. 0,
The ©CO Loy awpion |

We want 0 Gnstruct o gubintina F17 fleory fov guarle MMOvRing
#VOM He  dnformmatOvm 4 ofeeted fom, €e v inp. 38

. u
|> @WKS Gve ?[’evm(ov.s and exifT In sl flowours” < v,d, e, s, t b
A good srerting point it v Divac free lagvamgran denelfy

L(x)= {}'@m fiflmrnr) e () S By daie oL

) A Gk éf each tHowur oo s oacdolihorokl GFonFunnn \owmkev,~
+L{ “ oo ‘l\ - V‘Oa'b » I

L = ;@f"("%."""’fBBTj “f’,c)'

This L%/ay,%gqh hoS o m%(,ofoog( " _CU(Nc> Cymmeirfy NC o

k - -/ Q%%

Wil U[)' "P;(“b whew e SU[MCB ) u,) B L e J')

The }rove &U(MGB de-pem)& O N;-l veol pPovametens, The Mmﬁce-f
"‘7?) = 4 _,,Ucz-'l are the Aeviev GtOx/E_ of e {U“MM%M '

T pre Lanasonn ot Some, Yo which +e quorlk Lo Y, i‘*—(oo\%,s_

The mee/‘*‘«‘és of ¥ meronors §C ﬂo((ow/ Lron 1oV Propertoes of The
motvies U 6 (N

9 (.) l\S UV\/P\L@V*)/ = U“'u = UU‘(_: 4_]_ -_—,B(VE‘O’\S‘{‘ :ta ‘/}@VVV\‘\J—L)Q/{,)

e ( 6‘ng iy

» Ouy'u:ia det O - ;i—"> Tf('&o‘);o Yo ce Lo



@
23S lige, SO(NO) I8 am @2t Symumatry we (1 gope” T by
rePpar im0y inVeviamee Luder 0 "Gl “SUNC) ol 0 “gouge” Yensformaition
=1 B
V) = UG w(xy wheo Un)e e t

The Coprangron Gofc moddbed o5 folloug

£ = R 1) U (9 Uiy) 60
uw"invari%u, of £ ¢ restored aftes pron Sting +He devivedive Qj/\@ N
4 (Jo\/&vf.wﬂ' " O(LWNVO'\@VQ/ D}A w\o:‘c(n) oL an Opera¥Y, [’)G\S ‘ﬁ& pvo\am/‘i‘)(

T\ﬂiS,,- IS Qg\'),iev@gj ky'ioﬂ'foo’uq;vwo (o8 Ved’Of’?F{cQ,o/ A}*Cx> Omo) JQIC«YW\‘VLS,

D}AE (D}L + l%A)A(’O) wWhe e A}» (x) fs. =6/ [ afNex N mnedonx

The gesived Yvan fovuodon prope ses o Dia Cue  oe¥ained 'foy
(‘Uﬁuirivﬁ W A/W ﬁ?&m&{-dfwns‘ as- \Co,l(,ow;

AL 2 UGS Al UG + LU DU -

SI'nC_Q J,(@)M\U(x)) U‘f'(x,> = Q}/ 60@1)6&, AM(K/) ‘;)o(g (_; be o \l,eon
B bisostiorn of He stevosors Yo ‘

o

A}A(oc,>: A/ko'(x>te‘ = qu~l UL%Q,M/'ov;s‘" /Q)Aq(%>



9

Dynomics ot He gluon s

Thg/ ’Q,QV)LV*OJ“Q"S tO\ ouwe dpze,o/ (}\moll,lf OOVV\MO(,V‘WV\ TL‘e)z)é}"m |

SLER oY . g Rk e

The reod  vua, e s TLOL’C et Yot “Nrorve Comttant-t | o E QO ).
Be & teryor €2°C Yofedlyy Gu¥ig \/V‘"Md‘w'é aund sotisties Ve
TO« tobir = folem J—N-»y

{_\‘a[oc chcle . _{cge'cfcba\_'_ 2 Qdc%ceb o
The mardac TS are normalied os  follo w s

, | X _
Tia [@ é‘b:) = T 3¢ . where Tp =1 /2

X0, ol e 02 st Lo ol lol B befouer )

W/Q Can then worle owr how A/:L Yravc Cov inn Uvderr an \‘m\é('m])‘eu'%gg
Ry Froins fovimoutio
o l‘ 90'(&) 6 R ;
Ulx) - e v A - Bt
i J VY

N ey A S
A/JL()L>:§ *?(ﬂ—:e t)(A}At>(4L+‘I®C“(:C> 4.%_9#9"' %

= A28 LB g At Be]E"



.\X/g, Can \now %4‘\/2, a d\/wqw\fcj 0 A}j \oy wwsTquN‘(w% \H\JL Commmn uN-0X O
of Ywo covoriant Sherlyoxives , Tl ¥ Heeo X rengt F’}A\)

F/uv = ~—\%- [D}A/ DVB: Q/UA\)~ Q\/A/A = 1\% 1:/-\},(/ Av]

The Ringor F/xv (s wot W in\/qf;ouﬁ’/ Lot roother Yvansforums s

B () = U) B, () 0P

This l‘g L C»ot_n‘f"lfas)(" withh e QED coso , wheve F/.M/ el oo
Vo (0, Thi megning s IO 0fuoig Hempeluet (nlfracdt via Yo “obor fore

The VYrons fofmé)f‘lﬂoh raly of F/,L\/ ' m of o ve fov MV’S/{V‘S/ VL° m
"6 joint" fepresenitogion of SO(NC). .
F}“,(JQ X;Qi,ows,j ol Yo it 'CLQ’VJPYO‘ of S U[Hc,>/ ‘F-;M\) = . ‘TD“/ wlbiovre

g

Cn

O % -
F/J\V - (2/4 A\)

- W AS g PSS A

APW wn (0 i jeetnol FOUPL Y70 {0 ¥ o 4004~

o : b ’ '
BB s (4-feotey BIE (4 oot -

s | WRpLar et
T I LI S8 et Y B Sl AL Je U N | =0

Degdae now (Tasbc = 2R o [ £%°C a) obtoin

d;}i\?\- — 6?b it SC(TC>Q(°)



CThis ?mP(fts W Yo motvices (Tmﬂc owé, ‘K»e,' Ry eroN-ovy ot
‘L(»e, Q.o?\)o\vﬁ" fePresemNoshion . ! .

The Sob( {OQ.,,\H(TV (¢ \)OW Hoe Commut-ookion vule tor Yo
Grmooors T :

7 [TO\/T\>3 :'l\{,u‘o(‘, TC

T he -,'f"c«hs fovuwoston vude  Low- tle o frelos A},\O\ A o e bhe
DZ/N\V\:QM In tevuns 97 Yle | %aw&ﬁ)ws TO\ ol %O((O%S .

(Aﬁy( - - D/fb £°

ab . _ 5o iy ;
w%eﬁﬁ D/GA £ W wovar lont qe‘/\\ \/0«5('*1/\/-@ [‘w? ‘QL'(/‘C O«o/) a0 /)T V?r/‘.’/eg,ew\'»a%"b"\
os

D)u = @/A SQ\D_IL f@@’C)QbA/:

No+€ M‘ {le Y ancfor magion “/ee_ tor A/.,& does o Y- O@on/wo) O
Ha vreprespatodron ot v M“’k’ \C/L\gQ',/ av%

We ove tnolly able O oustruct = gowpe LtovarionYt  Lofrowpay
for Yee gluion cietds -

Lo o TR B -1 (EXFA)
R }“ > Q\p\)

1

ke DAl O A (09472 207VAR)

A (DAL DATVAYEA

T Eaprbe e AﬂhAvc_A/A@‘Ave
C‘ /
Note . gfuons [nferact wih each ofen !



Bepstisdondionns, oo SUMNEY
o Fundaymoniel W'@%%% o qut/l/\f>
2 ’- Uis Yy = ( Le&ﬁo))u apyaz 1Y LOAEN )
SRR PR
_ | 2 - . + \‘@c‘(t""fr — A AN
V.- T I OAES :.U,“)'rq/)‘ =L€, )\_*{/)’\;(5-,)&/@‘(‘6%)6\11/)
The genrrosars o€ ¥le Gonhugode  repre S Gre o =-Ta
« Adpoiat repres oo & ( oeow)
/ Q’e”& b b -ei9°t°

A = Uk, u*;e ASt

o . € v oo '. b
% S RS - FDS[ETTNA

b
$o \L(/od-’,[—og QpraroXovs o Yle q,o)pm‘i' \/Ppresw%*ww Qve (T >Lc . b

o i gher f;);g;‘;reW%ng THey  ten be wnstructed Ey \’—Q,(&(mo Neusor  pProducts |

N

s ey NS Cu LB XQ, V) hm{,& ‘ ‘o ‘; : z 2
- in 1z ’\ ) — S e —
ey T il = A Yy g, T 2@5@ @3 ® \3/0_’5\62\_@3

n $meg

The vector spac SP&"W»&O} by tege donrors Con be Mmpow
into Yoo divett sun o€ irceducble V{P—fe'wmwws.

A Lepresumtoddn of . SO X rgolicdble OF

). b I_,l», et )v-\h e Ll "E_.u. b, i
g ) T 3\,7) \\,\ = c T) A ) \‘V)v\ o~ E\)U. \ ~)\~ ="Vw ‘/O



Example 1. 2@ 2 - 1 ®3
W' . 5 55 (W ) + [ﬂy"«?;-;&?s (w“ig,)) - Alyet By

Y s (Traight lovyord o VQv\‘Ly Hodt— A’y \eas ouly owve Holtpenoladt-
(pmfow) S *’VC\&)S Lovimns d’w{d\‘on,Qy vnlo v S(/( N‘B y Uﬁ/\/\:‘&, B lh) (/\Qgg NQ("\
(—OV\'\POVW OLV\O) +VO\V\)FOTW\$ Q(_,(/O\ld,:’\nd \(-O e DUO)JO\VN‘ fovQ W e

Exoumple 21 38% . 6@

Wiapd o L (i okt yon | (qppatpin) - AR B2

/Fov We < 3 A‘) \/\&S % ‘Molqpe«wohmf Cow,‘oowﬂar a0 ;f"rﬁv-&#o-"ﬂ"& mcwwo&/’v\d?&“ﬂ
‘{’C{ cp"‘)d,?ﬁd'(- Ve Pre cevindov |, MV\.‘QJ %U lhos 6 ‘WW*" L’OV\*\PO’MMj— annd
S’WS d"/{ \’QW.S’PC’AC&, O‘F H\L ne w f’iP,'LWM\;'J"" 6

s Commupbooton fud_&s) Wffod-\:c/ Cosdmiv ) eXc.

The Gomvorors of «@och vepresemtovtion TQ(@.) saotis by e  SUCM
- Prnmododon v uls g

[, T = 1 £2% T(r)

This im plies Yot $0e quadvodc Cocimis ppershor  Cy(Ry: T T(R) TH(R)
COwymuaes wittn ol He oA votOY' S | Ol 1o fove C1(Q): CrL/iLK

The wodtvics "‘]:"\(\2,) ave movwolded ot |V (,Tq(@) ‘(\"(Rﬂ:TR ?SOLL

Sinee  higher nepresentotions  are onsTvocked from Yo funslomesol represedastoy,
once Te 18 spectbied, wll oler Tk con be Gnpudes



D

Grophicol vepretomtodion o€ SUNC) olpebro

L s Useful do howe o guephicol vepresetaton of  colbov tuafr(ces
\Deco\uzc, Ylase olwsys cppear (n He pe v botdee. wlclaton.  oFf

% amplitudks . Quv Veprecesvodton  will ONfibwhe Yo o 'Groph o
CGlour fodtov oot (8- e tame Yot will oppss O Feyismnsun
Tt

!

. ‘J:dﬁn’t\hv**y M\q“w = /Fro\o&agoﬂ-o/\g
PSP .
o aAaarns b J el

. Yvroces = T(oogs

TV‘({Q_F> = B-\“ = NC

Tvr (/ﬂ-A\ < B‘o.q T ch/l‘

- CéthUOJOLOJ—S = InYerachbn vertieg

} +_é@ k™)

)

I (el B



®

® COMM\}MV\ rule

-ZL,L_ Q:s,« L (o) i7" &
e rvesis o P T
W reniiah 8 S SURRE AT R

MOR-‘ s fosyt W‘}'\/ ersfanjf o e Docobs /\OQﬂV‘l‘\F}/
o\ O &
T~ d . d
]D C L: b
C of C

2 No;/vvwwo\/\ a’g Serp v o RO §

O‘MQWE = Tw('é'qﬁk)}:_'— gqb = -‘?—;0‘ AN b
| ; = |

Thar %C'MS & UL&C‘-«/( VPPNW.OM o\é t‘{'qlgc .FVOM Yl Aol VO 1n

(o) e G e )

CP ,




o @MV&MQ COLHM;\/ Ofe/Q}O/S

{Q—Q:Z‘;ﬁo‘f&icl:'ﬁ-p LCF———e’—";

o compuie (R we troc Ylds €xpresitn

br 7 | = i ch"__j L!\/CZ-;
£ CP\NC ) % @ = 5 2.
- U\«ml’ % %\Tc)c.e(' )CL: Ca (ﬂ;\i\bt Ca 'QWB o i (TQ‘TA>

To 'OrOvQ W CA-:, NQ W L\O\Ve/\(—g Cy0 %'OU_%L\ +(,{ ‘—:"C/bﬁ— J‘MFY
¢ Doy (et by

It ¢ qcéywp(.d‘(/m&x nefodoec I/Y‘ﬁmm;tag tvon, (e oot Yot sy K, < &6
Mol Son e @riilen 05 O Combinotbon of e (shwkiy  0uwd of Ve
tvodRs  of Ywo . glomtiel VQPV\O_W\)V‘. s

AIS = AO B’l) +AQU§ - IrA 5:) +QTV(A‘{;0>16"O;‘ o
C

Worivean Wt bl Cndies piplayed
Ake Oiu Tre = Aue (:\;L TSR OGRS <
ms G v ¢

o - , ¥
to'ij e '75_7& A 5/:) Xkﬁ

(&



P.d"\')/t@ﬂ. Vepre ceat Ot a\C Yo Eites ocwd—»‘

e o S S N

T fle &y of Cavge Me ) Yo Glusn can e P esnded 05 O
WVCL - ot @.uAva Q,Jm{/ ‘ |

* @ouwu o on vevte ¥ Covve MHons

b

. bheee < o £

G o ' 2N
US‘/\M% Ere v
Zfi S T A
v s g
“ S
- )‘FQBC Y t = QA/t

o] c -



E)(o(ocx,e,f how oot Cq = MNc

:(Cg:dr,\r_ = Ne j

'?,Nc '%L‘ & e

Q-‘/A’Vfaﬂ‘mér ‘L(ALCC 0 e,)apv’erﬁoh_( 3 o\a‘?‘“«“h CA = NC
® An‘}‘CoomMaxmf betwee, +€°

£6G/t91) s JN’— Oal. + Uabe &°

(e

Clobe & & Htacor Yok f¢ Syvnadrvic 9 all Vs [noldes By perforniy
Su?%bl( ‘hfo‘ceg' O1e (-:\'«m}g‘

O(qLC s ZTV\(‘&O’\%th o {]’(pfo‘t'c\>

P|’Wu"&uy
(4 - g

Exevause: fhow e Yoo MO, propevyiel c)f Oleoc

'/> JO‘Q-Q = O

e

1Y) elacd Tped = N=4 Ol



