M7

AS 4%51’5«[&14% fI«//D/VJ/W,hf Hegories

A5 4 LGSO /)kv‘/’e(ﬁ'on /ﬁ/ozz/'/ .fpéw%/ 0(/'/6/

[}

(-]

o

(4

[el F b on cbstract I%V/an mumbor " ﬁ/f’%?/w( o our Tock apoce.
/‘4//: Aﬁf é;@mra%/ru + 1.

/19 = },4/4 + /—J}F/ /} ﬂ/ﬁbd%cﬁ’&m ﬂ/ﬁ(m/?r (Pz; ,0)0
P/oﬂ;ja/: %m = Jw P (771:} 5 contchnd apuce [//QH]H))

F 5 defined dy: o (1) [gh> = = lgk>  (w5)
- ()P (ks = RS (R
(0= % o)
2 e L L L A/
/{%p@/fnj e/ﬁ/,( /49}0()2(”0*1 44 /é( gﬂﬂh f////%( ré?{y f/'m:’f:

/Vf : Mo 714%}/0/,, y mesy éJJ b—(c/w AmAnlse s

/Q,’ 0}1 Oy ///l{?/b/’MQ r)//;ar" vacuum ; /): ’24{4-/- /ﬂj
= be oave 6//5 Wt ¢ M{/ﬂmm~%( /)//Zwv e
2:.32/2/2/2 = & wreal,ou-sull Ao/

A 7
fo 710 ?ea% , /%Jg L%( gh—f/aﬁ

° OZJ/VV( : vechr — & ﬁ‘fa./ &= 5//;101/ - & ﬂfa./

= nspec) Ao ( 779@/—1/44@ ) Sudy !

* Juduo | Weve exishs q vevy specisl A bngue 104 Uy RET :



ne
Me‘[oya-— Ll//J( /vm/n, /:1 44;9/;‘/ /’(/0,

§=[Jd% - EFTEER) R - (B0

D- 8 -/
%V(f 5-”0{//1// //V Dfﬁl’mw) r / ‘/f/j{/A

f /4/, e (ie(C)
Op&h O/M% Come W//ﬁ

fﬁm pc/Oh ]Zﬁcl{hfr J’/(&)/I;/nj
oh olith brme | stavts omA tndc.
%ﬂu.—/ja/ah m wove deterl: o~—_,

A0oA ..(M/ﬂ(v— }/dmgw W4 'ILAZDV7

A
> 5 . AB C’{":”’/’{/}
I

‘I—/ all beo ave Mumam , V% oy be éoffrpﬂ#w( as the p}a&mc @1{
/‘/Dﬁ btomes on whid, 5'147/7; Conn h . //%Vt f&mwdfyi DP— bmnes,)

<
'f Cﬁﬂc’m’hj ///fwfrfr Ma—/oéu'n] Ll - Padon ({gc,.!o”; 8’>\——c
B _/‘"’/‘\
A
ﬂon Y- Feynman yule: y /Z\
SN

G_—b__c ~———
(T — 4, o ,4/,4
e }I’L/Va/( J/n/ly 01[4/!,’ AAK/A[/?, >
%’%@ noh- /V/,a/f A{% /w'//;/oeébh,r 012 SVM*M/my me. 0M7Z /»/(}/,J ,/

o Mode - 0,0%: /)ﬁ*"w‘p wlo closcl ﬂ/n’u;o v theonsismt oince W lofle

Cm B¢ Creaded m Sca #f’r/uj processes - §/}_/_

15 7 7/oe Ifaperf%nhi \
/6/05//1 m‘nvA ﬂmfy | name. Come ﬂﬂm /OD V=2 Susy )

. %th vmilsvstood W Ppom 0&7%}), Lohid, Cor eI Ouols Y ﬁaw;j
&h/g a Z(//’ ov 014/:, 4 ’n{}/:/-kna(/,;j fcckvl Ll nok /):;np/g



Comb;'m ﬁuo Ay /,)(c/uyf( %ﬂ?x/ez’nj Cevel mw‘cé;lj:-’

> b Uhol ouv ﬁ,x/,/,;f Wocks {7 NSIR omnt + /- (for Wt
&}wméfnc A:;Z (,4)/:/. Wt fhon bowve & Sechvs:

Sector S0(8) ~vep. of ils Ushiest shate
A~ 1 fadsyon
NS + 8, (vechr)
k- & } R G
R+ g | e

o Kocall Wt

Ly= Lprebed ;L= Fpme ieh
e 4, F = 0(8) or —1p (ws)
o Euforeing lvd-matding | (e Ly=Lo=0 | v hove:
it = 4 (Wep)= 4 (Fed).

° ;/—7[ /} 0&41/ %01[' 0///“2/? /5,- /é#{(j{l/ 14?‘ /V.S‘f'/ E'f//e— ﬂl«ﬂ{ @Q—/Jﬁfew
'ﬁ)y VS — (f—/ﬂlVA,fr‘f with He fachyon ot -1 ). Thas VS~ Cann 0h\/7
6¢ corbined with 15t wlile Mo oba 3 cam be combined i amy way,

° 7%.( f/’lfw rise fo /¢f¢ %Ul/ﬂw/'bj (ot y&é gfl?—/om‘/;cé’o{) A/c’cﬁuu: 4
right | Gl SOU)-+ep of Gghlech oedte
(’{/’(- !ﬁ/‘f”) } Vi 1 ﬁ%yoq

(WS¢, V5+) 5% 8,
(’VS*/E’) 8 x & z

all
massless

//VS—r, P+) 3 £, % 8
(-, Wst) 9'x 8,



120
° _Z;I /QC 0/9&14 Case / Gaso Mcl’o( Z out o{ 4J'6014>1/f, /45'.((,0"1{7

bt womt d gt vid of K Fachyon | Wire wmr o ,}cm/:%//f/c roice.

o Now , W select omy Subsct ,91{ 10 sectors . These are 2/0 pof;/’é;'é’f//«::f.

° A/( re%m’m one f@olal condhon aml 2 Com:’s/éncg Hf»wrlmynh:

/) Mo *fﬂoéyﬂu
2) m M ’ V/, y d/, c-:l/'ou. { Dé
) moctudav  tnvaviomce z (an/ ve Cmn be choson as
" hme //}
3) mutued /0@&’17 a/ Otvles apem%or_r: .
0 ‘\’é\* browc, et
0
((u-/s‘ Comme frolm '?://Z /IY z mhr/j[\ {e
%{MC/V‘/“/:‘I OP/V'@‘/UVS) Q(fg/p{(ﬂ(

9} closurve af OFE

o The vesult q{ e ﬂmalym'_( (» Pols.) 15 Moot ouly Av0 nelechons wovke :

—

c_ [ 4 (W)
T4 ()F= JF-{
) ! ( } =1 (R) = TUl mems we crgose f/( not 8.
Lﬂ,__/ k—'w——-—-‘
Hmores tadiyon Stame /Ig} or 0/)/90.(;'/(. (TA) 641/;/44//

CJW/'CC ﬁf ﬁ//;ﬂ?t/ in R-Seclor Q{Zﬂz- -Sioe
@Ihﬂﬂy{/ b rm. e

TB: (=4 ()F-1

[}X/:(f EA{/IZZ/ witt, 9 <—><?/( budt p/r;alé'a,ay wai/‘d@n‘/.]

° /4///;«/14/&/(, d/Jcnk)%Dhi Z[gl r 4 TA o /V§+/ /Q"‘
IB ¢ c M, Re
_72-,4,Z : NS+ , R-



AzA
ﬁ’/)m/A%:? ﬁ?/ﬂ( oow/w# I /4

Secdor S(8)-rp. decomposifivn 1 ipeps.

( WS+, Ws+) I x8, = [07¢ +[2]Bz+ Gl = A+ 28+ 35
(VS+ R-) 8,x8" = spimry+ on/uy—:/wfmr%/ = & + s¢’
(R+, 5+) Px8, = Sy +0{céﬂf—3/onfaov% = &+ 57
(£+,2-) §x 8" = [11c + L33 = P, + 5%

WMotebion: [T/ Cm) ptoml fov ambisy mm. /Jymm- oo o_{ romlbe
9(/,1/ %l vt j}ﬂm%fm' Zf 0/9/011’414 %/Mf/j
(=2 Susy = 7 L
7T )
/ @7_ y/»
2,2 ore Uilabin”
éunﬁfj &;{ doo [s:
o 4 (obvius)
. I//f/f- Z—ﬁvm pakhAbZ "o //kéf%-/édmz)n/— /’e//" EZ = /E&}/,,, A b Ax”
(as w Bosome case ) Hy = AE, i5 He covesp. petd ohengh.)
As fov Phobn | duc to pangc- S/ﬂv/he/'y [ B~ Bordk )

0»»% Froms povse Comporionds Cowmd : 8{] WA /"J“e 2, D~4}

> want = (5= (1) 20

o Mebic K/w —> a,‘j/ (Ae 2bove , but ﬂcymmcﬁo’c. vy d/d/’/,?%/
Pacelesnes can Y2 /Zn/aageo(.)

= D-2 D(D-3
7 Hdof = /2)+ (D-3) - ~ ) . ¢

-
///h/k@é{y Mﬂﬁ( ﬁrfmm}/j Ih 0%{445'
o lobio o N , #dol = & (as Coplaine A o opinov oy K. abpve)



122

°jmm’/rlfo Q; — k. (= 2,..,0-1) {7(7@(]( fevariance | Gh
ﬁw phobon or Jravnd o

/4&///%%@5{7 / the  constraint /M//‘ =0 musl b mprsed

Ceatiss d1 @ fuchic atstichon of M dof by “tue gpior

= #ﬁfa,/ =(#5/Z)/p;orﬁf,o./f))([p—3j = &7 =34

* RR 3-pun prdmbiat Gy i ((3) = (G s AebudiraeS | 5 = dC
# a’a / 3 / pij = au{»] //’MJWV&: A M—Shell
‘o) = 2

_ 974
1-2-3

= 56

4 //—ﬂ)wz«x poml&mé’el (; A o/ﬂa/em/{owfc K = #410./= s

/éba//&«f A?/of condted L5

Seedor S0(8)-rep. A sompocHon in 1veps.

(WS+ HS+) (§x8, ) = L[ol, + [2]y + (2); = 4+ 20+3S

WS+, R+) (8,x¢) } , , { = § ¢ 3¢
Spinov + ()ed)kﬂ/ﬁmor

(R+ Mst) (§x3,) = = 8/ +5s¢

(f+ , Rr) (fx8) = [0], + (20, + (3], = 4+ 28+ 25

h

&Mwé’iy ”v/ M&V/
r Ofvionty | mudd o] i melypys s a5 for TA

- 4 I,O&:’aﬂj 5 Y ﬂ/pfﬂ/‘m«cc, 4 2 Hp- L[4, /{/m %c e eans
Sedf- “/W///ﬂ ) e fg,{/ = (x é)/l,‘/ = ‘/;W‘/l’f ' (wille metot c§;/ ).

- Jrls

o Ih M Grrespondbng FT sl dnably s wmpoce af He el of



423
the [iebd ohoh | ie = dS, with BB

#dof = L(F)= 35 S

/C’y Lons Leavned :

* Bolk Maviis e By (lowicg for e il Uf-achin fom [B)
o Boll, tme 2 dﬂrﬂm'//&/' oA bence WN=2 SUSY
o TA ik wn-cbival (6ol chivaliVis spese rymmeb ctly )
. IR /s cipal ( only O of W yivatihes 15 reabized by He (/mmi%/').
o TA/TB tue odd [tra, RP-foums C oA tumee Ve thavped
0{(/25/5 Comlﬁj it /ém/ Wee ])/wbnzwr/ are aﬁﬂwx/:
TA: odd PP-poipubiats => 4 ; / g /c;_ /¢

22 T g /ﬁ( Y

n tews dof ice

£,

/Samg ﬁ/a//, '(_'I' ho ﬂﬁa,//

TE : tre, /GF—/DO-/%A'M( = \4/% 4;( /Q,/ 4( //C

' . ; .
/hsvlﬂhﬂ/ou ‘ ( ?o/u/ 4 Jpace/n.e/ :/)j /aécy.r {0{’&@(
/ /;fA’Jra( 2 tvabiebon a/(,,' 41[/0/;4-/} role — et M&)

ﬁj&/i , On@ 44«? o/ ﬁww ﬂé'ké’e@ uibl e oéﬂlfy Aof
ﬂ//hc'c 72;—0 = ¥ /;—/-_P //“ft’c;i(.’ 6‘; I f(%’ el il

AM% 40? of/ﬁc naiye #0{
ﬂ/,oa/ : ’Cy = ¥ /:3' )



, 179
o 4/( ém-c Mﬂoﬁéaccp( 219 é/’mn@ a5 /é& Ox/mtaaa( ﬂé?c/.r Unols.

(P" 1 /@rm’ra( {7 M C‘om/'r/&hc’y % AA ﬂ,ﬂ,yfml,,’/%

¢ /76’(7 Com ov Can m# be /?m/ 0{2 f/&&u f&aw/(ry or &C@MMWK :

f L &”‘7’{7 /64 5294@4474:( vs. L
/o /

RV it oo (il
Cetmdid ) ))-bromes

° %f& 2~émm are /@/(01}052 /ﬁc ﬂ{?fec/{ o w[n% pon /357;:;0 .
e 7t ne /é/z:r'/ el b calubole Coapéoy 9_//@@—(4'&/0( b brome -

) (/ﬁ/éx O/U(VDIAN/ = @

(Simtlorly, one can uie b wwolee gparator for M praiton o dplerinne
N Or-ome /Wmh’/ (48 el nof oo Wetse Rlculelyp me. 7

o A simpler amolofos coealebhon  Aphvmiyes oo bpome —orae o ce
#om Hu //@&Mzr ‘ %Zymwﬁ

[a/ naky /ﬂkaléoaé.( /

losed - Sﬁvlj {y%rmjg s - 044[:5 e - &70 ﬂé'gfrom

s A of M tebestly coufimns Kool M Dobrowr sourciy R poluhat
are indeeol Heu ofjects tnbroducce X bty o whitd. pon obinpe o
o " 7’4{7 com be mcluded 10 W 40 L /&/0‘#7 why Wt O
acho , We so-Ctol DET - acbbn (wé/% we wnl wod a’/'ffcc,sf)_



) 12¢
153 72( I SM,O(fVJ"A?Hj{

o O WS /ﬁeoﬁ on W %&ha&v los a Z,~ S & -6

Ko a5 Ovitdebhon climnoe -
% & — ](- &
s

c led R be W 0/%’ra/m/ /744/7&%%41; W Syomm. h M_famné'zco(
//thj: /%> — ﬂ/‘/’? OO’M'ow\{y) R=1 & J?-ﬂ)%/f,ﬁ)ﬂ’)?(frﬁ'),

'4’/01{/ mode 0@60@/‘75'%,0”/ Ohe %;ldf &/&—4091“/2' - g(h
RGN = ,
. /Og Z{(/f(jz) /§ G /D/O\fec/ﬂl// j-e. P *= P.

Y/ tmay vestpcd Hu %&(7 fo TP, /@ze @lpo Says “wrod out S
ov /ljﬂtl(fg " or ’79/4)(/%# W /&sz y /ﬂwﬂmk/aacc v anomt WM((VJZy

s The vesll s He  Uwoinked obing |

o ﬁfmbux@ , Wns /3@’&«4% Conn M de Wg&'uﬁ ,Z 4/!- pA m&v/.#mwzm
ve e led ﬂjmmgﬁ{méf’yl ). e. 0qu m e ITE case.

e /éffagf 29, V2% /VS/ VS Sector:

/XVXX\/):’ [-0]¢+ &]gz% (Z)G = [+ 28 + 38
1 oy
Shoks ore W E10k> | g afbe Hoc pojechon only Mot

ﬂgl”ﬂmtl/ﬂ’c Sud V(/rexzm%a/éh: are &//
o A Similer logic epplies o W R,R & R NS (WSR) sechvs, piivig

/2’ 1411[4(: , l
B 3 Gy 5, G 5 0 L
o ykb@ N=d §Usy &{_/ /



124
7 votvsr , His pryecded or fruncafet /A/a;y s not Cows'stent

Aue 4o a f}m//a#&naé deomaly .

[ This Vs analypous b Hc famons chival Ut) Mooty . The
latler mey b¢ dun'v el %ﬁm Curr tnt ~hou-Constvvehpn, duc o
2z Hr2 ks Wd{ﬂfﬂf“ o Iu M prithebionel case,

T
W kel bies ore practous . Alis | Mot reliont

fmfyj(m bt cope s &dex ' %JA(/ doms. 1 = /w)(ajmﬂ /m/ A=1p

b,
> (M/ﬂ The ﬂgmmﬁy of sloke 1% %/14// wini
M\’{ . ) ) /
/5 ()ﬂm;u/ Woice 4 d%m/. An amaety

@L be avo'deod ]

o The cuve is Mw’;zm and vy A/rmpd/: O bos 4o ado 52
DS bromuo Gefpre b pricckon  As tplained tntier, Hos
G esponds bo ao(dnlrf a U(32) M SYIM /&‘017' The pryechs
ab acls 0w Wis Htory ond ptduces i o au SO(32) St baeoy
[ One ey Suptr (i 12y mottvstomal ny @ pecllng 7

¢ Weomy olokes ar
g B A" s

X, |
%au- Pa#abp /ackm y Spec/{ywj'
brome v lutts /]/ﬂl:f g olladled,

Thove o5 atn o extra "= " asswcrckd vally Hoe acbin a\[ HK o

/éz VAo, 7ZW!/ AJM/ withe W achp, 4 < 1?7 Ohe

/s vedicceA #ﬁw /sz/a[er /A(u /f/=.?2j 4o m{_/(///z S‘véfe:/
e fron e gogp UW) o SOW).



127
0 7Zu5/ we end 1//0 w/% q %/1):*7 @h/ﬂ/in,t:/ /ﬂ( furV,'(/I/z:f far,é

of hpe IB + o S0(22) SYH Heoory -

Tape T oupersivg . (Mg + 28, + 35, )gu f(eese),

+ 43¢ (8, + &)

T
/f/a/%/ Bos. Hrm. (G('awjz %f/té —f(/d«u(f::w«f}
2

!01/«_!_»’ lﬂo,a: In M/K /A&?l{/j e ﬂﬁ#&m/ /;z %{mvz onc Mutyj mm/
/éfﬂ// /ﬁc P&o‘/'(c/m/ P = (//1'- qu/Z 664;/{. 6(0{/25 /&c é&/ﬁ,

(&) — {{© G}

}Ovu_( J'du& (AJ/'/A a(l'l-(c[)'&a 0&0(44{}(

= W boltte
& — {{®.- D]
annulu s

M5 s S—/n/o

V4 /{ﬁérmllfc Sﬁ?l;f

e O /ﬂL L\/-(, Ve M & k/(}é#-maw'uj 0(((91/5 arc /00 llimép&m&m‘

o Y- SUsy ﬁf@/fuu it Hu ﬁf&/wf(cﬁ?ﬂ« Ol e Heto vz
//cha&é/mz -

[l
v
B((wac o/ &(ﬂ/ WlaM/Ly/ /% I S‘a%'cfau-/ 1 ngymme%v“zc

0”‘//7 One a,( W too Sechrs & pet vid 97/ Ve {ﬂ%ym

« Lof us choose o /w/ We Vom. sioe .m,azrf/mwéo'c | Wor ééj by
o D=10: gkt X 0s7) e (= a-3)



129
° ZJ/ us /(6!/0 /ﬁc Z”ﬁ 5/% fﬂ.foh:,cr

&Z/‘ XLA/S-/ (=0, 9)
. /Qfor%l:f Ouv lon"o@m vtsults ) W ctotred &&ﬂ?z(_r are :

(c,&) = (10+ 240 —26+ m | 40-26) = (0, -46)
X Yo h% fae M ha

o« To ensuve W /Cej /Wopew‘/y c = , add 32 (‘ﬂ/'”m‘/’;j
Mg/ommu él/{'j( ‘&Wn/ﬂh.f < ;\_:‘/6'1‘/ : /4_ - 4/ - 3

_ oy _4_ ' 22

> §= = L] TOMYN)-2ig s, - 202 0% 5 08

o The f/fcﬁwh d{p%wj ﬂom wasi-sull / el *ﬂt«/&&/%{ coudbows & GS0.
e 014 /ﬁe vome. 71e , e 4&% as écﬁye; /9—-) a=0 K VS — G=—’7z

. 014 Mu /,m, §le e ﬁllﬂ( us /Zj /{hwoz,, /x(fmﬂ.r:

R: a =-37 + 52- 277 = 4 = o messby Staks

s - cz=~o°f—22—i -y

b =  mosrlosr Skler Gvice %m

Ohe (f’omm'c o Mo %V/h;’?hl::

» 4S50 Com e hosen as I IR : 8)(&:14//0@:.
(-9)F - /—4)E= 1

* Zf’/ Us recell /AL Z?? ,S)ﬁfc/nm/r (‘ﬂgé{zt(aékh /Zt 4 %OV«Z’M(% G%Vm:
///:5/:/: (z,f/:

(8, +8) x (£,+8) = (8,x8, + s xtt 0x8, + 958 )

Vs R Vs R
/ = J+28+35 + 2(P55¥) + 1428425,

¢ B, G /g”’v,ﬂhf - ﬁwmr



, 430
o The mra/ocfﬂw clcule o [4(/ the 'S0E2) Lokrobe f/n?g_// yeads

/fa/ + 8 )x (/f,,/} + (4, 99¢)) = -
7 4 oA
Sofs) Sopz)  Sowt) Soln ) rp.
o 14
lgh> A A%, 10k>

;'-y-\_,
Om by e bie 5)./ én/m/ﬁw?— ne fure #7[ A

= (gl e 550), + () wlela) + (0,56) + (6,455

Homions Jrupe Basotrs ijlbvs
R (\——’W/
=1 SusRA fO/jZ/ Sym

[ Mol aimioriby b ”/{-7/%1_.// Iy faed we dve Aabin will a Attt
ﬂé’n’yy Ml/&ompéﬁ'ﬂu a/ Wt vame 104 ﬁ'/o{ /&/Wj. @f/ﬂmﬁwj o
¢, 0#(/_17 Ohe o/ He hoo " N/aé(j &ozflyéﬂf, 7y 15 falled

O 5‘@0477 /(4 //.Cémg—wmé ;zma;/,/.]

e 0&11/ Md»%f/’f WVas /lh(\?/)’/f(%/( /1; MwL wWe /rlaa'/? A5 med /ﬁﬂ/ /&c
thrn ce qj NS e B musl e mede for ol A of onee. Bud tis i3
nd bue. Wit mish Heonzs oue miphd by o cnshucd by

chowsing Wffwnd bes fo oillatal A are deconsshont | Mazre
Cails a4 Gonsisind /ﬁz(wj based o, 4,06%23)/ Wt A5 aceovstip fo
=M +1Vd md JLZ/a:a/iy ﬁ/%(‘//m/ bec ﬁ;/ Wty nulseds,

7, mm?,cfy AWm}ﬂivf Ay .. froup i SO(1) x SOU) ol Mo
fp/(AMm avises as (o1t ﬂ/x/f/aéé;,,):



Ve L 131
/nyYZTg Zuﬁral;'c &/nuji

(8+8)x (& 14)+ (1120,1) + 1 120) + (4, 12%,4) + (4,4,/2?/)

7 ra 1 /!
Sotel Sow) Sotr)’ reps. ,gp/fow,( 4 Soim), Soir)’

Cavise m pome way 4s 50/@!//9%)

F%C'/ﬁ Eg > 50/4/)

298 = 420 + 428
(hoid ) (wfoid] (pire)

Fact: The V/Jw//n;;; /ﬁw(y 05/.?p/ayf o Oahomcen! e /)me/ry
Lhids 1S ot jush SOM)x SOIH) Gt Epx Eq.

fo//mwrj_: The 104 Lousisim? ”W/(”}”;”j /&4(7///2« dre :

[

T | T4 | IR, hobec $02) | lahode Epx &g

Tl /OMoz'k/j matdhes all cous’sint 10A m‘pe:?fmm'//ks,



