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Macwra6aoe rrpeo6paaoaaHHe H aCHMITTOTHqecKoe rroaeaeHHe 
¢opM<paK ropoa 

B paMKax reopHH Macwra6aoA HHBapHaHraocrH paccMal'pHaaercH 
aCHMITTOTHqecKoe rroaeaeHHe ¢opM<jlaKropoa. PaccMoTpeHHe rrpOBOAHl'CH aa 
ocaoae aaKoHa Macwra6aoro rrpeo6paaoaaHHH roKa, a raK~e aa ocaoae 
KOH<jJOpMHQ-KOBapHaHTHOrO paano~eHHH ITpOH3BeAeHHH OITepal'OpOB B6ITH3H 
caeroaoro Koayca. 

flperrpMHT 061.e,nHHeHHOrO MHCTMTyTa JI.QepHbiX HCCJie.QOBamdi. 

,lzy6Ha, 197 4 

Dao Vong Dye P2 - 8238 

Scale Transformation and Asymptotic Behaviour 
of Form Factors 

The asymptotic behaviour of form factors is consider
ed in the framework of the theory of scale invariance. 
This is made on the basis of the scale transformation law 
of the current and of the conformal covariant operator 
product expansion near the light cone, as well. 

Preprint. Joint Institute for Nuclear Research. 
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B uacTOJU!leii pa6oTe Mhl paccMa TpuaaeM acHMnTOTH
qecKoe noae~euae wopM~KTopoa B paMKax TeopHH Macw
Ta6uoii HHBapaaHTHOCTH 71 - 4 ~ Cuaqana ua npHMepe :meKT
poMarHHTHhiX WOPMWaKTopoa Mbl noKa)l(eM, KaK MO)I(HO, 
HCXO~JI H3 3aKOHa MaCWTa6HOrO npeo6pa30BaHHJI TOKa, 
ycTaHOBHTb HeKOTOpyiO CBJI3b Me~y aCHMllTOTHqeCKHMH 
noae~eHHJIMH WOPMWaKTopa rr-Me3oHa H WOPMWaKTopoa, 
B03HHKaiOUlHX B MaTpHqHblX 3JleMeHTaX, COOTBeTCTBYIOUlHX 
nepexo~aM rr ... a , a TaK)I(e auanoraquyro CBJI3b ~JJJI 

woPMWaKTopoa 6apaouoa. 3aTeM ua ocuoae KOHWOPMHo
KoaapaaHTHoro pa3JJO)I(eHHJI npOH3Be~eHHJI on epa TOpOB B6JJH-
3H CBeTOBOrO KOHyCa Mbl llOJJyqaeM Bblpa)l(eHHJI ~JJJI aCHMn
TOTHqeCKOrO noae~eHHJI woPMWaKTopoa, B03HHKaiOUlHX B 
MaTpaquwx 3JleMeHTaX 0611lero BH~a <a I A Ill ••• 11 n \rr > HJJH 

<a\ A \N>, r~e A 
ILI·•·Iln ILI•••Iln 

- npOH3BOJlbHhiH TeH-

3opuwii onepaTop, a- Jll06aJI ~onycTHMaJI qacTH}la. 

1. MACHITAEHOE IIPABHJIO CYMM ~JI.R 
tPOPMtPAKTOPOB 

,lJ.onyCTHM, qyo 3JJeKTpOMarHHTHhiH TOK J HMeeT 
onpe~eneuuoe noae~euae npil MacwTa6iioM npCo6pa3oBa
HHH, T.e. HMeeT MeCTO KOMMyTa}lHOHHOe COOTHOWeHHe 

[ D (X 0) ' J 11 ( x) ] = - i ( e( Ill - X IJ a J.l ) J 11 ( x) ' /1/ 

r~eD(x 0~reuepaTop MacwTa6uoronpeo6pa30BaHHJI,KoTopwii 
BLipa)l(aeTCJI qepe 3 TeH30p 3HeprHH- HMllYJlbCa () !1 v llO 

WOpMyJJe 
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( .... v n x0 ) = - J d x x o 0 v < x) , /2/ 

e( fl) - MaCWTa6HaH pa3MepHOCTL f1 - OH ICOMllOHeHTLI TOKa 
J f1 , ICOTOpaH, B006~e rOBOpH, MO)I(eT npHHHMaTL pa3HLie 
3Ha'leHHH .IJ;llH pa3HLIX fl/S/ . 

JiepeM MaTpH'IHLie 3lleMeHTLI OT o6eux 'laCTeii: COOTHO
WeHHH /1/, HallHCaHHOrO .IJ;llH ICOMllOHeHTLI J O, no COCTOH-
HHHM rr+u pa3naraeM nonyqeuuyro neayro qacTL no non-
HOMY ua6opy npoMe)l(yTO'IHLIX cocTOHHHii. HMeeM: 

If< rr ( p ') I D( 0) I a>< a I J 0 ( 0) I rr ( p) >- ( D-t" J 
0

) I= 
a /3/ 

= i e(Ol rr ( t) • ( p o+ p 0 ) ' 
r,IJ;e F77 ( t) - 3neKTpoMarHHTHLIH <bopM<baKTop rr -Me3oHa, 
t ~ ( p '- p )2 

• IIpeo6pa3yeM TenepL neayro qacTL ypaBHeHHH 
/3/. )J;nH 3TOrO, HCllOllh3YH /2/ B CBOHCTBO TpaHCllHQBOH
HOH BHBapaaHTHOCTB, nepenaweM < rr ( p ') I D( 0) ] a> 
B BB,IJ;e: 

<77(p ')I D(O) I a((j) >=-i(2rr) 3 _a_ oCq-p') X 

a q. 
1 

x<rr (p ') 10 
0

/ 0) laCij) >. 

/4/ 

BLI.IJ;enBM cuaqana B3 cyMMLI I O.IJ;Honaouuoe cocTOJIHBe. 
HMeeM: a 

:£ <rr(p') ID(O) ja><all (0) 177(p) >= 
a=77 0 

.... '2 3 2 l •2 p m p 
=i(p'+p ) 1--- + --+-- --

0 0 , 2 2 '2 , , 
Po Po Po +p o Po 

)F
17

(t)-

- 2 Cp ' 2 - p p ') F' ( t) l , 
17 /5/ 

dF ( t) 
rAe F '( t) = --77--
Beucnfo dt 

. IlpB 3TOM 6wno BCll0llh30BaHO pa-

4 

_a_<rrcP') IO .(0) 177(q)>l~ .... = ~(4p' 2 +3m 2 ), /6/ a qi o 1 q = P , P o 77 

KOTopoe nerKo nony'IBTL B3 o6~ero BLipa)l(eHBH .ZJ;nH MaT
pB'IHoro 3lleMeHTa < rr (p) I 011 v< 0) I rr (q) > • 

BTopoii qneu B neaoii qacTB paBeHCTBa /3/, cooTBeT
CTByro~ii: nepecTaHOBKe D .... J 0 , ,IJ;aeT BKna.IJ;, nonyqaro
~aiics H3 /5/ 3aMeHoii p .... p' • 

PaccMOTPBM BKna.IJ; OT .IJ;pyrax cocTOHHBii a ol rr • Cuo
Ba BCllOllL3YH /9/, a TaK)I(e 3aKOH COXpaHeHBH 3HeprBB
BMllYllLCa a /1 011 a = 0 , MLI BMeeM nocne HeKOTOpLIX npOCTLIX 
npeo6pa3oaauaii 761 · 

I <rr(p') I D(O) I a ><a I J
0 

(0) I rr(p) > = 
af,77 

= i < 2 rr) 3 I o < <i- p ' ) 1 < 77 Cr) I o~ < o) ! a C<j) > :v 
al=rr p'-E 

0 a 

x <a(q) IJ0 (0) \77(p) >. /7/ 

TaKHM o6pa3oM, MLI npaxo.IJ;HM K cne.IJ;yro~eMy ypaaueuuro: 

2 .... ,2 .... 2 
m77 l l l p p 
[- ( -- + --) + (- + -) + e(o)+ 2] F ( t) -

2 '2 2 ' ' rr P 0 P 0 P 0+P 0 Po Po 

_, ->2 3 l _, ~ 1 
- 2 ( p '- p ) F; ( t ) = ( 2 rr ) .. I I o ( q - p ') , F' x 

Po+rou.-k po- ~a 

>~ < "< r , ) I o ~ < o) I a < Cj) > < a < <i) I J 0 < o) I " < r ) > + /8/ 

+o(q-p) 1 <rr(p')IJ
0
(0)Ia(q)><a(q) \0 11 (0)Irr(p)>l. 

P - E 11 
0 a · 

3TO ypaBHeHHe ,IJ;eHCTByeT npH nro6LIX 3Ha'leHHJIX H~nynL-
COB p H p'. B 'laCTHOCTB, npH p' = p OHO ,IJ;aeT ?, B/ 

e - 3 ( 0 )- - ' 
/9/ 

_,, ... 
a npu p = - p nepexo.IJ;HT B 
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F;(t) =- (217)
3 

tV 4m 2 - t 17 

2 o(q-PJ x 

y-:-E17 a 

xRel<11(p) 18~(0) la(q)><a(q) IJ
0
(0)I17(-p)>lp 2 = _ _!_ 

4 

/10/ 

YpaaHeHHe /10/ npe.ncTaBJIJieT co6oii: HeKOTopoe npaauno 

cyMM .D.JIJI 3JieKTpoMarHHTHLIX H rpaauTaiJ;HOHHLix !llopM

!llaKTopoa. H3y'leHue 3Toro npaauna cyMM a o6meM cnyqae 

!llaKTH'IeCKH HeB03MO)KHO, B 'laCTHOCTH H3- 3a TOro, 'ITO 

MLI HH'Iero He 3HaeM 0 rpaBHTaiJ;HOHHOM B3aHMO)l.eHCTBHH 

a.npoHOB. TeM He MeHee noKa)KeM, 'ITO H3 3Toro npaauna 

MO)KHO llOJIY'IHTL HeKOTOpyiO CBJI3L Me)K)l.y aCHMllTOTH'IeCKH

MH noae.neHHJIMH F;(t) H 3JieKTpoMarHHTHLIX !llopM!IIaKTo

poa, B03HHKaiOIIJ;HX B MaTpH'IHLIX 3JieMeHTax <a I J 
11 

\11>. 

PaCCMOTpHM, HanpHMep, BKJia)l. B /10/ OT COCTOJIHHJI 

A1- Me30Ha. liy)l.eM HCllOJIL30Ba TL CJie)l.yiOIIJ;He 06IIJ;He BLI

pa)KeHHJI )l.JIJI MaTpH'IHLIX 3JieMeHTOB: 

<rr(p) \8f1(o) IA(q,.\) >= g
8

(t) • 1 
2 

(f (q,.\) ·p), 
fl. -t + m a /11/ 

<A ( q' ,\) I J ( 0 ) I 7T ( p ) > = [ ( f ( q ' ,\ ) • k) p - ( pk) f ( q, ,\) ] g 1 ( t) + 
fl. fl. fl. 

+[(dq,.\)·k)q -(qk)f (q,.\)]g2(t)' 
fl. f1 

/12/ 

r.ne f.l!:. ( q,.\) - BeKTOp nonJipu3au;uu A1-Me3oHa, k '=' q- p, 
t=k

2
. IlO)l.CTaBJIJIJI /11/ H /12/ B /10/, llOJIY'IHM: 

F' ( t) 
7T 

l 

2y (4m~- t) (4m!- t) 

l 2 Reg8(t1)x 
-tl+ma 

xlg ( t+t) • ____L_[y4m2- t- - 1 -(y4m2 -t) (4m2 -t) + t}< 
1 I . 1- TT B 2 A 11 

v t1 m A 

6 

x(y4m2A-t + y4m!-t)] + g 2 (t+t 1 ) l+ /13/ 

r.ne t 1 = i ( v 4mi - t - '/ 4m; -t)
2
,TpoeTO'IHe 03Ha'laeT BKJia.D. 

OT )l.pyrHX COCTOJIHHH, KpOMe A 1 , 0TCIO)l.a B npe)l.eJie 

t--> - ooMLI HMeeM: 

F' ( t) 
7T 

1 2m2Reg8(0)1~ 
a 2 2 + rnA 

( t) 
~-l+ ... 
-t 

/14/ 

YpaaHeHHe /14/ no3BOJIJieT HaM 3aKJIIO'IHTL, 'ITO npu t .... - "" 

g(t) g(t) 
!llopM!IIaKTOp {-1-- + - 2-- l CTpeMHTCJI K HYJIIO He 

2m2 - t 
A 

Me.nneHHee F' ( t) . 
7T 

PaccMOTPHM Tenepb ypaaHeHue .D.JIJI !llopM!IIaKTopoa 6a-

pHOHOB. )J,JIJI 3TOrO 6epeM MaTpH'IHLie 3JieMeHTLI OT o6eHX 

qacTeH COOTHOilleHHJI /1/ llO COCTOJIHHIO llpOTOHa. llocry

naJI aHaJIOI"H'IHO, Mbl llpHXO)l.HM K CJie)l.yiOIIJ;eMy ypaBHeHHIO: 

G E ( t ) + 2( 4 m ~ - t) G ~( t ) = 2 ( 2 rr) 3 
4m~- t 2 _§_(q-.il_x 

x Rel<p(ps) 18 11 (0) la(q) ><aCq) I.J 0 (0) 
11 

ai'N E - E 
a p 

p( -ps) >l '2 1 
p = -4 

/15/ 

r)l.e p (p s) - npOTOH C HMllYJibCOM p H llOJIJipH3aiJ;HeH s, 

GE( t)- 3JieKrpuqecKHH !llopM!IIaKTOP npoToHa: 

GE(t) = F
1 

(t) + _t_ F 2 (t). /16/ 
2mN 

<p(p') 11 <o) \p(fl) > = ii<p'') ly F 1 <t) + 
11 11 

+ia (p'-p)vF (t)lu(p) 
Ill! 2 

/17/ 
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PaccMoTpHM, HanpHMep, BKna~ OT 6apHoHa p' I m = 

=1470 M:JB, JP = f-+1. Ey~eM Hcnonh30BaTh cne~YIOll.Uie 
OfiiUHC Bhipa:>KCHHR ~JIR Ma TpH"'HhiX 3JICMCHTOB: 

<pCps) lefl(O) !p'(qr) >=he(t) 1 2 ~(s)Cp) u(r) (q), 1181 
fl -t+m 

a 

<p'(qr)JJ (O)Ip(ps)>= u<r)(q)ly h (t) +ia (q-p)vh (t)+ 
(1 fl 1 fLV 2 

+(q-p)(lh3(t) lu(s)("p), 

c yqeroM paaeHCTBa 

( m - mN ) h ( t) + t h ( t) = 0 , 
1 3 

BhiTCKaiO(UCrO H3 YCJIOBHR COXpaHCHHJI TOKa, 

IlO~CTaBJIRR /181, /191 B 1151, llOJIY"'HM: 

2 
4mN- t 

a fl J 
fl 

1191 

0. 

G E ( t ) + 2 ( 4 m ~ - t ) G i( t ) = ------------------------~---x 

t (4m
2

- t- \ 1 (4m 2 - t) ( 4m~-t)) mN 

X l Rehe(t1 )!2th2 (t+t 1)·(mN+m) +h 3 (t+t 1) x 

X 

(- tl + ~) 
2 

-(t+t1 )+(m-mN) 

m- mN 
( y(4m 2 - t) (4m~- t) + t + 4mmN) l+ ... , 

/201 
l 2 2 

r~e t1 = 4 ( y 4ni - t - v 4mN- t) , TpoeTO"'He 03Ha"'aeT BKJia~ 
OT ~pyrHX COCTORHHB, KpOMC p' • 0TCIO~a B npe~eJie t->- oo 

Mhl HMeeM: 

l . l 
Gf;(t) --GE(t) = 

2 
Rehe(O) !h

2
(t)-

2t 2mm(m-m) 
a N N 

8 

I 

I 

m + mN 
- h 3 ( t) l + ". 1211 

m-mN 

PaaeHCTBO 1211 no3BOJIJieT HaM 3aKJIIO"'HTh, "'TO npH t ... _ "" 

m + m 
tiJopMtiJaKTOp !h

2
( t) - h

3
( t) --~ l CTpCMHTCR K HYJIIO He 

m - mN 

Me~JICHHee GE'J t) - ~- G E ( t) , 
2 t ~ 

Heo6xo~HMO OTMeTHTh cne~y10mee. Ey~y"'H HeB:TpanL

HhiM onepaTOpOM, e~ MO:>KCT HMCTh OTJIHl.J:Hhle OT HYJIJI 

MaTpH"'Hhle 3JieMeHThl <rrl e fll a> H <N I efl I a> TOJihKO ~Jljf 
- fl fl COCTOJIHHH a , HMCIOll.UIX Te :>KC BHYTPCHHHC KBaHTOBhle 

l.J:HCJia, "'TO H 7T H N COOTBCTCTBCHHO. CJie~OBaTCJihHO, 

H3JIO:>KeHHhiB BhllllC MeTO~ He ll03BOJIRCT llOJIY"'HTh CBJI3h 

Me:>K~y tiJopMtiJaKTOpaMH 7T -Me30Ha HJIH HYKJIOHa H tiJopMtiJaK

TOpaMH, B03HHKaiOll.UIMH B MaTpH"'HhiX 3JieMeHTax <a I Jfll rr > 

HJIH <al Jfl IN> MR BCJIKoro cocTORHHR a. TaK, HanpHMep, 

Mhl He llOJIY"'HM TaKOB CB113H ~JIJI tiJopMtiJaKTOpOB, COOTBeT

CTBYIOIUHX nepexo~aM rr ... p , rr ... B I J P = 1+, IG = 1 + I, ... 
HJIH N -> !1 ' ... 

2. OEH(HE Bh/PA)J(EHHJ/ ,4JIJ/ACHMIITOTHqECKOTO 
IIOBE,4EHHJ/ ti>OP Mc1>AKTOPOB 

,L(JIR paCCMOTpeHHJI .aCHMllTOTHl.J:eCKOrO llOBe~eHHR tiJopM

tiJaKTOpOB 6onee y~OfiHhiM MeTO~OM OKa3hiBaeTCJI MeTO~, 
OCHOBaHHhiB Ha KOHtiJopMHO-KOBapHaHTHOM pa3JIO:>KeHHH npo

H3Be~eHHJI onepaTOpOB / 4 / • IlpHMeHeHHe TaKoro MeTO~a 
K 3JICKTpOMarHHTHOMy tiJopMtiJ'K'Opy 7T -Me30Ha BnepBhle 
6hlno 1 c~ena~o A.A.MHr,nanoM 9

, a 3aTeM ~pyrHMH asTo-
l0-12" paMH ', 

IlyCTh HaC HHTepeCYIQT tiJopMtlJaKTOphl, B03HHKaiOll.UIC 

B MaTpH"'HOM 3JICMCHTe <a(p') JA!ll .. •fln (0) Jrr+(p)>, Afll"'fin -
HeKOTOphiB: TCH30pHhiB onepaTop n-oro paHra, a- JII06as 

~onyCTHMaJI l.J:aCTH:Qa. 06pa3yeM H3 Hero BCJIH"'HHY 

TrrAa(p,p)=p'fll ... p'fln<a(p')JAfll"'lln (0) Jrr(p) >. 1221 
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JlerKo BH,neTL, 'ITO o6u.ulii BH,n T A 6y,neT 
rra 

TA (p,p') = (< (p') •p)(Ja) I A(k2) 
rra rra ' 

k=p'-p, 

r.ne 

PI··· PJ 
(E (p')•p)(Ja)= E(p') 'ap 

PI 
••• p p ' 

]a 
/23/ 

PI ... pla 
E (p') - TeH30p nonJipH3aUHH <faCTHUbl a CO CllHHOM 

J . QqeBH,IJ;HO, 'ITO Bblpa)J.(eHHe /22/ MO)J.(eT HMeTb He-
a u 

HC<fe3a10J.Uee 3Ha<feHHe TOHbKO npH onpe,neneHHOH CBJI3H 

Me)J.(,IJ;y qeTHOCTJIMH qacTHUbl a H TeH30pa A/11 ••• /1 n ' a 

HMenuo, npu PuPA= (-l) la +n + 1 
.Hac HHTepecyeT faK pa

2
3 

aCHMllTOTH<feCKOe llOBe,IJ;eHHe $OpM$aKTOpOB 1'7ru ( k ) 
2 

npu k -. "" • 
C llOMOJ.UhiO pe,nyKUHOHHOH TeXHHKH llpHBO,IJ;HM Bblpa)J.(e

HHe /22/ K BH.IJ;y 

T A( ') . ,/11 ,/ln( 2 2) 
rra P•P =Ip ... p -p +mrr x 

4 =ikx + 
xfd xe <a(p')IT*(A (x)<l> (O)IO>. 

11 1 '" 11 n 7T 

/24/ 

Ilpu k 2 
-. 0 3Haqenue npaaoii qacTH /24/ onpe,nenJieTcJI 

llOBe,IJ;eHHeM llO,IJ;biHTerpanLHOH $yHKUHH npH ManbiX x z , H 

Mbl MO)J.(eM llpHMeHHTb 3,IJ;eCb KOH$OpMHO-KOBapuaHTHOe 

pa3nO)J.(eHHe ,nnJI T*( A 
111 

... 
11 
~ x) ct-; ( 0) ) a6nH3H caeToBoro 

Kouyca /eM., uanpHMep, 113 ' 14 I /: 
.1._ (fA+e -C,-.- n-r) 
2 7T '· 

T* (A 11 I ... 11 ~ x) <I>; ( O)) I(x 2+i<) x 

P 1 P r I 
X X/1 , , , X/1 X •., X f 

I n 0 

c 

-+<rc+CA-err-r+nl -I 

du u 

- n) -1 

X 

-}<Crr+Cc-CA-r 

x(l-u) C ( u x) 
P1"'pr /25/ 

10 

r 
1 

r.ne eA ' e 7T ' e c - MaCWTa6Hble pa3MepHOCTH TeH30pa A ( /1) ' 
nom1 <I> rr H TeH30pa C ( p) COOTBeTCTBeHHO. IlO.IJ;CTaBHJIJI 

/25/ B /24/, HMeeM: 

A _ I 
T rra Jc2:oo C 

~ fd4 -ikx ..!..a +v n ..._ xe (x2+· )2 A '17-r.c-n-r) 
m= 0 H 

X 

x(xp')n+m PI X 

~ .m 
x <a ( p ') ) I C ( 0) I 0 > • -1

-
1 

x 
pi ... p r m. 

1 ·-t (ec+£A -CTT- r+n) -I+m - f<£rr+£c-£A-r-n) -I 
x f du u 0-u) 

0 /26/ 
IlpHHHMaJI BO BHHMaHHe nopeHU-KOBapHaHTHOCTb H pa3Mep

HOCTb, Mbl MO)J.(eM npe,ncTaBHTb Bblpa)J.(eHue, nonyqeuuoe 

B pe3ynLTaTe HHTerpupoBaHHJI no x, B cne,nyroJ.UeM caMOM 

06J.UeM BH,IJ;e: 

~ £A+£ - £c - n - d p p 
fd4 -ikx( 2 . )2 TT I r+n+m 

X e X + IE X ,., X 

_l._(£A+£17 -£c-4+r+n-2m) P1 Pr+n+m 
= ( k 2 ) 

2 
[a I k ... k + 

2 PI P2 p 3 p r + n + m /27/ + a
2 

k g k .. . k + ( ... ) ] , 

r.ne a I , a2, .. ~ HeKOTOpble 6e3pa3Mepuwe KOHCTaHTbl, Tpoe

To'<iue ( ... ) o3uaqaeT ,npyrue B03MO::liCHble qneHbl c yqacTu

eM TeH3opa MeTpHKH g Pi Pi • AuanorH'IHO MaTpH'IHblii 

:meMeHT <a ( p ') I C p
1 
... Pr ( O) I 0 > MO::liCeT 6biTL npe,ncTaaneu 

B BH,ne cyMMbl qneuoa THna /npu r :?: J / 
a 

E (p')lcip ... p' + 
PI·"PJ PJ +I pr 

a a 
/28/ 

c2gp P p'p ... p'p 
J +I J +2 J +3 r 
a a a 

+( ••• )I, 

II 



r,ne c I , c2 , ••• - HeKOTOpLie KOHCTaHTLI lpa3MepHLie, BO
o6~e roBop~l. H3 1261 - 1281 HeTpy,nHo nonyqHTb cne
,nyiO~ee aCHMnTOTHqecKOe BLipa)KeHHe ,nn~ liJopMiiJaKTOpOB, 
onpe.nen~eMwx no 1221 H 1231: 

I o I 
--(4+eA+L -n)+-max(ec+r)-J 

~~a(k2) 2"" (k2) 2 TT 2r?_la ·al29l 
k -> 00 

TaKHM o6pa3oM, B Bwpa)KeHHe .nn~ acuMnTOTHKH Bxo,n~T 
pa3MepHOCTH onepaTopa A , HHTepnonupyro~ero no

f-li ... f-l n 

n~ ¢" , a TaK)Ke pa3MepHOCTH onepaTopoB, liJurypupyro~x 
B pa3nO)KeHHH ux T*-npoHJBe,neHH~ 1251. 

PaccMoTpHM HeKoTopwe npHMepw. 

II pH Me p 1. B KaqecTBe A 6epeM 3neKTpoMarHHTHLiii 
TOK, A= J f-l • Tor.na .nn~ a = rr liJopMyna 1291 .naeT cne.nyro
~yro aCHMnTOTHKy ,nng 3neKTpOMarHHTHOrO 4JopM4JaKTOpa 
rr -Me3oHa: 

F ( t) 
- .l..(s+e 1 +f )+lmax <ec+r) 

(t) 2 TT 2 
1301 

TT t-+- CXI 

a .nns a = Al -MeJoHa: 

[-
2
1 tg ( t) + m 2 g ( t) ] 

-t<s+e 1 +Prr) +tmax(rr;+rl 
(u r?_l ,1311 

I A 2 t -> 00 

r.ne gi( t) H g2 ( t) - 4JopM4JaKTopw, onpe.nenseMwe liJopMynoii 
1121. H3 130/ H 1311 MLI MO)KeM 3aKnroqHTb,qTo npH t->-oo 

g ( t) 
4JopM4JaKTOp [ _I -

2m2 
F ( t) A 

Me.nneHHee -"--
t ' 

+ g 2( t) 
~~-] 

- t 
CTpeMHTCB K HYniO He 

qTo HaXO,IJ;HTCB B cornaCHH C 1141. 

II pH Me p 2. B KaqecTBe A 6epeM HHTepnonupyiO~ee 
none rr-Me3oHa. Tor.na .nns 6o30HHOii: qacTHULI a co 
CnHHOM J H qeTHOCTbiO ( -1) ja MLI HMeeM: 

a 

12 

.. 
I 

I 
~ 

G ( k2 ) 
aTTTT 

- ( 2 + e ) + _!__ max ( e c + r ) 
"" (k2) TT 2 r2:Ja 

k2->00 
1321 

r .ne G a TT TT ( k 2) 

WHHOH: 
4JopM4JaKTOp, CB~3aHHLIH C a TT TT - Bep-

( 1a) 2 
<a(p')I7J (O)Irr(p)>=(t(p')•p) G (k) 1331 

TT aTTTT 

I 1) rr - HCToqHHK nons <ll rr I. 
TaKHM o6pa30M, B CMbiCne aCHMnTOTHKH Mbl MO)KeM 

HanucaTb: 

2 2 
Ga TTTT (k);:;; GPTTTT (k ) ;:;; ... 1341 

IIepeXO,IJ;HM Tenepb K paCCMOTpeHHIO liJopMiiJaKTOpOB 6a
pHOHOB. IIyCTb HaC HHTepecyiOT liJopwliJaKTOpbl, B03HHKaiO~e 
B MaTpuqHoM 3neMeHTe <a(p') I A 

11 
(0) lp(p) >.06pa3yeu 

B3 Hero BenuqHHY ~-'-I"' n 

T A ( p' p ') = p 'Ill ... P, f-l n <a ( p ') I A ( 0) I p ( p) > ' 1351 
pa 111'"~-'n 

KoTopas MO)KeT 6wTL npe,ncTaBneua B cne,ny10~eu o6~eu 
BH)le: 

A , - , (J ) A 2 
T {p,p)=(u(p)·p) a u(p)•l (k ), 1361 pa pa 

r.ne 

(-;;: ( p ') • p) (J a) 

"" p ·~ p p I 
PI 1a- 2 1 

-PI'" pla _!_ 
u 2 

PI ... P J -! 
- a 2 
u Ys 

. npu 

DPB 

I - + uPJ·"Pja-2- cnBH-TeH30p uo= U Yo• 

n+J -l 
PAPa = ( -l) a 2 

P 
n+J + 1 

APa=(-l) a 2 

/37/ 
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Caoaa acnonL3YJI pe,nyKn;Hoaayro TeXHBKy, a 3aTeM 
Koa4JopMHO- KOBapBaHTHoe pa3no)l(eHBe ,nnJI T*( A ( x) ;j; ( 0) ) 
B6HB3B CBeTOBOrO KOHyCa f.lr"lln p 

l 
2 2 (fA+ f - f C n- r- l) 

:£ (X + if ) p X 
-

T * ( A
111 

• .. fl. n ( x) lj; P ( 0 ) ) c 

1 _1_( f 
pl p r 

XX ••• X X ••• X 

Ill f.ln 

f d u u 2 c+ fA- f P- r + n + l) 
0 X 

- ..L ( f + fc- f A- r - n ) - 1 
2 p 

x(l-u) cP ···P 
l r 

" ( u x) • x 1381 

If P ~ MacwTa6aaJI paJMepaocTL BHTepnonupyroiD;ero nonJI 
J,!YKnoaa lj; P , C PI •.. Pr - cnBH- TeHJopaLie onepaTopLI, 
x = X fl. y fl. /, MLI npBXO,nBHB K 4JopMyne 

T A "' :£ 
pa k2->ooC 

1 
:£ f d4 - i k X 2 -2 ( f + f 0 xe ( . A p-Lc-n-r-1) 

m==O X +H) 

00 

X 

( ')n+m PI Pr 11 ( ')\-C (O)\O im 
X Xp X ••• X X • <a p p p >y - 1 X 

1••• r fl. m · 

l -i <fc+fA-fp-r+ n+l)+m -+<fp+fc-fA-r-n)-1 
x f duu . 0-u) 

0 1391 
HaTerpan no x npe,ncTaBnJieTCJI B su.ne, aaanorB'IHOM 
1281, a MaTpB'IHLIH 3neMeHT <aCR') \C . (0) \0>- B BB,ne 

l f1···P 
CYMMLI qneHOB TBna lnpB r::::. J a - 2 I r 

u D. ••• P. 1 ( P ') I c1 p ~ 1 ••• P ~ + 
'1 J -- 1 +-- r a 2 a 2 

+ c 2 g p 1 r 3 p·' r s · · · P r + ( • • · ) I 
1 +- 1 +- j +- . r 

a 2 a 2 a 2 
1401 

lsnu 1401, yMHO)I(eHaoe ua y 5 , ecnB 3TO aeo6xo,nBMol. 
B peJynLTaTe nonyqBM cne.nyroiD;ee acBMnToTgqecKoe a~-

'14 

i 

i 
,. 

pa)l(eHBe .nnJI $opM4>aKTopoa 1 /a ( k 2) , onpe.nenJieMLIX no 
/35/ B /36/: 1 1 

--2 (4+fA+f -n)+-2 max(fc+r)-J 
P l . a 

['p~(k2) k2"' (k2) r~Ja-2 . /41/ 
-> 00 

PaccMoTpBM aeKoTopLie npBMepLI. 
n p B Me p 3. B Ka'leCTBe A 6epeM 3neKTPOMarHBTHLIH 

TOK, A= ]fl.. Tor.na ,nnJI a= p $opMynal41l.naeT cne.nyro
wyro aCBMnTOTBKY ,nnJI 3HeKTpB'IeCKOrO $opM$aKTOpa npo-
TOHa: 

- ..L ( 4 + e J + f ) + _!__ max ( f c + r) 
(t) 2 p 2 1421 

GE(t)t->-oo 

a ,nnJI a = p ' : 
_ _l_( 6+f J +f ) + lmax <fc+-r) 

< t) 2 P 2 , I 431 m + mN 
[ h 2 ( t) - ---- h 3 ( t) l 

m- mN t---+ -oo 

r.ne h 2 ( t) B h3 ( t) - $opM4JaKTOpLI, onpe.nenJieMLie $opMynoii 
I 19 I. lb I 421 B I 431 cne.nyeT, 'ITO 4JopM4JaKTOPLI 

m + m G ( t) 
[h

2
(t)- N h

3
(t)) B-E- se,nyT ce6a o.nuaaKoBo 

rn - mN t 

npB t-• -oo, 'ITO aaxo,nBTCJI B cornacBB c 1211. 
,IJ,nJI a=~+ ciJopMyna 1411 .naeT: 

l l 
- y(6+f1 +fp) +y max <fc+ r) 

l r > l 
[ £

1 
< t) + 2 < £

2 
< t) + £

3 
< t) ) l "' < t) - , 1441 

r.ne £
1 

( t) , £
2

( t) , £
3 

( t) - 4JopM4JaKTopLI, onpe.nenJieMLie 
ciJopMynoii: 

< ~ + < P ') I J < o) I P < P ) > = 
fl. 

-v 2 l k) 
= u < P ') 1 £1 < k ) m < y11 k v - g fl. v + 

p 
2 kvk 2 kf.l kv 

+ i £2 ( k ) u fl. p ~ + £3 (k ) (~ - gf.l v) lu ( p) • 145/ 
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TaKHM o6pa3oM, npa t--. -oo $opM$aKTop[f 1 (t)+~ (f2(t)+f3(t))] 

GEft) 
cTpeMJITCJI K aymo ae Me~neaaee • TaKyiO CBJI3h, 

t 
KaK 6biJIO OTMeqeao BLIWe, HeB03MO:>KHO DOJiyqHTh 83 npa
BHJia CYMM 1151. 

IIpaMep 4. B KaqecTBe A 6epeM <1>
77

• Tor~a ~JIJI 
6apHOHa a CO CDHHOM] Mbl HMeeM: 

a 

l n l 
2 ') - y< 2 + e 7T + t p ) + 2 max ( e c + r) - J a 

KapTT(k) 2 "' W) r:2:.Ja-} , 1461 
k --> 00 

r~e Ka P 17 ( k
2
) - $opM$aKTop, CBJI3aHHLIH c ap rr -aepwaaoB:: 

' - <.r l 2 I I <a(p) 177 (0) lp(p)>=(u(p')•p) a u(p)K (k ). 47 
TT aprr 

TaKHM o6pa30M, B CMLICJie aCHMDTOTHKH MLI MO:>KeM Hana
caTh: 

K (k 2
) > K, ,(k2)> 

NNrr "" 1~Nrr "' 
1481 

B 3aKniOqeaae .11 Bhlpa:>KaiO rny6oKyiO 6naro~apaocTh 
)J;.JI.JinOXHHIJ,eBy 3a HHTepec K pa6oTe. 
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PyKonucb nocmynuAa e u3oameAbCKUU omoe;r 
30 aezycma 1974 zooa. 

l 
Y CJIOBH.ll 06MeHa 

IJpeiipHHThl H C00611.1eHHH 011JII1 paCChiJiaiOTCH 6ecrrna THO, Ha OCHOBe 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, Jia6opaTOpHHM, 

6H6JIHOTeKaM, Hay'!HhiM rpyrrrraM H OTl(eJihHhiM y'IeHhiM 6onee 50 CTpaH. 

Mhl 0)1(Hl(aeM, 'ITO IIOJiy'IaTeJIH H3l(aHHH 011JII1 6yl(yT CaMH npOHB

JIHTh HHHUHa THBY B 6ecrrna THOH IIOChiJIKe rry6JIHKaUHH B .[l;y6Hy. B IIOpHl(Ke 

06MeHa !IpHHHMaiOTCH Hay'!Hhle KHHrH, )l(ypHaJihl, rrperrpHHThl H HHOrO 

BH.!(a rry6JIHKaUHH IIO TeMa THKe 011J!J1. 

E,aHHCTBeHHhiH BH.U rry6JIHKaUHH,KOTOphiH HaM npHChiJiaTh He CJie,ay

eT ,- 3To penpHHThi / OTTHCKH eTa Teil:, y)l(e orry6nHKOBaHHhiX B Hay'!HhiX 

)l(ypHanax/. 

B pH,Ue CJiy'!aeB Mhl CaMH o6pamaeMCH K IIOJiy'Ia TeJIHM HaUIHX HJ,aa

HHH C llp0Ch60il: 6eCIIJiaTHO npHCJiaTh HaM KaKHe-JIH60 KHHrH HJIH 

BhiiiHCaTh ,llJIH Hame.ii 6H6JIHOTeKH Hay'!Hhie )l(ypHaJihl, H3l(ai011.1HeCH B HX 

cTpaHax. 

OT,n:eJibHhie 3anpocbl 
l13l(aTeJihCKHH OT)leJI e)l(erOl(HO BhiiiOJIHHeT OKOJIO 3 000 OTl(eJihHhiX 

3aiipOCOB Ha BhiChiJIKY npenpHHTOB H C006Il.leHHH 011Jll1. B TaKHX Ja

npocax cne,llyeT o6H3aTeJihHO yKa3hiBaTh HH.!leKc JanpamHsaeMoro 

HJ,llaHHH. 

A,n:peca 

fiHChMa no BCeM BOnpocaM 06MeHa ny6JIHKaUHHMH, a TaK)I(e Janpo-

Chl Ha OT,lleJihHhie H3,llaHHH CJie,D;yeT HanpaBJIHTh no a,D;pecy: 

101000 MocKea, 
TAaeH&Iii nottmaMm, n/JI 79. 
H3oameA&cKuii omoeA 
06~eOUHeHH020 UHC111U111Y111a 
JIOepHbiX UCCAe006aHUii. 

A,D;pec ,D;JIH nOChiJIKH BCex ny6JIHKanHH B nopH,D;Ke 06MeHa, a TaK)I(e 

,D;JIH 6ecnnaTHOH nO,lliiHCKH Ha Hay'!Hhle )l(ypHaJihl: 

101000 MocKea, 
TAaeH&zii nottmaMm, n/JI 79. 
JlayttHo-mexHuttecKaJI 6u6AuomeKa 
06~eOUHeHH020 UHCIIIUTIIYIIIa 
JIOepHblX UCCAe006aHUU. 


