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MaxanAnauu H .B. P2 - 11623 

Cnexrp Mace a cxan>~pHhiX reopunx nonH 

noKS38HO, 'ITO CKSllHpHbie MOilenit C COMOJleiiCTBHeM g.p
2

N MOI""yT 

6biTb 3KBHBOlleHTHbl CB060ilHhlM MOileliHM C nepenopMHpOB8HHhlM Ha llenu-

'IHHY 

KBBilpBTOM MBCCbl, 

r(l/2N) ~g 
r(312N) R 

n.rnBellellhl apl""yMeiiTbl B ll01Ib3Y HBllH'IHH IIYllH {3 -ljlyHKUUH llliH MOile-

neJi </> u </> 6 cooraercraenno a qeTbipex- u a rpexMepHOM npocrpancrae-

BpeMeHH. 

Pa6ora BbinOIIHeHa B na6oparopHR Bhl'IHClliiTenbHOll reXHHKH 

II 8BTOM8TII38UHR 0115111. 

Coo6men11e 06beJlHHeHHOro IIHCTI!TyTa HllepHLIX HCCneJlOBOHHli. ny6na 1978 

Makhaldiani N.V. P2 - 11623 
The Spectrum of Mass in Scalar Field Theories 

The equivalence of scalar field theories with self interaction 
g.p2N to free theories but shifted by quantity 

r(l/2N) N-
r(3/2N) y gR 

square mass is considered. 
The existence of a stable ultraviolet fixed point of {3-function 

for </> 
4 

and <P 6 mcxiels, correspondingly, in four and three dimensions 
is argued. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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PaccMoTpHM cKanJlpHble MO,!l;enH 

1 11 m2 
L '"'-a 9a 9 __ 9 2 _ g 9 2N • 

2 fl. 2 /1/ 

HH:lKe 6y,!l;eT noKaJaHa 3KBHBaneHTHOCTL /1/ co cna6oii: 

3aTpasoqHoB KOHCTaHTOB MO,!l;enu 

L ,.,_!_a 9 a 119- _!_(m2 + f'(1!2N) N yg- )9 2. /2/ 
2 ll 2 f'(3/2N) R 

PaccMOTPHM npoHJBO,!l;JIIQHB 4iYHKU.HOHan ,!l;nJI /1/ 1
•
1

-ripH­

qeM ,!l;nJI ll~OCTOTbl 6y,!J;eM ,!l;eBCTBOBaTb B 3BKnH,!l;OBOM npo-

CTpaHCTBe 
21 

1 m2 
-Ictx<-rr-a

11
¢a 9+2 ¢ 2 +g¢ 2N +J(x)¢(x)) 

S(J)=Io9e 
11 /3/ 

Ilpe,!l;CTaBHM /3/ B BH,!l;e: 

1 0 2 0 - -z- I dx~-- ( o + m )~ 
S(J)-e oJ(x) oJ(x)z(J), /4/ 

r,!l;e 

I 
2N 

Z(J) "'IB¢ e- (g9 +J9)dx /5/ 

Mo,!J;enH c npoH3BO,!l;JIIIJ,HM 4iYHKU.HOHanoM Z (J) /5/ pac­
cMaTpHsanHCL paHee /3/. 

«<>yHKIJ,HOHanLHYIO KBa,!l;paTypy /5/ 6y,!l;eM DOHHMaTb KaK 

npe,!J;en MHoroMepHoro HHTerpana Ha npocTpaHCTBeHHo-

3 



BpeMeHHOB peweTKe. ~ns KOHKpeTHOCTH paCCMOTpHM cny-
'laB c N-4 ~ 4 

. f8¢ e -LlT (gcf>t +Jtcf>t> 
Z(J)-hm --·--~---. 

fl--o f8¢e -Ll! g ¢r 
/6/ 

r.IJ;e fl- 06beM 3neMeHTapHOB B'leBKH, J1.,J(x 1)H ¢ 1•¢(x1)-
3Ha'leHHJI HCTO'IHHKa H nonJI B B'leiKe C HOMepOM 1 . 

PaJnaras npaayro qacTL /6/ no cTeneusM J c y'leTOM 
CHMMeTpBH no OTHOWeRHIO IC 3aMeHe cf> i -> -¢1 , BMeeM 

2 -Ll gcf>~ 
Z(J,Ll)-1+.1...A2!J~ focf>cf>te 1 

2 t 1 -A g¢'~ 

+..L Ll
4 

I J~ 
4! 1 1 

f8¢e i 

f8¢ cf>t e -Ag¢~ 
f8¢e -& gc/>f 

- + ... 

/7/ 

B BLipa>KeHHH /7 I JIBHo ue BLinucauw uecBJIJauuwe 
qneHLI, uanpHMep: 

-fl...-1-.~ 2 5'1'1 

! J~ f o ¢ ¢i e 
i 

1 -Llg¢1c 
fo¢ e 1 

x! J~ focf>cf>~e -l\gcf>~J 
j J ___ :...L__ 

focf>e -Llgcf>{ --

KoTopLie aaToMaTH'IeCKH y'IHTLIBaroTcs nyTeM no.IJ;cTaHOBKH 
B 3KCnOHeHTy CBB3aHHLIX 'lneHOB 11 •21 . 

Y>Ke HMes O.IJ;HOMepHLie HHTerpanw * B /7/, nony'IHM: 

Z ( J , ./l ) a 1 + 1.. ./l2 ~ J~ ( _1_ )h !:' (3 /4) 
2 1 .ilg 1 (11 4 ) 

* Mo>Kuo awaecTH 3neMeHTapuyro l!lopMyny 

m2 2 -f<ycf> +Jc/>)dx 

j_8¢e 

I ? 2 - -ref> dx 
f8¢e 

-e im2f J 
2

(x)dx, 

paJnaraJI neayro qacTL no cTeneHJIM J H nepexo.IJ;s K npe­
.IJ;enaM ua peweTKY. 

4 

y 
I I 

~ r 
I I 

+ .L Ll4! J~ _!._. 1(5/4) 
4! i 

1 Ll g 1(114) 

+ 1.. Lls I J .6 ( _1_f12 ['(7 /4\ ... 
6! i 1 Llg ['(1/4) 

"" 1 + J_ ['(3 / 4) A 11.! ( 1..) 11.! ( Ll I J ~ ) 
2 ['(1/4) g i 

1 /8/ 

+ ..L ['(5/4) Ll2 • _!_ • ( Ll I J ~ ) 
4! 1 (11 4 ) g i 1 

+..!._ ['(7/4) A7/2(.L)3/2(Ll!J~ )+ ... 
6! 1(114) g i 1 

llepeXO.IJ;JI B /8/ Ic: npe.IJ;eny fl-o 0 npH lilHKCHpOBaHHOM 
g, nony'IHM TpHBHanLHLII pe3ynLTaT: 

Z(J,O) -1 
H, cne.IJ;OBaTenLHO, H3 /4/ 

S(J)x1. 

Pa3yMHOB B03MO>KHOCTLIO o6oBTH 3Ty TPYAHOCTL npe.IJ;­
cTaanseTcs "ynpJITaTL" ManOCTL B HCXO.IJ;HLIX "ronLIX" 
napaMeTpax TeOpHH, B .IJ;yxe npoUe.IJ;ypLI nepeHOpMHpOBKH/1!. 
~ns 3Toro BBe.IJ;eM peuopMupoaaHHLIB Japs.IJ;, KOTOPLIB 6y­
.IJ;eT CTpeMHTLCB K nOCTOBHHOMY npe.IJ;eny 

gR.g/.il. /9/ 

Kouequo, gR .aanJieTcs 6e3pa3Mepuou. Ha caMOM .IJ;ene 
MLI .IJ;On>KHLI 6LinH BBeCTH HeKOTOpLIB napaMeTp, HanpHMep, M, 

Al/2 1 -2 1 
L1 - • M r:::=;:;r=;r;:;;:. ft v' g /A • M 4 ' 

KOTopwu co6nro.IJ;aeT npaaHnLHYIO paJMepuocTL, uo JICHO, 
'ITO OT BenH'IHHLI M 3aBHCHMOCTH BeT, n03TOMY MLI nonarae:w 
M-1. Tor.IJ;a /8/ npuMeT BH.A: 

Z (J Ll) .. 1 + .L ['(31.!2 ( _!_ )
112 

( Ll I J ~ ) 
' 2 1(114) gR i 1 
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1 1(5/4) ~ • ..!.-.(~~ J.4 ) +----• . I 
4! [' (114 ) g R 1 

3/2 6 
+ ..!_ 1(7/4) .~2 ·(-1-) (~~ J i )+ ... 

6! ['(114) g R 1 

B npe.n;ene ~-.. 0 

Z(J ,0),.1 + ..!_ 1(3/4.2 (-1-f2J J2(x)dx+ ... , 
2 f'(l/4) g R 

/10/ 

TaK KaK OCTaJibHble qJieHhl CO.I(ep)l(aT ,I(OnOJIHHTeJibHYIO Ma­

JIOCTb, H B npe,I(eJie Mbl HX OT6pOCHM. 

3aMeTHM, qyo COOTHOWeHHe /9/ 03HaqaeT npH ~HKCH· 
poaaHHbiX g R MaJIOCTb ronoro Jap.R.I(a g H, Hao6opoT, 

npH ~HKCHpOBaHHOM g- CHJIY peHOpMHpOBaHHOro 3ap.R.I(a g R • 

,[I.JI.R (3 -~yHKI.J,HH peHOpMrpynnbi /1/HMeeM: 

a 
-A ()A gR= (3(gR)~- 4 gR' /11/ 

r.n;e A - HMnyJibCHOe o6pe3aHHe, COOTBeTCTBYIO~ee npo­

CTpaHCTBeHHOMY A . 
JlHHeBHOe na.n;eHHe no g R (3 -~yHKI.{HH paCCMaTpHBaJIOCb 

TaK)I(e a pa6oTe
141 . 

,[I.JI.R Z(J,O) HMeeM 

HJIH 

1 [.<3/4) 1 f 2 . 
2 (114)y'- J (x) dx 

Z (J ,0) "' e . gR 

I 1 f'( 1/4 \ . ;- 2 
- (-2 '.L-V g ·¢ (x)+J¢ )dx 

[' (3/4) R 
Z(J ,0) - f o ¢ e 

OKoHqaTeJibHO H3 ~opMyJihl /4/ nonyqaeM 

-Il-tca
11

¢>2 +.!...cm2+ rcu4v- 2 
S(J)-fo¢e 2 1(3/4 ) gR)¢ +J¢}ctx. 

/12/ 

AHaJiorHqHoe paccMoTpeHHe MO)I(HO npoaecTH .I(JI.R npoH3-

BOJibHoro N H pa3MepHOCTH npocTpaHcTaa-apeMeHH. 

6 

,[I.JI.R o6~ero nOJIHHOMHaJibHOrO B3aHMO,I(eBCTBH.R p (¢ )= 
2N 

N 2 n-1 
~ g ¢ n c noMO~biO peHOPMHpOBKH g I~ .. g 

n-2 no no n 

npHXO.D;HM K CB060.D;HOB MO.D;eJIH C MaCCOB 

m2 ~ m2 + ~ f'(112nL ~f""g . 
0 n,.2 f'(3/2n) R 

TaK)I(e B03MO)I(HO, no Mepe Ha.n;o6HOCTH, "BHOCHTb" 

B Macey JII060B qJieH C nOJIO)I(HTeJibHOB KOHCTaHTOB H qey­

HOB CTeneHbiO, npH YCJIOBHH, qyo B OCTaBWeMC.R nOJIHHOMe 

CTapwa.R HeJIHHeBHOCTb qeTHa.R H HMeeT nOJIO)I(HTeJibHYIO 

KOHCTaHTY, B npOTHBHOM CJiyqae "o.n;eTbie" qacTHI.{bl 6y.I(yT 

HeyCTOBqHBbi. 

fipHMep: 

Lint ,.g¢3-h¢4 

BHoc.R h ¢ 4 
qJieH B Macey, nonyqaeM 

1 2 1 2 ['(1/ 4) - 2 3 
Lz-(d ¢) ---(m 0 +---yh )¢ +g¢' 

2 J1 2 1(3/4) R 

HO g¢ 3 
"He HMeeT HH)I(Hero COCTO.RHH.R" - Ha6JIIO,I(aeTC.R 

HeycToBqHBOCTb, Tor.na KaK HSXO.I(Ha.R MO.I(eJib ycToBqHaa. 

u 2 2 f'(l/4) -
fipOCTO HanpoCTO qaCTHI.{bl C MaCCOH m -m 0+ --yhR 6y-

.D;YT HeycTOBqHBbl. ['(3/4) 
0KoHqa TeJibHO npoae.n;eHHbie Ha6JIIO.I(eHH.R C~OPMYJIHpy­

eM B BH,I(e TeopeMbl 0 pe.I(yKI.{HH. 

B nOJIHHOMHaJibHbiX CKaJI.RpHbiX TeOpH.RX MOHOMbi C qey­

HOB HeJIHHeBHOCTbiO H nOJIO)I(HTeJibHOB KOHCTaHTOB MO)I(HO 

BHOCHTb B Macey. 

3aMeTHM, qyo B ~OpMyJiaX /3/, /12/ Mbl .RBHO He yKa-

3hiBaeM Ha Hecy~eCTBeHHhle, C TOqKH 3peHH.R ~YHKI.J,HH 

f'pHHa, HOpMHpOBOqHble MHO)I(HTeJIH. 

Onpe.QeneHae peHOPMBpo:aaaaol JCOHCTaHTW /9/ B, cne­

.I(OBaTeJibHO, flOBe.D;eHHe f3 -~yHKI.J,HH npH 60JibWHX gR /11/ 
C yqeTOM flOBe.n;eHH.R npH MaJiblX g , f3 (g R) • f3 l g ~ , 

{3 1 >011
•
51

o3HaqaeT HaJIHqHe HYJI.R {3-~yHKUHH .I(JI.R MO,I(eJieB 

¢4 H rjJ6 B qeTblpex- H TpeXMepHOM npOCTpaHCTBe-apeMeHH 

COOTBeTCTBeHHO. 
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llpHHTHO no6naro,JJ.apHTb B.r.MaxaHbKOBa u ~.B.lliup­
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B.K.CZ»e.zuuuua 3a o6cy)I(,JJ.eHH• a none3nwe 3awe'laua•. 
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