BE WM BEREYESEY R Vol. 25, No.2

20014 2A HIGH ENERGY PHYSICS AND NUCLEAR PHYSICS Feb.,2001

THRBRRAAFZPHERERBIFLE’
F o® F 4 BRXL

 (WFKEWER KR 300071)

WE AHAAREE SUQ)HE EMEMA Polyakov KB Y  FRE X 4
EBRBRAXTHAREBMERFARE S Monte Carlo ¥ ¢ 4 B & 5 % K # 48
M RATHFOFERBERER. 5 EANFZ UK Monte Carlo #1411 8y
SRR FHFELLENERERN Monte Carlo £ K.
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FHAREBEN. 8%, & SUQABMYT ERANERENT
s=2{C[SuUs + UL + DUy, + UL ]+
P’ }""r
C.[ S te(Up + Uk ) + Str(Up + Uk) ]| (1)
RLY Rr

Hep
5 1 .
§9C1 =~ 1 Symanzik 1E i & (2)
Up BRFR, Up BITRTSE T EENHFRB. Uy REHET7EEEMHFRE. i
Up BREFROGERL(LE 1). FR SUQ) MR

TE. B=4/g".
Wosen RER TR A
Up
Ur Z-= I[dU]eS = (3)

Bl fRARTE Uy MU Hep N=N2TIN, REHBAK, FREMELR
Mg BB REN N

Co=1,C, =0 WilsonfEfiR

U*(z,0) = U"(z,p). (4)
BEREERR N

So =]2trU,+KZtrU,, (5)

K U, MU, tREXERBMZSETE L& SUQ)ERE. J K RRMESSH.
R KRB & Z, A

z, = [ldUle%, (6)
W ZXZ, kB RERF.
Z = [[aUJe"Seh = Zy(e% ) = Zyexp|
XHE T — S # R, 10 Polyakov (L)W LIRFF K

8

LUs-sym. ), @

n=1

(LY = (L) + 3 25((S - S)"L),. (8)
S
= 0,3,
W o ax ©)
4 (L) REB AL, 7 L BRI 0 Rt
(L) = (L) + 3 =((5 = S)"L).. (10)

m=1

FT-SERTESSE. LEAKVRBEAOTE. AR e ) =exp(x),. B
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InZ >1nZ, + (S — Sy),. (11)
HF F=-InZ/N, & )
F<Fy=Fy—-{(S-S¢), (12)
SAERBE(ET = #)
Fg =~ (D -2)Inf(J) - Inf(K) = (S = Sp)0o, (13)
He .

(S = So% = B[ Co(D - 2)AIB} + +Co(D - 2)(D - 3)A} + C,(D - 2)ALB} +
Ci(D-2)(D-3)A5 + C,(D-2)A3B} + CoB: + Co(D -2)A% +
C,B? + C,B: + C,(D - 2)(A* + A§)]+ 2D - 2)JA, + 2KB,.  (14)

Kb A, =1,02I)1L(2]),B, =1, 2K)/I,2K), [ (z)RE n WBENRREH. &
F4BREXGE TARAHBEMXTF I MK WHRE.
OFg _ o OFq

57 =05k =0 (15)
BT R
J = BlCo(D - 3)A} + CoA,BE +3C,(D - 3)AS + CoA, +
C,(2A} + A,) +2C,A3A% + C,A,B}], (16)
K = B[Co(D -2)A2B, + C,(D - 2)A%B, + C,B, +
CoB, +2C,(D - 2)AlB} + 2C,B%]. (17)

KBELE,(16)XMUDNRP J=KTHA,=B,. BAXHEIMHTBELEN
J = BICy(D -2)A; +3C,(D -2)A; + (C, + Cy)A, +2C,Al]. (18)
HEBRER IR,
J=0
I =18 (19)
BEHREMERNOTEE A, B Polyakov RF A TBM pES M. B%k,1B(19)
ARAB0)AS. B J=08,(L,)=0. B J=J(B)"$,18 2 n Br#9 Polyakov & (L,
(B)). BREDR, HRFHERTENN SEIHEES. B A BRER T HHES.
HE ETBADRABB)RS. MJ=08,% Fu=0. B J=J(B)8, %4 Fu(B).
B A HAERK, R Fu >0 J=0,T% Fa<OMB J=J(8). XHh F =05
B, Hp<p, b, 81 T=08BI(L,)=0. % 8>48, b, 81 J=J(BBBI(L,(B)). T B,
AHER(R, RRESRBBFHHER, T B FR Monte Carlo MM A).
U EXBR T ERRA S BDEREREE RN, HRBIXFHERNERIES
T—1%HehEC AT . FRUO)TUE N S HBFR

(L) = (Lo + 2 fen (D). (20)
% RAGKTEELRIFURB 5 R BN T M MG, 5 — A T (H, (L)W 48
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Polyakov &R S MEBAME. FIX BRATIEER. YBRFA B =K NUEA, XA KBHEERNER
Wi, M4 T R A T 89 F BRAKB . T Monte Carlo LR SUBE MK U(E 2,3)EK B
R 5B A Polyakov 12k V HARERH FHBREABRKIFEE . B EAME UL
HEHEV SHOHESL HER - TR, RIFER T =K Polyakov 28 (L,)
AE®E X Bt Monte Carlo #1428 U X— MM BIME 4L, B A Q. ik EHE ML
AESMGE. BHMNESBRNAER. 29 RH BT RS RA A KiEH, |
FESCHR (4], ERIFH B R Wilson 75 i B T i = B /B JF 69 Polyakov 28 B S tE. %
THREESA BEBQOXIEE=RBRFERN

L WAR

1.0 T 1.0 T
Tilsor 5 i
fJ.S‘_ Wilson g Sl ymanzik ]
| o S d_-_'_#;._— i 4
0.6 | Eo et ¢l
- I = g :
3 5 bl AAC )
To04 B S > b4
P o]
|/ Fx; 0.4 / B ;
/ 70 a
0.244 [ : | ’
= // v : 0.2{%4 A 4
0.01““‘*?' ’ Uyl
o
_ : : 0.04—= ; . |
1.5 2.0 2.5 3.0 1.0 1.5 2.0 2.5 3.0
B p

A2 RH Wikon fEBR)GES RB
JEH 4 8 Polyakov (L, )n=1,2,3,4 5§
Monte Carlo'®®! i 1.8
N, =2,A=1.610,B=1.681,C=1.997,—1.,,

M3 XA Symanzik fEF &5 %45 R
JRFF 4 ti B9 Polyakov (L, )n =1,2,3 5
Monte Carlo“‘“”mtt&
N.=2,A=1.040,B=1.125,C=1.369, <-MC dama,

—-MC data, — — — fit of MC data, 3 =1.880. = = — fit of MC data, —L;, 8 =1.380.
(Ly) =a(NF+ 6B+ (), (21)
Kb a(D),b()),c(NDREHSH T R, SRR LU S
3*{(L,(B8,])) _ _
——(?mz— =2a(J) = 0. (22)
REHBAW T, H. REREBUSRREHHESL B,
B, = J.[Co(D=-2)A3 +3C,(D - 2)A3 + (Cy + Cy)A, + 2C, A3 (23)

3 ZR51g

B, RITHA TR Wilson (IR B RBFHEE. HHAE T SHI LN
REMNAHRE2HHA,B,C =K. TURH C X, WHFH L HL RS
Monte Carlo %R 8, =1.880. MRBH—HRBRERFIE/H . TiXEEBHRE
XE. SRR R IT I B3 B A R R T M B0 2RI B FH, 0 Symanzik S FE BB —
BIRAHANE, ZNH 44~ NHHREANS Y. TESMENTERGERL. i
Btk e P B ) B X B 7 Monte Carlo M8l B FFRBMER . WSS REUBF o, RE
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Symanzik 7 FE R =K R FFH Y4 F Wilson IR EM BRI, BA _HHELEANZH
E®FEN4A,. FFURITA Symanzik (E AR =HBARZE - L RBX—F HEHH
®.

ZR% B, =1.369 5 Monte Carlo &R 5, =1.380 HIL{2 0.011. XBEHHFAF*
5 Monte Carlo & & R SBMREF. #T,RIVBIAT N, =3,4 WIFH. SREBES
N, =2 0 - (mE ). ZTUHEBHTERAKR, T4 REUBRF 5 AT LR L

Monte Carlo #41H — 3, B — 1A S S M HTHEIS .
R1 EOFFEEELRARFLHNBESRP 5
Monte Carlo B9 B. A9 82 (Wilson™* , Symanzik!™*™"! )

N, Wilson Symanzik

Bo Be 18- 8. 8. B 18~ 8.1
2 1.997 1.880 0.117 1.369 1.380 0.011
3 2.408 2.7 0.231 1.631 1.59 0.035
4 2.504 2.299 0.205 1.696 1.699 0.004

ERFRO AL (DBSHEMRE. IWESCHARENBRELERLALE
AR Q®RE N, EWERFRANKHATHERK, BAIUFHEITHTARKHE
B, WA RRF O REBRIF. XX T Monte Carlo B+ #9% 8 TR KA1 8.
G)SURRBEBRAMNARERAAERENL. T-ERITYWIER—HFHEMUME SU(3)
MK — H B R QCD KB R A8
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A New Approach about Determining the Phase Transition
Point in Variational-Cumulant Expansion”

LU Qiang LI Hong CHEN Tian-Lun
(Department of Physics, Nankai University, Tianjin 300071, China)

Abstract Based on Variational-cumulant expansion (VCE), through calculating Polyakov
line in the SU(2) gauge model at finite temperature and considering the similarity of finite
size interaction in VCE method with the finite volume effect in Monte Carlo (MC) simula-
tion, a new approach is adopted to determine the critical couplings for the deconfinement
phase transition. New results of VCE which are close to MC data manifest that new ap-
proach is much more effective than the traditional one and show that VCE analysis is consis-
tent with MC simulation.

Key words lattice gauge theory, deconfinement phase transition, variational-cumulant ex-

pansion
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