%éG Anomalies and Goldstome Raosong

SM(%)XSM(%) %()o[f)ae g(awvmefy-? og @CD ‘,S
SPOmj\aV\eo%% Q)VOQ&/\ fo Sl/(('?;) "30%[0;"1

— 't wa{ avxomayta V\/\.a'{'c,l/n.(‘\/\cé) o>
?o@fow\w} %Ped{vqm o UV s
. wequ% c}oMcA/e SU(3) x SY(?) S’jwv—xeﬁ%
s oo ralien, aol be  cauce Pled 'o?
JFICM-MO ES speu[oa[w fekufow»
e o fess %QVM[@A aud gq/(CNC)
‘g&uie besouay
whife e waesdless SPGC{VMM iw TR is:
» %c{'l'wLwOws Jauce boseus ad spec’qufw
ferimmiowy
. o st Of Goldsto e hosan ,EC.QQ@Q ?Q
({evmiomic bound stofes are wnwssive  due
to spoqumeolxg sa}wmdv? breq%.‘ucd)
5 awoma@u(} ﬁ Q%Pac}l’ue \Q'e&»}( Heeovy ‘}P

GOQQﬁSfo\AQ IOO30|/\.% I/"\U’af VeM)VOdLAQ,Q
tae ov(OG?maQ uv Ou/LoMaQ»d,:

s () T[5,A) = Gs[xiA]



ﬂ Con g)_/ YUl gues va@meg ) 0ob>€pg(\«oa cae\,\e\,d‘fm_g
>/,. { MV\IO\/OQQA/\ Scawlw\ej[v?f H/ and volue

& QG\LJ&W{\AC‘X bVOJD?&A 5?\4/»\1\'\{2*‘/2, C(}eweva{ovg Xq
(assoc(oqledz woith Goldsfore hosons Eq)

Dome dle—Fa[ﬁg af Goldst one bosous °

|

S%‘Mw—\@{\f% Ioveapz{uc} G — He G
Y L b6 = LB (1)
2
|

ke .0 = 2 Y& )
it Y e G aud (CB ) q?,'{QOQ ol wo
Goldstone wodes (pveUl‘o\*BQ‘g, a;:(qo’O/C[)q))

As <Cf)w(x)>,A_C k H- thuaviaat
— > Clorw Pa%e 547_[/:')’—'((3 as wedd o
d =7 ¢
—> ¥ s M@B oﬁe{QamedZ wp fo vi<3L+
MMQ'HP—@(‘QO\A‘OV\ é-a X eﬂewevd‘ 012 H
(H/‘us I erldb/a_ iﬁf n= Yll/\ /(’N‘H>
— eﬁz wevd‘ Cf“]/(.%l/t'f C_oge'f ! G/H

Can WV{{‘Q oés = ex’o):i Z?Q‘Xq] €><;o[[ Z@(X:{



fo C}C\Aevag eleeat 9 G it
i) = KZ Cijwle , VieH
[ %)= z CoXe | Xae A
Ko Xo] = i ;Z“C%'% . };C%CXC

> v = exp Z_?q@Xq}

7
GoQo(3+ome bozoun g-'eﬂd

Underv %lﬁw\w»ezjﬁrv}s G/ GOQOQS('OVIO h oSO L “fv;TO. COy
e > 6= b - cm;(?(x\) $¢)

wme 3y (70) = y(70) L00A) - G

ecp <V
A =y (T0)F
¥ = L(FE%)TE)
Fov €>cawv\}oge, v the  cone "{E %QOL)QQ
SLA(’DX 3%(’3) sjwwejﬂrv& a)? QCD we Liewe !

v

(g} — €>4P§i Z(@meafwb-)} (0&35

Q

owJ b/(ﬂ = exp (— e Z 3 () 7\q>



MVLO(QV SU(Y) x 3%(’5\) v awmrfovv\/naﬁ'ow& e

hewe :

UK v e*p <i Z'z\c‘ QR> UG &PQiZ%@i) (’5)
wheve UK = ex}oO: Zz«@?\q)
—> U s (’%,’3) rep- @/Q SUM) % %M(’S)

5 can cowdbruet  (su)x w('s)\ RS
?fm}w “glams
Zr g =~ T [ 2num Uy
(Liglev dovic: feriey owa a@?ou,)>
\We are seavchmoa fo\, s vnalouss Tevaa
Z@ T[T o] = GslxAs]
witb 2@ = L0« e

. A 9 D _ ) §
S ANOEIEE-2 AP oy Al )3&‘&)
y 7(x>e>qp(r7ﬂ><q): oxp (i TabIX. ) il

_ —; erp (\' 7q(*<3><q>
(iv»f{v\(-]esiw&p Oivit ”e <9.- (‘M)



Ta tle  cone «/f G SUE) < SUR) |
T_‘[\S,Ol s Kuoiom ca Tl
Wess— Zumino - Witle v tev oo s T[EOZ=IW2WLM]

We shal? corstruct Twa (U] |
ik 0f Spo«:e{ﬂ'we es. SY - RY
(vequve RN XM_DOO) ceR ;FOV cing divection
— 5 jncdude ""‘f""“"‘"'b ey Q'Dol‘l/\'f)
T lhus  we hauve
7 S > G/
¥ T (GM)=0, we com continuounly
ol@,?ayw\ fue  wep 26 to @ =c ¥ o<
idvoduce Z(x; S) o‘ef(‘meo( fw o=3=z21l, ot
3. (x;0) = %ulx) and T(x1) = ¢
Now T (SUM) =0 for N23 /

—> Cor  Ge= SU) % SUG) and H= su@E),
UE) com be extended to o wap Uk

g = §(X7S> e s, Sé[o"zg

\ v

i
lo G/H = SUB) ”




NOw Qows{ole/\/ 'H/LQ ,fo(gowf\x% fw«c’hldvx fo‘f"‘ﬂe@f
£’VO\M (/((7(3

giire Ty {LX'M Y UM m"ﬂwﬂ}

= -
w(ﬂ, 1Yo

Mawthesjfﬂa, I Zfav{o‘wf (AVLCX"e\’

U v &P <i Z N(%rﬁ UG &p(—iZ’/\q@i)
N oo d€£CMe
I W3W [u] =W\ S’Bd 7 UQ(Y)

SO fow O‘VL\‘L\AVUX
I\,J‘)-W l/lC\,% %‘0@0 ww\? raror:h@y'{'llff.‘
iVLJQ‘OQVLOQQV\:f G/,E CC?OVd]'V\_Ol“-'e C’L‘OI‘CQ

(£ 2e 26 207207 267
g@l rb@w .—aam ?@,Q 20—

Al —
=®e+(fa_a)z~okw )
20

. O\AE%, de,oevJs o vablues Cf UY)
o the lOCfp’pls 3‘4")’0@6\0 37

e - M‘v T g g
oy

PO
and (U l%(w = w@u u")(/(




Ny iwleooL\,onLe '013 FQ\,{—S

i Lkt Yo & IV TR Y P
Y5> vl T LB
Ts

= SUV%\CQ rf'e_l,\,\/\

Thuy e caw Cau\;ﬂe I\A}'g.w LMZ <= M

fevia  in ow U] cefiow .

(Defl'm{x/v} Z(/\o\'\ia = {I__F‘_(B , Lot can

Lnte i tlhe @w\/\l* % sLwall oo
fEeJM% 5

_ 842 gl )R R OB OB
w6 > IsaES v{’a)ﬂ' P S Al Ve

I .
Gauss 5 theorevn  thew %,(UQBE

T U :%E‘i\\ LWV/QG‘SL{ ?_‘E?E_}i}_ﬁ
WzZW [ ] |5TT)_\_q5‘ X Iy (ng/_\‘}xv Sy 30

6
o)

— Colwxuojf e w]/ijfffv\ oy the (Mté’aarct—@
of A cl/\ivag— l\mu-ol\/f@\‘ﬂff olewsfl‘"} o ve,

quce_fl'l'me (euef 60QCXB+OVLQ bosou

Loould weed b e acwmysqu(eaf lo\;,
Hevi vaf ve > /

O



Nows to tle me%@‘c(evq‘ “
‘)’\M\qk Uf (BS' S ]/\,cqﬂf <‘f_f o fl'uf_ 3}0140@ SL“-

s

>4

(owgck hawe (As,seop (B;_
T U1 = P [ dy )
bOW\«_(‘QOV BS

hexy oppes t'7l€ on ew{'q foo

(PO\“/\ iV\J[QC}VaQ ou QCJ{ loe uv\aﬁp&} ec‘i B}
cLoice Df I\N'}w 01\/\,(( I\{u%w

S \re%%lrv‘e

IW?W [M‘K— ]:I\/d?:ku [M]:V\Sds%w(y) = Y7 X iw’k’ir\r
G
= *T

oW ‘Mb@L oe MLe?e\rl



