(PO\Y ach %rpihors ‘Cdabi Yo mw"lfaj

and gp(a'al Mm«wg
OBU Qwu.nu %%‘-wj ydwﬁa I-'FraLayz



pr\« Sb’M(/{"uYQ o Semi-R(emqnm“m M'v'ﬂ/a

n,
n=k+m TR “ (Rm“( anth scaley q)nratudl
<X,7>--2_ x, -1-2 ""
g=1-« =1
indicey rum Hooush JE§Ak2L ., 04,23 ]

(E‘) t.s a lynem/{a:zcdt or“wonm'm:/baw;

L= 4"('..-‘\"
R

(1) v=p
<Ei.E‘)‘>= CS\i‘} £ £i'g 1 v20

ﬂe Ccm(rmul banis (6; )i: -k, .., m Is & 50m£.



§P1°wo(ml k) > S Oo (W), k) “"‘iv{awn"u?

1: i \[ "‘,6"“"23, l(./l

N\
G@* (‘4‘72) 3 G[* (w.?R) wner, c@llcn'u?
foc w23
Spin strucfures on onesded LY wlls

M M%ﬁl‘b{ wMo—f Aintsion n

TPep ()=>M GULR)-pric bl of
+ 003 . ovrosted Prowss



M: A Spt‘u sbua\lwc S a é?_(_(u[?e)-
r‘)rfuo(pwe bl ?é\(z( M)-7 an il o papt

B
G'L(H]H(PM{ (1] sk




Now we & o coni- Koo . ueehnc 9 o™ M,

and space- amd Fime cm.buzLd"tmg,
Write  fiudih "’}"Z eolike vectws

ﬁ‘

—
M= T o {

S

7
AV Y

Def. 2

@\djdﬁ"tﬂt From TOIm,k) (r)

Feap- PSo(m,k)lH) h au

S0(m, el - prin cple bl
?Soo(m,k) (M)

A a mdne Yeoin o'f o Spia Shwlm
6?99‘% (M) :- &~ (pSoo “1))

Pin, (w k)



P

)‘)\ n

\

/

\/
/\

s P
5 '

()

0

7

P, M) x SO, (mk) — &, (M)

T‘\Q levi- Civte ommechion y:Jn(A a cprueetion

A’QG*'”\ cn (‘)Soom) Oand ?S ‘,(ro(ﬁ/ )



Spiner modubey for R™ (R™)®°-R>4
% (fR""tk &2

Cg'h,kz @ /
e < XaY+YoX+2y0K¥|4]

WY;".’L ' m g(eao( o/! @ o % %o’ﬁ‘d Xl\re ’EW,Q)
. N -
QPH’] (mlk) = €V4' eer VZ“ l g(v‘:lv\,)= .1,4 Vt"] c C&“k

a CQerk t“f m+ k = 2v
Ca”‘lk 0“{4: -
o.// QVX2\’ l?xz'r

Tl € sl

P mtk=2v+1



le'ms
e

) =
| —>

° Urr X(Y

- =),

| (

‘H“:‘ Evel

T k

ce.,

Ly,
M
2
//er ﬂ)\”"
C

0dd |
+k I
m
o

V4
2 )
on
roo(uc/\l

v q

Sced 2

-

) n
o(

i SP

e

QL




4340/,‘ k=0 ,m=n
1) oy b Saler poduck ne 5
G\-; W?"“”’(@( "D R {"(.Cpmo)

<P Y¥>: %; CRAR

<ej PG ¥> =<y, %> V)

b

= <X-pWs= —<p Xy YxeR

e G chs clow -bapuitin,
= spin (=L (Spin ] acks el
==> Cp;h(m' qd‘s [snuefw@%



Qmmﬂcmc k=0 , n=m+k

Mdﬁ“?of m,k LtS?J)' C&'%u/ m
ol of R mudbilicatron of 1| R e

}0>._<('{‘[ > V‘)-'(L('Ll( i

bod wd gwmb(m,&/-thvaﬂad

€, P Y >

k 2-k

Thow <X (p,’q’» = (’4)“4 <& \p,)("‘{'»



D (s SP‘\’\,(“?, é) -k Van“a‘j
& > |
e D‘Jd»w/c '
bt wo loweyw Pm;r&.# Siopelice [ 274 371 J
The S(Pitwv lgamwe
>,
X L
> M= Psmm) ™

p

A)C&W muddigd; cavon ‘T;H & 2,M—2,H

Xl‘P Hk'?

Y =0
XYy *Y'X-\p+29()(¢‘() Y




1) ot i prodect or 2. 3785
& X b/ ¥>= (- ’l)k'M <@ K->
3) mdvic conmechion
(comen from conneetion - 1-{oru
on P 1))



Our inteerfs

s Raemannion (k=0) anol Loveataion (k=) cure
: Paeadlel sedimy of 22 MM ( =:parell

0 Bamimw" me gy ton At

. g(pz,c,ia[ lw(mwa ,‘Z»g. (QJ&L"'YM‘
G‘z’ lwexmn‘a ( g'yiu(7)—ummo‘a




(Parw Spilwn omd Ricc: - couvalure
Calcadede Zfe R Y\‘O”— C(Y)f

/Jf\f csaParJU s*poww(-ku RX;YY 0,

-H«wo %C(Y) /'i
((2*0 ‘, Q“()) = —ﬁ'c(f/-?—c'c(t’/«,no

. @dc«-o

Qe ,.) rk(&c‘4

lece”(nl | we .Q"(ﬁl &e&f&b



(Pﬂtraw 9‘3!'%% n mmanmdn’ W:
/Zb(fq " 'Parwav(syfwf) yw(o( @arw 'té&uS'm
erem T C o m ool
sHe, M-y T

= Yarallf SPitners 9 e pamZ/J froms



M W g Mes 9'{)140‘10‘& Kpare SPILng

X — Xy
ker ‘}\” (s an fsn‘ropc‘c S paee
TP” @Rf S a c?& verov space wnth hemufin,
mebic <. > 4> srnﬂeofe‘c ¢ e e 00=7m<.,.»



Act)[k g,J,ng VCT H LS tsot(rO}ch

& VLV
= Yoel . Il RGI=IALN RG] g
?‘P ’f tl,L(fJY !'So&%'c “-, /o
O=v-w- [p + W-v. (p = ‘2<vw>lp~-2<@
cplx blam ‘UrwJ\ 0
The 4t Al @ cple ¢hudwe ?c(V’ %(V)CT,”

/

V



W We
¢
wa A )
(Ie:t Iu{‘) | L {0 s Pare »f RQ(/L«:)
p upamo)fam [" Maxfmle' l':r ;l;”.
S0 pfc)

T
Gy ure Sedk(
inde AP
cop‘e). %J'n«c}wt;’d‘\ ™ o

Furtlor moe v,
(p = O => \7/“}: O
(kaklr )

We duwo hant
R fod
Ul ko o i



%oe'txwé n= U Z,,NsZ?N@Z;”
[fxef’ ” .‘S ‘PMC<=> \F ej‘?*m 'ad YGZP.M

0
Y ¢ e PN is parllh  Haw cite
e (peT’(Z*r‘) ) C?Fk SJ'udll«—\
cpe TN a9 cy(«dwﬁwc?”rrﬁ' il

2

. (fmixco(,fﬂﬂ.‘f-‘f. >N %}'H._.W/
‘\“o #

l‘l

v



'j{ wt kot « fﬂf«l@/ Purc sviw, we aby
()H-Mk o«pmﬁ[ cP/k Vb&m.l /5""1

) e N“°M¢ /\ (T*11) = bdewepbac
S
Foo lea My aily:

Cavvv‘wrt o{‘ﬂu; Lﬂa' Qic.ci- ‘M
M A Colabi-Yau wdd kM dod
’hﬂ“’\ & wem - f'vu/ao( tuf(rm bﬂx Vaém ﬁ'/“! .

YMSS‘&.«AV“ .
QA L(J “J”L |'Vt
TR 4 R Mt lall ol



Hlo M'/ﬂ

H(‘( (r,,‘a,f) ' %Pa‘ ' )‘ZDoPLMOl t'uf?

Baok Yo qur exw‘é;

@
g?mam?un‘. qﬁu«j fi—-_-b H(}( (ﬁ,:l,P) < S(,( (%)
;g% g l(a',‘Mr 6 ?"Cu W




Hue / mears - l“ﬂf% 4() T, /’7,"'2'(}

B He m\m-o me‘zrex% ex ist
To @ Eunr ofoce K3 = M4
Yoo S /wl p} 1% o

lsmu('ra -('Aﬂs ‘[oamaﬁ.fm-ﬂpsq)udnc-
ol Toloid - BiMA. Mt pin.

To@ M= C/“ )z (zew“—)(z-tl« w) I(ejz
P%UJQJ %TIHW'H“Z wc() ey

Hel ()= <[ )} (2] = (2, wit] le7



E‘me’y&Z% n-‘-"7
— R
2=2,0,¢C
R
/1{ pe Zf\ioj,ﬂw« 7’27"—9 fic Z?

)(l——-BX.)o

M-”L Q;‘ed'w "-=-V:’)- . ,0.

T',uo M'MA o oo{mim‘c 9/)1(47‘/(0\-. P®R7



A peT(ZRH7) & parlld, He
oLy € Q(nl alﬂpm'#ive" ?mﬂu( 2-foom

Hof (9] € G, = Aut (O)



EK%}: n= ¥

2 = _Zg oC , Z;E: Z?@Zﬂ

Mi?; > NR®
\'Mtofzuptb"f- “4“\5‘ un"“t Sme MGJ,I
Cl“!-?. Mﬂ““\ Me"n‘g

H{ (1, 3,?) & ngin (7)< So(g



Thw"“": Ld Q’l,j) fe a ca«rzz:h Q«m.;ya,

Iﬂ\,ed o e a PMoM SPiker .

Then ﬁ: TR",, ... * N, | wlhee
J

e : cleol kr'l a pmJ«d
X S Cenne P
QEJ\ Na s Cd‘“fﬂjs!.u(’t(?m Nd /z)
oed  HA (W)= 3 50 4 N /4
2P
S'an [9)









