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I. B paCioTe/I/ HCXO,UH M 3 npe,llCT8l' 7IeHI!Jl: 
+Do { 

JJ(t) = _: (I+ t. ft,_";' a (t/ )- (I) 
{) 

~nR nponaraTopa ¢oTOH8 HB OCHOBe TeOpi!l! I!CTOtJHI!KOE/2/ Ci~no E~EeneHO 
YPBBH8HI!9 re nn-MaHHB-Jloy ( rMJI) I npo,neMOHCTpi!pOEBHB CER31> ¢yHKIU!I! rMJI 
CO CITeKTpBnl>H~M E8COM tl-(t) M3 COOTHOUI8HMR (I) 1 8 TBKJK.e ycTBHOEneHO 

HepaEeHCTBO 

j;(x.) < :X: (2) 
':)3~ TiilJI. HepaBeHCTBO (2) no3,JJ;Hee Ta.K.llte 6wro TIOJIY'i9HO B pa6o-

Hcnoni>30EBHMe npencTaEneHMR (I) E~3EBHO TeM oCicToRTeni>CTEOM, 
'ITO K HElMY npHEO.llMT oCi~tJHhl:ii cnocoei (eM., HanpHMep, KHMry12/) cyM-

MHPOBBHHR HeorpaHI!tJeHHO TIOETOPRIDmMXCR aneKTPOH-TI03HTpOHHhlX neTenb 
(rnBEHOe norap1!¢MI!tJ8CKOe npMCinHJK.eHHe). ilonyqeHHOe TBKHM oeipa30M E~pa­

XeHHe (I) oCina~aeT XOpOillO H3E8CTHhlM He¢1!31!tJ9CKI!M TIOniDCOM ITPI! npoCTp8H­
CTB9HHO-II0~06HOM 3Ha"'SHID:I aprYMSHTa: PaCCYJK,IJ;9HW'I rJI/. He COBC9M IIOC­

nenoEaTenl>Hhl, ITOCKOnl>KY E HI!X npennonaraeTCJl: OTCYTCTEI!e He¢H31!tJ6CKHX 

ocoCieHHOCTei E~paxeHMR (I), a E npoMel!tyTOtJHhlX E~Kna.nKax - orpaHMtJeH­
HOCTl> "rOJioro aap.ff,IJ;a", H9CMOTp.B: Ha TO, 'ITO B ~HefuneM C HSOCiXO,IUi­
MOCTl>ID ~8na9TCR BHBO~ 0 CieCKOH9"'HOM 3Hati9Hllli 3TOH B~. 

B paCioTe / 4/ npennollE!H MeTO~ CYMMMPOBBHI!Jl: llM8rpaMM, IT03POnR­

~ B TOM ~e ITpH~49HHH llany"'HTl> ~OTOHHHH uponaraTop B rrpe~CTaBne­
Hllli lJ:eJlJieHa-JI9Mal:la: 

""' 
iJ{tJ=· I_ + j It~. (J(t~ • f(t)>o. (3) 

-t-ttJ F-t-eo J 
0 

Bo3HMKaeT ecTeCTBeHHoe xenaHMe nonytJMTI> pe3yni>TaT~ paeio~/I~ 
HCXOllJl: 1!3 8HBni!TMtJ8CKI!X CEORCTE E~pBJK.eHI!Jl: ( 3) Pl He .nenaR npe.nnonOJK.e­

H~ o EenHtJI!He "ronoro 38pR~a". 3Ta 38~aqa M pemaeTcR B naHHoi paeio­
Te. 

2. PaCCMOTPBM BHpa&eHI!e 

;>0 <It/ J 7 
G(t) ~- te2~{t) = efi- i j t'-t-/o f(~')J 

0 

(4) 

I 



-f 
CoEepmaR 38MeHy ITepeMeHHHX 1: =- f) 11 o6o3HaqaR 6/f))-=ttftJ. e)lP)= &ftl 
ITonyqHM: " / 

9-(~ = t-/ /p . 6"{~/ 
-DO{; -fJ-1{) ( 5) 

3aMeTHM,qTo !S(fJ)>O i/61<0. IIonaraR fl= X+ lJt ,EHRCHHM aHaJIH-

THqecRHe CEOHCTE8 ~YHRIUlH f(S). QqeEH)lHO, OH8 He HMeeT IT01IRJCOE Ha 

ECei KOMITI!eRCHOH ITJIOCROCTH. 0TCYTCTEYIOT T8RJKe ROMITI!eRCHHe HYJIH ( /fllJ), 
ITOCROIIDRY MHHMaR qaCTD EHpaEeHHR (5) 

- f "~/ S' {f,l.j tf o. 
:/ ((}/-x/+:;2 

IIp11 .nelicTnTei!DHHX B> 0 Hyneli ToEe HeT,ITOCKOIIDRY 3.n;ecD ?-fP}> I.Ecm:: 
EJ < 0, TO MHHMaR qaCTD ~OpM!:l (5) paEH8 -JTo(r;.} .0.JJ:H8RO 6""> 0,IT03TOMY 

Hyneli HeT H an;eCD. T8RHM o6p830M, ~YHR~HR !fP) He o6pamaeTCR E HYI!b 

H8 BCeH ROMITI!eRCHOH ITIIOCROCTH, He HMeeT ITOJIIDCOE 11 061!8)l8eT JIHH11eH 

CR8tjROE (- oo,O). TaR8R ~YHR~I1R ITpe)lCT8EI1M8 E Bl1n:el
5/ 

- I clfJ '"" , () / ] 
f(rJ)- ef.P f i" I (J/_ f)_LIJ (f (() ') (6) 

-co 

r.n:e ~ - )leHCTBI1Tel!bH8R ~YHRUHR. 
CpaEHHEaR .n:eicTEHTeJIDHHe 11 ~HI1MHe qacTH EHpaxea11i (5) 11 (6) , 

nnTTU'tlMM• 

Jfo(oJ= r!4ffj / ()~~ WPJj ~.,_ ~PJ (7) 
_..., 

::ro(IJ..) 
fq fj(B) = ~~ 6'(9') 
([ 1- ~/-[')-

(8) 

r.n:e HCITOI!D30EaHO rJISEHOe 3HaqeHI1e 11HTerpai!OE ITO KO!IIH. ~3 (7) CJie)lyeT, 

qTo Wt. if(P)>O (ITOCROJibRY 6""> 0) Ha pa3pe3e. HeiTpepHEHOCTb paccMaT-

pHBaeMHX B9COBHX ~~ llpHBO~T K 

o< tffr;) < .7T. 
C ITOMOlJ1biD (6) ~YHRU11ID (4) ITpe)lCT8EHM E EH)le 

00 

_ 'l.e [- ±_ J Jt' (f" 2.Li} 
Q.{t)- e :Xp ,. t'(t~t-io) 'f 1111 ' e I. ' 

0 

(9) 

(IO) 

!f(t/mZ.,e'l.)= cp(9). r.n:e 

3. 3)leCb HaC 11HTepecyeT ITOBe.n;eHHe C.(T)ITpH I TJ :>> rn2 
.BEe.n:eM ITpoMe-

xyToqHyro Macey A : 11' l ~> )..'- ;.> m'- • Torna 
'A2. 

- 'f sl~ 
JT" o t -t-T 

'P ~ __!. ( dt tp 
11" J t 

0 

2 

'] 

il 
' ' 

I1 BHpa:aeHt~e ( IO) ITpt~o6peTaeT BH.n: 

[ 
T (oo dt 

b-{'T') ~ e: e-xp - i= J;t t 

"'" 

If( 1:/m .. , e:L_> 1 
-/;- T 

r.n:e 

e; = e
1 exp [ ~ J ~ ¥'] 

0 

(II) 

(I2) 

HBHOe BCqeSHOEeHze cneRTpSJibHHX MaCC,MSHbmliX ~eM A 113 (11), oOycJIOB­

JieHO noREneazeM afxPeRTBEHoro 3apR.n:a e,.. > -e • IIonpo6yeM nepent~can 

EecoByJJ ifJYHKUMID !fJ E TepMzaax Maccu .:1 EMecTo m z "sapR.n:a" eA 
EMeCTO e (MH ITpe)liTOI!araeM paspemHMOCTb (12) OTHOCHTei!DHO e ): 

•o{ f:- e~) - w{i- e 2 m2) 
T m1 ' - ji ' ~ ' ..:1 '1. ( I3) 

06paTJIIM BJmM8.RVI9 Ha TOf ~TO m1ft'- {( 1. 3.D;eCD BCTynaeT B RI'PY 0~ 
R3 ocHOBHHX rrp:rummroB/ I TeopiDr HCTO'!IDIKOB: 

9CHR SRCnepzMeHTailbHaR CHTya~HR He IT03EOJIR9T TOtjHO H3MepHTb ~H3H­

qeCKBH napaMeTp, TO OITHCaHHe TaRO~ CHTYSUHH M81!0 qyECTEHTSJibHO R Toq­

HOMY saaqeHHID sToro ITapaMeTpa. 

B .llBHHOM CJiyqae CHTY8UHR OITHCHEaeTCR COOTHO!IIeHHeM lrl '» rn2 
, a 

napaMeTpOM REJIReTCR Si18RTpOHHaR MBCCS tn • To eCTD E paCITOpRXeHHH 

::llU~TIP.niUAP.WI'R'I'nnR IAMP.P.'I'~R" ~ JTIAIIIU()M MR JT() l>nPMPI'<IA TT JTR" '!'()Q!'<()T'() nnnP.TTP JTP.l'<IAR" ... ... ... ... 

RMllY~CHO-SHepreT~9CKJiiX xapaRTepM~CTHR, a 3Ha~T,I1 MSCCH. YrrOMRHYTHi 

npMHQHIT ITOSEOJIRST ITpeae6peqb 3aEHCHMOCTbiD OT m2/~~ E (13): 

'fJ(t/m"",e)~ w(t/:l1 ~
2 ) 

~ 1 
3To cooTaomeaHe ciTpaBen:nzBo npz A >> rn • B 'l8CTHOCTH, EH6M-

PBR t » mt z no11araR .:1 2= t ,ITOIIY'lHM: 

'f {t/rn~, e'l.)"'"' w { 11 e~) = _Q (e:J . (I4) 
'2 'l. 

.l{Hifliflepean»PYR ( 12) ITO ). z nonara.fl A = t, noeyqaeM ypaEHeHHe 

2. 1.. d et: ~ e; ---;u = 7r Q { e.2), 

HHTerpzpyR ROTOpoe npHXOllHM R 
2 

I et d::c 

= JT xQ(x) e2. 
.fn_!_ 

"'111'" 
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I. 2 2 
r .n:e -M 0603H8'186T 3H8'16HH8 i ,npli KOTOpOM ~ nepe:XO.IlHT B e ( 38-

MeTHM, 'ITo cooTHomeHHe (12) HMeeT cMHcn nHWb npu A~n? ). Qqe:ea.n:Ho, 

MH nonytJMnH ypaBH8HH6 rMn, npH'IBM ~YHKnHH rMn p8PH8 

tr:r:J ... ; x Qrx}, 

OTKY.Il8, HMBH :B BHitY COOTHOW8HHH ( 9) H ( 14), H8M6Jl1I8HHO cne,n:yeT Hepa­

B8HCTBO (2). 

~YHKIU!Ji ir(x) CBH38H8 CO CU8KTP81lbHliM :B8COM pft}us (3) COOT­

HOW6HHHMH (8),(14), Eme npo~e C:BH3b Me~ 1/(%}H CU8KTp81IbHO! ~YHK­
QHeR ~ ~830BOro npe.n:CT8B1IBHHH (10), 

4. lfcnom.sy& MSTO,It, pa3BRTaa: yjS/, MOEHO y6e,ItHT:bCH B Cnpa.B8~­
BOCTH aCKMUTOT~BCKOrO paB8HCTBa 

2 
- t e2 :b/t-} ,.., e_t- , i-.-oo 

'ITO COOT:B8TCTByeT OITHCSHHD renn-MaHHa-Hoy. 

B 141 HrutneHo acJIIMUTOTH'!ecKoe no:se.neHHe 3'{xteKTHPHoro sap&.n:a l! 

O.IlHOIT8T1I8:BOM npH6nHlKBHHI! .llM llOMPJl38QHOHHOrO onepaTopa: 

2 ~ ~ 
- t e /?J(t)- t t~-.00 , ae"" 2oC/3K"'1,5 ·ro-". 

~CII01Ib3YH HBI.Il8HH08 TBM lie B!lp8lleHH8 .llM .l' H Y'IHT!lBBH (8), nQJlY'WM: 

t1 V'tt)- :roe , t-----oo 

Hepa:seHCTPO ( 9) U03EOM8T 88K1DOtJHTb, 'ITO C poCTOM t OT 0 .ItO +coo ~a-
38 ~ npe,n:CT8P1I8HHH (10) POSpaCT88T OT 0 H E 6eCKOHetJHOCTH CTpe~ 
MHTC.Il K KOHCT8H'1'6 ~'1:,1"?L', 

ABTOp!l 6naro.n:apHH B.A.Me~ep&Ko:ey, C.B.MHxa!no:ey H n.B.lliMpROPY 

38 IT01I63H!le o6cy~eHHH. 
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B~weHCK~~ C.B., HaaHoe ~ . n. 
CneKTpanbHOCTb $YHK~~~ renn-MaHHa-floy 

P2-82-870 

C ~cnonbaoaaH~eM MeTOAOB Teop~~ ~cT04H~KOB We~Hrepa npoAeMOHCTp~poaaHa 

CBR3b 3neKTPOA~HaM~4eCKO~ QyHK~~~ renn-MaHHa-floy CO CneKTpanbH~M BeCOM npeA­
CTaBneH~R 4enneHa-fleMaHa AnR $OTOHHOro nponaraTopa. noKa3aHO, 4TO nonH~~ $o­
TOHH~~ nponaraTop B TaKOM npeACTaBneH~~ He ~MeeT He$~3~4eCK~X OC06eHHOCTe~. 
3To noaaonReT nony4~Tb cooTHoweH~e Me*AY nponaraTopoM ~ ypaaHeH~eM renn-MaH­
Ha-floy, np~4eM $YHK~~R renn-MaHHa-floy a~pa*aeTcR 4epea cneKTpanbH~~ 
sec H YAOBneTBOpReT npOCTOMY HepaBeHCTBY t/J (x) < X . He AenaeTCR H~KaK~X 
npeAnono*eH~~ o aen~4~He "ronoro" aapRAa. 

Pa6oTa B~nonHeHa B na6opaTop~~ RAePH~X npo6neM OH~H. 

Co~eH~e 06aeA~HeHHoro ~HcT~TyTa RAePH~x ~ccneAOBaH~~. AY6Ha 1982 

Vyshenskij S.V., Ivanov Yu.P. 
Spectral ity of Gell-Mann-Low Function 

P2-82-870 

The connection between the electrodynamical Gel 1-Mann-Low function and 
the spectral weight of the Kallen-Lehmann representation for the photon 
propagator is demonstrated by the methods of Schwinger source theory. The 
total propagator is asummed to be presented in the Kallen-Lehmann form and 
thus posesses no non-physical singularities. The Gell-Mann-Low function is 
expressed through the spectral weight and satisfies a simple inequality 

t/J (x) < x . No assumption as to the "base" charge va 1 ue i s made. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Oubna 1982 

nepeBOA O.C.B~HorpaAOBO~. 


