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ASCEER gos FARIFIN, BRI H—WESN Polyakov HEFHF A,
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ELERBEH, NESSER (rigidity coupling). [1(g) RENMEM 2., B
Laplace & T

[0Ce) = —==8, [v/—2 28,1. (2.2)
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(ZDXHE—T,RITRAT N-G iy Polyakov R, E It E Polyakov 5|
AR RERANS R LRI E, ¥ N-G Zx—ITE Fhny k.
FIFRAEIESER 0,V —g g%) = —v/ —g g*T:, (T%, R Christoffel %), 7%
OX* = —2= 0,(v/ —g g8, X*) = g*D,D,X", (2.3)
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H D DyX* = (8,0, — T'&0,)X*, (2.4)
R b H BT
AL = (6X*)[ 6L [6X* — 8,8 [5(8,X*) + 8,0, [/6(8,0,X*)]
+ 8,[(6X*)6 < [8(0,X*) — (6X*)B,6< [6(8,0,X*)

+ 0,(6X*)6 < [6(0,0,X*)1. (2.5)
s 2 EE
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BRI BRI B BN
5L [6X* — 8,6 ]5(8,X*) + 8,0,0 [5(8,0,X*) = 0, (2.6)
TR, 6L [oX* =0, FIARARN(2.3).QCOFARE 2., AW OBIHERS

RO(OX" — O+ = 0, (2.7
Kb Ri=1/'M}, R, FRENEN. FERDEN. X55IABFEHR
. 8os = 0,X#0,X,
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HRRMHEBILFEERED,
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. 5 /5(8,8,X%)]
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j . DX*exp(—8) ~ exp[ —V(R)T1. - (3.1)
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BRIVENAERY S Braaten FURFINAERXRBHALBEZER. BARIIY N-G I
RAT Polyakov R, ENEEHMEXKKN. X& P-K 325 N-G % In TiHHNE
FEe—H, B Th/NEMRIEROERERFZE., /MOEERINEWEEEKIE
P-K 325 N-G ZARIELMNRE.
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BA>1H,E
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2 4 2 2 2 eM,R
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24R 24R
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Y“A< 1 F,4S
3.8
UO=ZO+ZIA+22AZ+' Y (317)
Lol o =204+ ZA+ A+ -e, T
S KRB AHE, BRER/N
2 o R ( R<-= >
\;, CMo
L M 5% T 3800
V(R) = MR — (D —2)
24R
~3.8, 0.7 1.4 2.1 2.8 + 7‘(__D—_2)_a [3 + 12(1
L rtm) 24R 2
B 1 P-KEE AW + L2 Llnl)]
M,=0.44GeV, e =1, o = 0.04 2 eMZ 2 A
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1 cE i MEAE BHTRESKSSOR a = 0.04 m = 1.280GeV M, = 0.44GeV

State Exp.tl''I(MeV) Mass(MeV) e e (fm)
ls 3096.94-0.1 3096.4(fit) 0.240 0.463
25 3686+0.1 3704.2 0.354 0.878
35 ' 4182.7 0.478 1.193
4s 4600.6 0.557 1.504
1p 3509.940.5 3506.8 0.127 0.703
2p 4000.2 0.285 1.056
3p 4437.3 0.409 1.361
1D 4256.3 0.258 1.208

M2 bbilt: W AE BHHRESEASE a=0.04 M, = 0.44GeV m;, = 4.7GeV

State Exp.t'}(MeV) Mass(MeV) {oile®y et (fm)
15 9460.324-0.22 9461.23(fit) 0.076 0.229
25 10023.3040.31 9987.73 0.074 0.514
35 10355.340.5 10326.05 0,089 0.745
45 10580.0+3.5 10606.69 6.106 0.938
55 1086548 10863.30 0.127 1.093
1p 9900.640.71 9889.97 0.026 0.416
2p 10260.640.63 10235.92 0.053 0.662
3p 10521.43 0.074 0.867
1D 10123.68 0.019 0.554
D 10418.82 0.046 0.777

3 cis KETETWE m = 1.280GeV I, (ns)/I(13)

n Exp.I'!11 Our model Buchmullerf!2
0.4510.08 0.54 0.46

3 0.1610.04 0.38 0.32
0.1140.04 0.29 0.25

¥4 bbs EETERWE m, — 4.7GeV I, (ns)/I..(1s)

n Exp. i3 Our model Buchmullert?3
2 0.461+0.03 0.41 0.44
3 0.3310.03 0.31 0.32
4 0.2310.03 0.26 0.26

RITHR1—&K 4,

RATET m. 2§ 50GeV—120GeV RHEBETHE, GRERA, N THE (/7 EHE
W AR, m BER AT 120GeV, Mj 24 100GeV: 4, &S5 E—HAER
RitESR,
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#5 tt a=0.04 1/M, = 0.1GeV! m, = 120GeV

State Mass(GeV) Fee(n8) [ Fee(15) (et Y Em)
1s 240.2927 1. 0.071 0.009

25 252.4484 0.40 0.066 0.021

3s 260.0151 0.30 0.078 0.031

45 266.2334 0.26 0.091 0.039

5% 271.8384 0.24 0.108 0.046
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KRECTHANSN c MEERNAESBAR, RUNZABK—IEEHAE, B
FRIER P-K Z—RATROER , ECTHRERA Lischer & RIS, KN
TEH o UM, BEIHEWET o, M, & meumy, BRATBE—45 oo, bb BHAER
e, B, ERBUEEN, BT /R A /R WSEHK e(R) ERE R— R.
B, g(R)—0, Pri—%a, & V(R) EEBE—@EH MRS, Wl fix XA

QCD =&

H By R fh AR — B,

FEREUIR, B 1/D BRANHEAERARMBEN. E=ENEREE DRARA
FERRERAL, H RS L W D 20E, AMBEMNZRITELERT D =4, RIfEXHE, R
A ERBRE, BITERER TR RENERYER.
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Static Quark Potential Study for Polyakov Kleinert String

Ji1sxGc TAo
(Foundation Deparimens, Sichuan Busiding Material College, Mianyang 621002)

Hu SHIkE

(Deparrment of "Physics, Sichuan University, Chengdu 610064)

ABSTRACT

By considering the g4 as an independent field, we have derived a covariant Polyakov
string equation. The general eigenfunctions in the case of the free and fixed boundary con-
ditions to this equation are obtained. By evaluatiﬁg the trace of the fixed eigenfunctions and
expanding to the leading order in 1/D expansion, we have obtained the heavy quark potential.
The numerical results of 9 and v families including energy levels, leptonic widths etc., are
in good agreement with experiment. Furthermore, we have calculated the energy levels and
leptonic widths of (tt) in a wide range of t quark mass (50GeV~120GeV).



