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§ Tnbhoductiom

T want 4o discenss o possible mechanism
of gluen wass geteratton i Qlundynamics

awd 1S implications +0 low-<everqy QCD,
especially , quark confinement: .

We stavt Srom the Yawg~Mills theovy

L= - 35 gk
A=), .-y K=l dor G=SUINC)
with the qauge—Lwying (GR) and

Roddeey—Popoy (RD) ghest towm
G = -1 Bygsr (T @+ 284)
for e gqauge —frving condition,
A ld) =0
The typicnl qavge 1S the Levent® Qouae
GA Eﬂ'ﬂ:
Inihis 8k, weadept e

moxival  Abelian (MA) qouge
R'=0%mA; =(380-a5%al 1A
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Portiol gouge iy G— N ( Ghy:Somed)
APE*A,T -=O;T" e A:Tﬁ.

dm‘aom\ :ﬂg—dmﬂmﬁ\
G=%0k) = o3 A’i, k:

Te GRAEP tove for 4he naive MAQouge

S
Separe =-18 Ldyﬂfﬂz%BT]
(G=sur)) = B"“(q,mﬁ‘?.: 4 pagt
A 1T Bl el C
e gk TR ROAS 2
This choice Speils the vemornalizability.

) RodiaXive Covvections induce +he
4-Qhest Intevaction,

CROOK,, men s

=] . =Ton Rnear gouge
For the. ‘Q\\N‘iﬁb\{&‘[ ot ™ *‘\QD\‘{ MA

quge , we need A-ghost Intevatiom

Lrom the begtwaing

The rerormdimbiity XM iner IQR&ME

with A-Qhett tntevoctiom was
400l orderS n Pordurdation theory by
» Ziwa-Justin « iy, Lee
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We have pmposed 4o use.

o modi {1ed MAQOMAR,
3,\_‘(,, pn%sa, \oso\d (\998)

Cew=i B TN LictT)
with chavactevistic {eatureg

e RRET inyaxiont $z= O
. ot BRST tnvoviast B =0

« SuperSymmetric
DE?(M:'.) tavaionce dor the
super multipet; ( d,,c:,ﬁc)) on the
swer space (X, 6,
—dinenctonal reducti

o
AD Sonvip = 2D coset (d%0)
wonlinar SIQma

model

. EB conjuqote Invayiomk

Pttt P xl Cand C ave
& et (*m’c&d on O

:’5—4 -;g " eQual Levting
. verpenalizable = See ehoik form
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§ Modified MA gouge '
Seeere =08x 188 [{-&wﬂ' a)-21C'mC (z)]
off-diagonal o'y

=-{t218 2*{qra ks gy
Rl S R e

« G =502 'S‘N:O LN\C-\‘Q.)
Sere =Sd‘1‘ gD, Wl XY + 48° g
oL »
( e ghpiic

Sracwe| —ta gdg® ECRTAL
oo | ~EPergtEgec’
A1 T e mANC
-aqe™i gec'c’? |
Tntegroting out Noksnichi-Lautop field RY

aaRw XRYT M "j *%qaiabfdeﬁabctcd

mAane modibte
WAqoude



3 Colewan-Wemberg type devivation
. 11'\‘(."!‘0 du.ce ihe au'tt\tary feld @

_1' G* - @ tE."‘b gach

= e

cdeed 0TS = g (g E )’
=9 (1 T*CY)?
= __4 clc}t‘zcl

Low = iTIC- Qe T2 6
- t%ﬁ adg &Aﬂnr-»

ﬁm C,= ove massless at tree \evel.

We wawt to see the sfledh of

yediative cmrect‘fons
e Vertey c®

g e
ca
- Dropalator
e ?.-—1——- ghost propagator -%i

------- R propafator 2q?
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3 Q; '. ~‘$ ¢ H
O+ 0Q-Q+d-

@ ¢ ¢ e q g

- 6
‘fi%hﬂgl(f:m

= (T { U+ 0n (KD - 0 (4271
dimengional redulavization

=-Tem feP24a@®) em2-®

= - D) o Hetq & (3%
mmml Subtrackion

-~ ) - )

.&(‘Q} =—-(-Qz'+ 31“1(9 L&n(a%;i - cu C=2%-3

4or HMS
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§ Dynomicol wass gerevaiion

o Tw tosee whesher the QCD vacuum
fovors anon-trivia\® (9aa) ornot (Q=0),
we consider twe effective potemtial

VeRer =(ex & @il st af Fae)

R 29 =const .
L@ = e (R ML+ )

o The Statioeayy peint 18 Qivenby the Bero
ot he QP A,
)
Vst 4 -2 T =©

o The minimol Subtractim (ME)schewe of
dimensional regulavtzation \esds o

2 p |
V(Q)= @+ ik lln(;‘,—,,q\ -m-s]
(t=0.571.. Eulerk constont )
Viw) 9 WX ~B%2
v =@, =ARyE “"’iw»%"’

e qop 85, hos & wontviviad
(p Seutiom at @ =2Q,
(pesides o wvwiol owe Q=0 )
@ =tQ -+ Fobal winima
- : of V(®)
Q) =— E"U‘(( 0)

o
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QCD vacuum prelers a.gks*--au'n.q\\ost CondRnsakion
(ﬂa{c\'&s %3‘#0) @, u\q’%<"€¢bc Q\)

o Off-dtagonel Gwst propodator

@fﬂ“:-\w} R o
ot = T ©

G B
—%Q- ""% (i“ E‘O"?

@ (T %0 = (E‘*c‘)a‘o
Tn e c.o«hns'zd vatum ( V%0)

agtesds® ZoCP RN

-“i‘%““i""dfd’) ﬂ‘A,, ‘%(..E‘C‘M" A‘
© The oft-diag onol Qlamn or.zums 0. WSS
w =2 aee)=3L y0
[‘(\\e wtroduction of e explictt wess torm
\ ntw an.
spails e venormalizability,

b A
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® The 4-ghost tnteraclion Can qIue O WASE
{oc Yneghost.

—q‘z“e“c‘c. ¢t
R ]

— gty </ o (&-\utfte-“odt)

C - T

® The off-diagonel ghost aCRuires Omass
M =LA GTE) = e

The sel§-consistevik imestijation is
desived . —><9. Schw h\gw-aaim equ.o.ﬁm
o T2, edgicd .. t\)t\) u}nn tavk
Even in4he presence of the ghost
trndanSadion | CTHC™) {0 (ERTICIAO,
e restidual UG invayiomee 1§ het
broken Spowteneeusly,
» the diagovel Qluon 0, vemaing
wmass\ess,

Massty ok e&s-éaawl
. .3:: om. uidence 6% Nm

n low ~enevgy Mm-.cs (o GQ‘))



V(@) = 558 + 1
2eq ""am'*“z \.ﬁ"(ﬁ;‘b*cl

V'
0= cq{“l 1511[&"(&!( \* C-ﬂ.ﬁ

3



VIQ) is p-independent, \‘%\I(WHO, L.

G ]. .
G%—V' +0@) %ﬁ' = Xg(ﬂg-g- ~ Vl8) ‘?a—q,]vm=o
where

Substituting #he eypregsion of V() 'iw: *:e RGx.,
: - %
-0 = ) -2
Yol = — 2L e(e-¥)
® ber ¥ t-‘n;? "
v = 4ne prexpl~ o) € e
=4que Koo RG inaviavt

N=j§ -%— é Aaco =(Tag QMM(D
R T e e

ck. Ladiles simulation
MAse (.2 Gey (Amemiya 3 &%Qm‘“)
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S Conclusion

{. We hove proposed a moditied MA qamge.

‘o S'\'.udy the now-perturbative propevties
o4 Yasg-Mills theory.

THS qonge inclardes st 3 xiem
which 18 needed | Sor +he renvemaligabibty

2. The attractive 4 ghost ntevactten
lRads 40  ghost — anti-ghost condensation
(ie® et TPV 40
1S provides e wass for
ahe of{-d:eqenal Rueng ;
M = 97 QAT =2
the off- diojomal ghosts
we = LQIEC)

RG arguwest indicotes
Cale
is o fiyed point, Thew

vt prem{ =~ $t = Aoy
BE) =~ P00 de=g e
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3. The dynomical wass deveration for off-diagoml
fields strowgly supports the_Abelian dominance

W lew- energy (o Lomg- distance ) QCPH.,
The wacs provides the scale in QCD omd i
comporeble to Ascd,

4 At least for G=SU(2), BLD inshe medified
NAqouqe hos o wovel 3\3\:1\ symmetry SLI2Z,R)
and +he wass gereratiom Caw be Cons ideved A<

a spovtave ous breaking of +he Ceomtinuoud) globa |
Sywaatvy SL(2,R).  (dynamical Wiggs mechanism)
The cssocioted NG boson Can be confined. tnthe
unphycital Stote space with geno-horwl and.

Con not be thserved.
( Qsl) =0 =G0 1¢ &(S‘uu!d)

5. Fer&=S0(3), theqhost condensation Scemaric
Lo MoSS Generation of eff- disgonal S1e\ ds
lcads to two differentwasses for o ‘d'tg.?"'l

Quees, tuo ofi-digoral guens are heavier than
the rematning four off -dxagoral Qluems, 4.,
‘ﬂ‘ I'-"M“t =.Tim* =3 ™ px -ﬁ.“\“ .ﬁ_'ﬂm

(up *ouigy| symmety
&. We t:ffwnfltq @WT\RQ \Dw ~ewergYy obkrctive

tield t\no? which - {‘;‘“‘,’EDS 7467 (199%)
diagonal £ields. k-1 87T, Shanechava, lop oo 5128




