L e ctu e iy

6 h’u@’tﬂ WO\OO*%O;SI—DV,

FarRoey — Yo POV @szér—s

Eol of a P‘I\D"["D’ﬂ ( gw— &T‘Q\/}Ay=3v
Cannot Sollue &erea/‘%: km@'_,(y}gf*\/ has a
0 — modle U’ﬂ*v W . QE?}D/L\/Q@Q_ o )
— s include e L-a%(\@\/l%@ WM/C(H)}B'QU
W L
QLZ<§‘{-*A ) o lpreak e &L%xx\@mo%

Hore %skmaﬁc&@% Aone. wiHh  Tath lntegrol
“C@ = S”DW e‘ijdqxf%@mi j Dre Jd 5507 -3k

s \ndapendint of ' (a!wwc.]g com Shi L4

A a8

G DA D, oi $% &

gt (o A
:’F—/((;\\S—DT\DAV"D(Q.‘ et‘w (:E 2%( f >

Toge] ot

Corveladien {n. Wndpendeont of gauge 14344'27



We wish Yo Lo Hhe sowe {for e
V\DV\-\Q.‘@—Q@‘-’—OUV\ Cx S

Ovie auwwiory Geldd T (obelian )-——7 L
Nok «aéeécm%(ml—/ﬂ He@s T (adj rqores:m—F,>

a & alo
At’ — A +j—5t,_'ﬁc* + f CA"";“C

g abC

= A+ %}FT‘Q ) D= T g A
Infrodmce  a  functenal of A
{ [;‘Q ias SDT\ 6*\3[——(}0!?%?{%(&’*7)&?“\21

[d2e cOer Co *HZ\.L ga,ugvz +ansl centalns A\
tn e nen— a lbelian case

Shafi —H:/S:_\ = jDﬁ 6><PY——'( gdqx é(aﬁﬁﬁ(}#b%ﬂ
Shoudd not do @V«gmwg +o e S
; g&qk 4.
SDA Dee T o b Do
i e%Pyi&dq%(i» T 5_“% (aﬁ K- S‘FD%\T(LY)}

~LUDT oD g AT

k pon R:, —> %V;+\>P’Ga‘ mder wiich L i 0V,

A%@/:V\, g’Dﬁ cam e —talien owt (as an



MV\W{A&é%—O&Q csv\%ﬁ—ow\%[ [[&9% o0 >

that witd tvwhaﬂ% Reop out
_W\J( GQ/':@({/(%CL P alge Clan cade

e cause of 6&&0;4 sell —inderaclisn
%[A] s a funcfornald of gauge Ceelds
and camot be ftrlkon outside

To proceed : use e defliwitton of L[]

fl&] = JDv expl-i fd™ 3, (3, D"1%) !

/RC,CO\ﬂ “‘wLOU(‘ 1+ (s C(’k&dfa;@lc T T —> Wwe wan
SN2 peréorie B Gaurss tn~teg ol

J
Z[0] = comst = [DA"De [det (3. D]
X z%p[i ML&K [_A,(e] - é’é(@w‘vpfj



We wse Fhe fact Hof duwe v properties
of Crassmann nuppers ( [dy = S /o )

n a sainmilar Gauss ?mﬁe%(‘aﬂ n@trr +ferrudnic
FHe@ds fhoe At aLM)ea,rs i Yhe numem—

ERAS _
det () = (DE D ep(-i [ 4 BY)

e, D e
S et (3D, = [DeDe e—‘M){C&;D -

Toc Grassmann— valued clossicald fedis

(/c:

Ga)u%/z— Loxed PQ-[-Lu Mw’—@gxaﬁ {o non—

abe QUan ECCMSLQ/ “fed@r‘-&
Zlo = fDABW ¢. BT LC

5 Q%FY ] f &‘fx I‘i M lﬁeﬂ "Q/L% C&({,%‘:SL’ ESPFD?C"]]

C{E — Iacéa&.%—'?alao\/ gﬁuogf’s
ay\HcUmvmmL{\/\J LDF@(\‘{_Z‘ saxloss

Tor each qome L0 Ati one 8&/0&{—(:2‘
and enhe Ow%ff—ghos’F >

Where do M come. Fom ¢

lorent> covarwont AV have 4 A.».A.



Pt nmascss spun - A e ld 07?«%
ha s g -Homsverse poleurizations
We need fo g;dr d of “the —tovo u,np[:\,éj~
sical polarizations . Inthe abeliom ase
%H Cgk(bu(a'& ‘H‘f\/.\oﬁ(g/ bat & non —abe—
av) cage becawse of Sof — interackon
they don't | TThie is Hhe price Yo oy for
el € @}Q}g lote ity — covariant Lo,
Ghosts are not- g ccal e will not
ak)pw T obsevvabos (S— ma:h*b«} as
exlernal Livwg but can appear Aas

((-V\LOVY\CQQ. QLV\«ng IURVN ——‘\:Q»é N Vi G &Qa%g.
6“’09{";’ A [ “M <lo cance U«V}/ph(yg"
po loti¢ Jatvons of g{@aﬁs (n Eoops

e.a(. rmb’@‘(?% —t—m’-\m

[,

“+ 4 Lrons — 1 fom ferwtim
Pogon Zoopo /foof

[+ +uns sut, tha ghosts preserve a global
ﬁamm@;ﬁ"%/ — hence *M hoyve 4o e ncleda

Lor = (53 + (D @) (D0 — e

T Zl?g@;ﬂ*w) T x ("&ﬁzaﬁ@hcﬂ



Considar <roumslsrmartisns

((—%CP+E@CGTQLQ OOCa_nAlZ
A;—*A:+ A D e net reloted

P Dpc™ Q_FabZ(’chéQCc
Wt He addifenal shult

b
(C’%C—_&%qcéc

f\:D[-‘ CQ-——% 'Df,,Cq-f- Q.Fabc@r‘cb) Cc,
1 @_FabC[\iL(af*Cb} CC—i-—(— Cb(&f‘cc)

+ 2 75‘}» ‘Fde Capcc]

Trrst the abelion case
2 v PARN
T+ B (D) @ - 46T -2ac

~fexrm Z/\é(&,,%h)z break s %Cw.%fz_ LV, cluwn% I}

re%OQuo,Q VVLQJ’ﬂa A >APL @ &/jo( w Tl=-
Since Tc =Dc=-e —Frswm SK.@[[S
<5 use - ®c HJor some © = Grassmann 4

e > @~ (B5C ¢
A’T‘—% Af‘-‘- %@BP_C



Cs L= L] - 559 - o

was a ﬁ&baﬁ (nvaran@  under
p —> @+ OC (@ (CI@CML@ )
A=t A+ 58 3uC |
C—>C 2404 5 A"

Mow non— abelan
o AN I | :
Aep = ﬁfAr&,‘e] —_2—«% Spe.) ""(&H c®) (dFe)

(f — ( + f@CQTqu g

> fove LA,
Q (

Cn voriont



%2 cT— ——GEGQWA‘T")
L—? &es:amed “+o  caucol e C ross—tayy

frone (3pATT
D] Note 3T D > —Enc in abeban
Case | QA c . = T ne when
W\;Q%mhuﬁ by kouts Tn [dk L

b
a 0C C)C

Téuwtr now ’DHC —> D +Of JON ]

L5 need ~o «lso —honsform

. bC
C’—%C‘—‘@-IL bC

’DP C-Q__,’_ ':Df‘ CQ-\- @_#ch@#cb)cc
abc cde
AR [@HC)C + Cc’@rc )+ gk f M]

—

lo canceld Yo cecond® derm @ use Jabob: TD :

—JEa_bcj[cde,-‘—_ _)de)c_ cae dG-C—FCL‘C
bc _bd oL LoolC
=> Fac © c<”c:‘"+;»_3C £ T
do.c cbc

T = ﬂC £ Af C



abC bde 4§ a b

B N
S

— AL > A
This 6Ld\rvtvvm<\'\—1éY s called TIRST
EcCO'LLt — RPoaet — Sform — Tguﬁw

As  we Sowl it s also Q%MWLQ,#;{ of- He
RED iagm?fcw;
%\/L’f' M OLVIKJ/ ?wcj/e_fvff)q}? fernw C@apé,_j

o a cenguved CuMNt — ghesks dhooupbe

BRST Sxdmm%n& crucial Hpr [rouing  rensrma -
/@fz&bﬂ‘@i*} of RCD .



—

Gau%& aaour—[— ol Hhe LG«%V-OJL%CM

’{Kg T EF—@*VTQ ~ ;’}z CE\)WA‘K\
N (,31":&—/@_3 (ﬁ&h&k—l— ngaCéAc}uB b

Coon  vegd off the gleon mp@gax{br
’[\Agé— Lilbe Hiak of Hthe photon
Modu Qo calor (ndices

V4 0 v
Vo Gaos = z’gfh'kéﬁ?)% ol
b a S
1% zLL—H‘a

—TJPr-e_ a/n&a CUCbg o %Qi‘ e of ghoshs — gn’\/e ¢
[overdz (nvouance
Traumpke @ oxial qouees
("axrs"—a seblicded vector

o pre-—sclecded dcrecttonm
T~ Space )

R e



— A
+ C -t FDT‘C—C

rt— chosen (/ec:«h:’r\/' A T porowater

Gluon propagator:
v ehge gt (PP qtg”

L "8 2
G EEaE ) (rad* g

Since 3% ost — antghost- g(%m verex ~
(> ghosts Hecouplel

Special case: r=o (&8h+_&‘@2)

gt rg gl

= er/) T 6—\06
A ’1‘(.4

ﬂ_(1|0,0'-[> - =é(l,o(o'4)

Sida leov vectors

=



Oflen in pechurbodtve RCD caloula-
+Hong ’&gﬂljrcmw gourge s usebwl
749‘5\/!/\@4‘0%1 ene/%e nBnile o men
frome (all masses can be put 0)
,X&‘
P>
[aro—i—ovx

TR

“Then | i “he indermediate quari enyts
a g@m Tt 7(@/«%) g"(ﬂ(@f) Verlex

a/n@\éL JEE co ponent fs/&u?,z A n



N U () =17

]~> = male
MQ S Sense —to use ngh%amé
%Fm 4_0 2] gom/@‘tlx[ﬁ_ nen —2ero
s inthe ‘gﬁ#ame EXPONA D71



