. fen ¢

Bzr/'y_ Conncchion ahd gcr/y Curvature

L,,.,l; [ Ne -+ de ‘Hu. Bcr// Cote hacew

Ah:-—(: <U:‘¢)V’Uhlg7
As you cou  Caai o« M/ s<e This ‘.“.. a ?‘9‘%)&
,U(/ tn The Aconeutuns -S/b““C V"’"j Jr.c«,-_,e‘.,,.
be  the tector pfoteatrad,

/Uhﬂ> _.,‘e-fﬁ(‘t)/u ‘&7 7L° A G lee +£1_._ DIDCL -J(
‘n =y w = b Cocs <
Cavaniet ¢ e oo 'Hﬂu.rQ =l - Plhaks

need

( . - " : ,
A. T A, :__‘(UH“ICL&P..C jv CLLPhC&)th,K7=

3



b Cii%u) 6{

l Uu.-c> ¥ 2, l Ul".._7

Al\ =7 Anl = = Cuhk_ I C—.{LP“(t' ‘7,: ﬁl \P"(‘) IU&L)

P

—~ - L <
k__Ruﬁk-lvh' ld"':_‘7 ¥ v&_ ‘Ph C*) <U&k—'Uuk.7 =

= Ah =%
o VK\PH(L)

So —{'Lr_ Barly C—oﬁrheo'fiaﬁ d"“]“ i< a
gage fedd in the Kk - Space .

BeRRy CUrvATURE

Pocatt A C5 Fe odscrvable 27 s vebec

lefuds ow oo hoice of = 77U |

Tte wtl with &« /9%4.(,‘& /—chm,.g ('I «
GLZ;&OJJL'{‘} wibiael ©8 & /“‘j‘*-'-fl( fc_/./ B

é = VAL Xﬂh = --C: '{("f- DICJ (U"LIAZC. /U"L7 = -—L‘ €[J <J<.Um‘/
X

\—'
Ve . Ty vatee of Fu w5 Komsn <3

BERKY CURVETURE whicl 5 obscrreble,
posiiion OFERATDA [N LATILCE

wj-l[',owf zé‘?M'Cﬂ 3 /0 = —’(-to Zeg d r‘—‘l:#?
whet abost Lathice? r
One cau forove . jéw Yo Llock waves

F= L')kgh’h "-An,;,
Wheee # aad h  arve tle BauJ Fadecid aee d
4‘-1_,1' FEg <Uu.,r../ V. / Une >
Nole l:f | 1L freries talte {1«-& 8&{/')/ Constecthon
‘F S‘-/74.'f4£.'0u Adu)m Aél'jJ /ekrjc tve CSle oo 6.41

to ot bﬁkd aad ‘:;,g‘gm /‘0‘7 a/{&)(-_

= '9
% -~ A, , Co/«/ﬂaf‘,'t.; Co  Ae Acotienm Fui
r—.: “(_‘t)r ” 'EA- J = GLA’;( <

ARy block wea e fle c“‘"d-“ﬂ{'-‘:

2‘77“-""- the T<3< d/e,a' Bcrr]
connechvua it sech 40&&/@[,

— ML o



[ Ly
B ey curratice amd tha el effect.
see Hatlewe  Phyy e Lbl. 42, 20602 (2aoy)
_! .{-a e prevace. o] & z.d 8 )

—ét:::F—‘f«é { eurx P

= V}Eé) { "”’X[W J’ﬁqﬂ)]

V,,eqo) : (M: : ur«s)x [VFxAcr')]
h-r_y-!- L will eplek f ) K p- e
‘?}Z: i{v,cg(e) 4(w;ev«a) [V.;&”C'-)j
Kecall \7&);,4(:‘)—1[-‘(:;){:3 wilice €Ce S ax»-pe
f"{""l { <) +(et*w8)x£7f”'“ﬂ] i[v,gea)ﬁ.

-l- (z.EXC?__ + (’_u-,xB xez) F(k)_]
IJ “—a df.a“‘o«-—:) A“l’e_ 1l j':—‘—cl-'
But in 2ality jlg., fa,-h,_e.o wi
re Loffiecsat S = 2 0;
S hyx
. { f - “\w occ.u/o:e_.[ 5"'“'6#/_\
*" b ; s
( Ex 2y + ?< EZ —{;}L [7, €nce) s
L 0C 2 <fr , :
’L-(. M ‘e-j}<(,)l Co Acrd) fp",‘ ’Q_E'x‘ezl

vz,&c-f) J e_ku‘_ ‘QUV"

A

N T T
J—AZ(r"“’__

PP l."'S '/LA Ok’)

+erm whic ?U«uq{ﬁ/) o—1lE Aad we CGn jlae anal

other tesms  when wr C-o.q/b-n*c Hall ceu duchady. For

M Cur/mf ._L €

Jn=p 2 Fiexer oy -et exen 7 T He)
R, I’




D-‘ rac L ?

<t Queabzation | Gaass-Rouwnet fiomen é
‘F-r‘a.q Aall /unl..4 04 A e BI Ba‘/‘] cerra foerg }h @qd ’
Tt Caurre ceerva g re

kK gre e Sare!
o For Jl'«/d&c'(-«' e w-'.c(/ & F< 4 Cw‘(c
—_ ﬂ>£d: and Flhow' i1ts pusutized
#3--&!—-5 B.ds= ;_"_t s , B = ,'"J-gg,e,- .uaﬂuot-/r. Chargc

7< which Y%casern bhe H o
=7 # kdJ = ZIF\XM/ o /“-4-;4«.,6.‘: fro«opales 1'“_{,',[(,"

o~ i s ?""’ Khowro < 3
"é‘l—g &u{e,y- /
Charec Lt~y jie

L«)hlc4 Al o S 2y il\.._ "o o Lo i'C
hature oj tll-g /q,‘l."l-t:jail Aq F ;- f/

— ﬁg% ‘I‘J/‘L = Z2Fc wawt Eed

Called ag ta TNV AN

C 'y aag (‘4""7{"‘

imVerstanl o the Cherv anumbern

MasreTrI<c mowopPore AwD
(sce M. Nawahara, beonet

Feyeics  Tof)

For etk Ol-a"?‘( ! Te :@ﬂg.Jsl V- E=p
Fol ,ua.ﬁ,,“,{.-c gL'o// ! Lo =‘ﬂh B.As ,

bt ,')L flcee &5 a A?f«/ﬁ"t /-uo-;../.&_;

5‘271-1 '%-‘z z;h_‘f = 7. (Y,y)e)

3 ¢
(x23y212¢) %/

DiRg< T4antzatls,

V1t Cop and

7 =0 bfc ZR=,

Zxa =8 . Thevatuc of A 15 wot vnipic Bt thay
Courncetcd };_ & gakie ’/"’ahJJ-uf'xx-qéc'a-v.
A=7’A~ (¥,-%, ) (Y -y o
e B ddaater UL i

-—_-__-_‘_-'-'—-—
4m (0 9, 96),‘ ()x,0) (ir-_z:)
b g, ) = s = Z/uq _____fZI %)
;4—110’ "" 'S Sin o —

<t —
Hree will be adways one £/ Gueky s foint,
Tl Iﬂﬂ:n'ﬁ is

A is Aon .r-‘nr,(_.w- but itcou °L"c""9°¢(c
all obscwrsalles arc Singetar,

Morecover ’AT 'b»t.l., ?—C&?‘, A= ?m _CM AQJ 4
e 2 =1 ( e i)

P 2 =-r (socth pote)

{AN = i"‘l (‘7, x,0)

(qu 2 22) 3)e
what

? oy, Ty a%(r-—z)




At He. pkor fl, vector /a-t'-m LG ey /Lu(é.'fa.&uu_l7

toe, AN'A’J* 2¢‘_‘ (—y;*l ") Lt
¢ (""E)("?‘E) / L A'V:HS*27‘¢, {;y_’il_f)
el | <
o P :@ A ) = 4~*27~,(7)o
A —»/?'_—4 £ VA(cf’(th(,- /
" t) = Ye,p)- ¢ e
Hees A Gy - 27"’3 ) Chit)= Yoy e c#/\
) e i : 2 ey
g = cny) &ICZ_:A =¥s e Z#‘ﬁ

Uiselh oo kkises

_ 1% e d P 29 aagre A Ly fn,',,}
e R o) . | T3 ‘

c,'k‘F

aad ff-Z.T; Yo Cr, k) =Y. .(rt) e : 2—1:_1'_5 (\'ofgi')

_}O AGVC A" {_l‘ e}‘tﬂé"qu ralsd 27,.'7< i
oty th (Y +2% _ (&% )
% VJ € ): \P_g“ deu,-f 4 Ct h
ey 272

) hargc s gucatizes 7
NaLaJ] Khowg

é-nmg Mo o S TR Hall Gﬂvdqc_/-;'u,"’/
o
:6_:!__.7 T _f. [ g«.(};"y Oc_c.u,IgJ / d&k- .E (h) ] =

— Rz zm

(4

St| &

h

|

END o©OF ,_c]



