.ZL 3 5/cc,{r001]nu e s

Mot well s e,uaf?"ou)

3L - , 3 2F 2
§ g > )
6"?;0 & xE ri‘z -0

>

E 8 coth) be explc:.sfd f/: mujlt ¢- fd{P" W

A= (0,A)

- R J R <
| ot

-2 [Ze(a/_; ot 9 be collee feol ‘9
ele cfro vhe g ne {'c lensor 7 9/ /f)—jﬂ

(aﬂf;jymtnehfc K F/v;- Fo/")



= T"C 14 ’uama‘]cnemc S /104;( .yg/[S' eger o f@‘ij
4

Celn thea be wiitten al

I o+ ‘dﬁ(f
M J 11 7

h&majcm‘ouj /74)!&(/6[['.5 67“1 ‘ff1‘°"5 <

uFI7 =0 | wirn BTG,
v 96~ -
- g/' a, 93 ’4@' 0

- Q[Wﬂ/.s J-z{lfsf»b/ ¢:€ ’46' /e
fejcll“’ -c““&{‘.d".f.



bauge invariauce
F/° s iaveriaat  anoles  gauge  trasformelny
A= 4 = VA
0 PPV =3P (A0 0°5) =07 (A + )
RV P A

=> f@o,u ')an M‘o_; (74 118*0 wrfﬁ'g &ée—'fv "'la;*ef"t
é‘f[/ Y5 lfnj “- PD{Q'l fqu( /4/’

4 plealcfd oz{ ('ree,/ovll heef oq?

2 c"ca[ o‘/.v. . M a
Py f A w14

(more ofefeals - sect II, 5}

To obain  the comeet namber of  daf,
we can Lr the jaujc wi'th  ackliflonal
q «c 9€ condlilie o r

— -



—Tlplnccr l c,’ga c'cez .

Locena gause ‘}, ,(/' =0
- Loventa invarion

Mwoeags ﬁn(, 7 0’.0{

Raoléafion [ Conloms Jedae - Ao
N A =0
-2  yemovey 2 Asf.
;M g)L(;?J L&/fnz Jaujc

Lfédl« Lale'l 'IZ ;QV¢f7/.¢¢n el

/’h Loven 2 \7 u«‘j& ) /1047 Wf//,S e,u u/;bu

Q;onpll._{/,-
17:_ ‘I)- v - ')2.1)
20 PP, A =D 0 W 2 ak’e,
-0

For JN =0 ( i.e. weithout .e,omce_s) we oblay

a  massless Uleca - borclon ey, for et o



g A =0

=) p(mve wea ve solulion 5

-y
Av ~ Cv é t+ cc. L* =0

£o
wc'H\ fw/alt'?’«f‘b“ vcdof &09 (a)

-
In  Coculomb janC : 8050 ) g-h 20

<) qjalqn'zu{fj&".! tfa'u ver se te
-

memén Tum Le

Lo(j1dnl]1'an o/én;[f'y @,{ f’he e(.—wm‘;m ﬁbé/
coupling to etornal carrent /!

L--2f

o N
A7 e

=5 (2o -0, Au) (57 4°- T H") - j A"

=2 [20) ('A°) = (2,4, ) (7 A)[ -5, #"



o _ v 9
D Sgay) S A TH Y

2L | _w
AA) J

=D Euler - Lﬂj"‘"J‘ ey.

-pv _ Y
o F/ =
Dnc Pa;;ible Seouyr e df fhc. &M {1}_‘(4/
Con be the carreaf o_{ o D" ral
éJg(./ ¥ wcth &44/,& é

J/1 s e ?7/14{
=) Lq:;ranjian 4/6’“.:077 ef Queciqtamn electro=

dyn o e

Loep = 17:/?’“4"71{"; tj,uf/m-e/},’?//'*t(

:"7[(’8« -eA/))//" - MJW - %Ij‘,,l:f"u

o2 (i B -m)yY - %lj-wF/")



wifh 1he covariant Aer vee {/

D/“'_;“ +o‘e/}4

= T‘NJ codrves ooanp{; {o miadmal w“p(,t‘:,j
e G[“JS‘ch( e [8 C’/{"O o(/nam;CJ v

the substfufio
P/ -9 r/" - e /{/A
bocal U[’() INVarican €

We con 51’0/&/ f"tc v/ | et fw" d_[ iQED uv/a'

the meq[fQMCdaS f"cuu —/49/ nj

-[CA(’()
v = "f’ Y.

W'D A = 4 ' AG)

° //:‘,VF/‘V /3 Javeriaat seveles These

‘fra‘u SfSr rmee /&b&J



¢ 'fﬂf ’f‘t& Lq'jrun\?;c/m
i = q?( c‘ Z'm) V
D‘F the {'ree ﬂf(‘qc _#.é/ol , we ,/@uﬁ,

= e (9//\) 7{7]/4"/’

/n  QED , this  term o5 cancellel 6/
the 'h‘cMJ_[a rimead/o el the

« infer aclOn term
- e A Tt =D -e(Au 1 4) F ¥

= 8 dpep =0

=) The jquC ,{rceo/am 63[ the ¢M {“c”
resalts 1 o local U(’I) 57mme;ﬁf/
of @CD.

.S i*m'(-u l,' F@Cae[ 5 t{(z) « 'IOI j‘([?) 57;4.9!8"/?_}
wll Ze«o/ fo { he weall & 6{“’{7 hé’"ﬁ%



Ec Lf L;C j%

A qeoup 1S a et 67 ga,,j '{vge_fkv with
o vpauffé"t © w.th the P m@qé/f'w

{

o 9"’:2’9-&6 ='> }40}'_ 66
o 3 eel with e°z =45°¢ =7 V524
o V}é 6 3 j/"l w‘([‘ 33—4: j-'tj -
* (s "21)'f3 = 9 °(9z°]3)
/,[ (q e(p/;/r.{jv“i
goge = 390 Y el

the jrauP 0s quleoj ujel'\o‘“-

A r CP(EJ cw_ldf(f"‘l R Mdf_g Cac ‘ 0faqﬂ
e [g menf y, f'o ol n xn Mu‘fft:l' DR [},}

3 O 0(3)

wifh DR(e) >1



D(R(g,ﬁg,) = DR (}4) 0, l}z)

=D Euch g7 clemen ICPICJW ‘ 5/

o

a mafry ; Sue b that matriy  me () pY: coectidY
P.rc.gen/e,s g roup Profw(w'(j )

Twe e presen fatiou s D, eaed 0, are
equ’ veelenl il there  exists o mater A )
sach ‘l”luf

1
0,() =A D) A Vseé
- H1;J Cofrcs POMD[.S fo o ba cis Cf“'"J‘
A reP(c,senfa'/f"d’“ QI3 rco[ucfé/e ."[ et &

Pyu‘""“"“’ b o rcye:@«/aﬁbo. ca  blee b -

p/:’ajo‘m[ 1&9/ w

() ]
) D) O
0(7) —5/47‘){?)/{: }) &)
O b (;,)/
k c_,..ro.e..b n=k

comP&A,
with  madrees 09G) D (3)



/l d tt’_pf(.’.séq{uﬁ'a “ (3 n.o‘f ré 0[(-(42518 ) ;/- C’
calle " (€ o/c(o/'!i/f .

f’)(amla[c.' 3, = 57 + 3:— Qc/c‘;:j on 2

JP,',, - i owt‘céﬁ

3‘ /51 5;) , 5; are nr0€ bloek olzivwl
‘" bases (/#)’ (+-), [_.,,)),,,}\

basis a‘«tcje /J,,s,_) — '51 m5>

50 o
> s.=[ 7
o ¥

wit "l 3{3 matrieces S (?-) u&{‘”:’ o

fn'ftof stalbes L I1) q)( '410), l7/'17)/

A7 oty S;o) ol&/""tj on  3thj bt

5'I'u‘¢ /”, ﬂ)

A -
AN X reduccble , caa be olecom fa.sﬁ,
ifo 2 icreoletes ble re ’aleJenﬁcﬁb “3

56’) s ()

/ ac'/o'étj o N The Jd£]f0uf5
weth $=1, 522, respe c;/JVeQ.
101 =001

1] ~



