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Sunnnary 

Recently we have proposed 2-4 a method which allows one 

to talce into account the sea.le invariame at small distances 

.\ f t'1) · fo/-~he processes in physical region. Thi~ method has 

been applied 2-4 to the scattering in diffraction region, 

large angle scattering and deep inelastic ep-scattering with 

the results (J), (4) (5) correspondingly. The rnain_poin_t~ of 

the method could be formulated in terms of three simple 

rules: 1) t-aubgraphs, 2) sea.ling and J) factorization. In this 

work this is applied for an analysis of inclusive reactions, 
: ·1, • '; ; • •• ~ __ -, ' ::-;- ;,_, .i 

and results in the picture very similar to·the multiperipheral 

or Regge type rnodefs btit with \idd1t:Lona.l fixe·d bra.rich p~irits 

{J- .,i.~ • In particular far t:qe'_re'gion~ Of ·sin.ii.11 missing mass 

we obtain the Exp. (a); for the fragmentation region - the 

·Exps. (11), (12), without any difficulty with the triple 

Pomeron vertex if the Pomeron is ,{T"T ; for the pioni

zation_region - the Exp. (14). In these regions the Feynman 

scaling is not immediate result of scale invariance (1). 

The behaviour for large mJ. >> l is deterJili.µed. by:-the,; .. , ,:'.'.', 

Exp. (18) and th.a decrease of cross· section-in this region· 

could be agreed with automod'~l:Ltyin the ep-scatt1:ring, due 

to nonzero anomalous dimensions E. 

(0 1973 O51>e0uHeHHblU UHC•u•y11r Jt0epHMX UCCAe0oeaHUU ,lly6Ha 

' I. Beeoe11iie · 

Ilocile.n;Hee apeM.11 / l I Bee 6onhlue·e BHiiMaHHe y)len11eTCR 
nplrni.tnny . i.rncmTa6iIOii HHii°apHaHTH.OCTH /i.Ln./ Ha ManhtX 
paCCTORHHJIX; B OCHOBe KOToporo ne)KHT ·yaepeuHodti. B OT'-' 
cyTCT13HH B $H3liKe cnin,lihI'x B38.HMo;:teiicTBHH "1(8.KHX - nn6o 
pa3MepHblX napaMeTpOB 3a HCKnIOlfeHne'M . Mace 'qacTH'u;. 
,D;mi aMnnnTy,n; npou;eccoe /nnn <liYHKu;nii rpnHa/ no oJHa
qaeT, 'ITO a o6nacTH, r.n;e -·ace c1<anHp1IL1e npo11:1ae.rieHn11 
BHelIJHHX HMnynhCOB eenHKH, aMilnHTY,IJ;hl pacceRHHH 11en11-

IOTCH o,n;nopo.irtthIMH <fiyHi<UHRMH 'nMnynLccrn': ' ·. 
'" - '• ! ' j. 

·. 2K . 
T(.Ap ••• Ap )=A··T(pt,;,p )', 

, . 1 n . 1 n '. /1/''· 
p I p . - , p _2 » m 2 ' ' 

1 ' . ' 

npH'leM IlOKa3a Tenb .K . onpe,n;eiu1eTCR 'pa3M~pHC)CTLIO BH'elm-
HHX rioneii ' ; · ., c-

' '2 K '= .4 + ( f _;+ . ,., +"£ ..I. : ) 
,. ·, '+'1. '+'11, 

··/1a; 

/oTJIH'IHOH, · B006l.ll;e r'OBOJHI, OT KaHo'HH'leCKHX 'pa~Mepno
CTeii '·f77 =~1 ·n fN'=-.3/2, HanpnMep/;' .,,, : , 

3Ta MacmTaoHaR rnnoTEfaa /M.r./" i<abaeTciI'
0

a3aHMo
,n;eiic'I'en,i:' ,n;aiieKO B i1e<fin:3Hq'ec1<oii 06n8:CTH'H He ,n;on'ycxaeT 
Henocpe,n;cn'1em1oii 3KCilepHMeHTam:,iioii npoeepKH. 

1',nrt'.H onn.!' 
caHHR )Ke peanbHbiX' qJH3HtJeCKHX . npou;ecc'o13' ··Heb6xo.diiM 
TaK)Ke y'leT n 6onbllIHX paCCTOJIHHH. E,n;HHOe onncaHHe 
11ene1mi:i:, . Ha 6onbllIHX H Mam,1x paccTOJIHHJIX B03MQ)KH0 

' . l r t ' ' . , • . ' . , :.~ _. '. • ., .'" 

cej,i~a.c, TO~Kp ,B pem>pMHpyeM.OH- KJ3aHTO,BOH T.eoP,~H qOJl!f,, 

3t 



1, 

I. 

npocTeimei H3 KOTOphlx HBnHeTCH TeopHH roKaBcKoro THna 
c narpatt)l(HattoM 

- 2 4 f> int= (4TTg) ip y5 ¢¢,+ 16 TT h rp /2/ 

/ 06061.QeHHhIM Ha SU 2 - HnH SU 3 - CHMMeTpHH/. 
O.Ll,HHM H3 Ba)l(HeHllIHX cne.r:r.cTBHH M.r. Ll,nH TaKOH TeopHH 

OKa3hlBaeTCH "Tpe6oBaHHe KOHeqHofi peHOpMHPOBKH 3apH
.r:r.a12,31 /Toquee, 3KBHBaneHTHOCTh M.r. npocTOMY Hynro 
qiyHKU:HH renn-MaHHa-Jioy/. 

K KaKOH KapTHHe !pH3HqecKHX npou:ecCOB Ha MaCCOBOH 
noBepxHOCTH npHBOLl,HT M.r.? HaM B KaKoi-TO Mepe y.r:r.anoch 
oTBeTHTh ua 3TOT Bonpoc .r:r.nH_ u:enoro pH.r:r.a npou:eccoB: 
pacceHHHH B Ll,HippaKl{HOHHOH o~~aCTH, ynpyroro pacceHHHH 
Ha 6onhlnHe yrnh1 H rny6oKo Heynpyroro pacceHHHH. 

,lJ;nH pacceHHHH B .!lHmpaKUHOHHOfi ofinaCTH M.r. npHBe
na;S,.2/ K KapTHHe pe.Ll,)l(eBCKOI'O THna 

-1 T 
F(j, t)=C(t)[ u(j)-B(t)] C (tJ,. /3/ 

r.r:r.e u(t) ' C H B - HeKOTOphie MaTpHl{hI. Ilocne.D,HHe .D,Be 
H3BeCTHhl HaM TOnhKO B BHLl,e PH.LI.OB no "peHOpMHpOBaHHhlM 
KOHCTaHTaM g ·u h. IlonyqeHuaH KapTHHa o6na.r:r.aeT BCeMH 
npuBneKaTenhHhIMH qepTaMH pe.Ll,:>KHCTHKH /cBH3h oco6eH
HOCTei-l: TOnhKO C nepe.r:r.aBaeMhIMH KBaHTOBhlMH qucnaMH 
H qiaKTOPH3al{HH BhlqeTOB/, OLl,HaKO, B .r:r.orronHeHHe K Ll,BH
)l(YI.QHMCH nonrocaM OT qiyHKU:HH u(j) noHBnHroTcH H He -
IlOLl,BH)l(Hhie TOqKn BeTBneHHH THITa v· j-a 'rrono)l(eHHe KOTo
PhlX 3aBHCHT OT BennqHHhl 3aTpaBoqHhIX KOHCTaHT Bo II 
ho • IlpnquHa )Ke ITOHBneHHH HX Ta )Ke' qTO II B KBaHTOBo

MexattnqecKOM pacceHHHH Ha noTeHu:1rnne V (r) .• r -2 rrpH 
r ,O, T.e. M.H. Ha ManhIX paccTOHHHHX. O.r:r.Ho H3 BeTBneHHH 
MO)l(eT fihITh ITOLl,XO.D,HI.QHM K_aH.D,H.D,a TOM Ha ponh oco6eHHOCTH 
IloMepa~qyKa, rrpuqeM .r:r.nH o6ecrieqeHHH_rrpn6nH)l(eHHoro 
IlOCTOHHCTBa ceqeHHH .D,OCTaToqHo y)l(e Manoii BennqHHhl 

. ~ . 2· .· 
3aTpaBOqHoii KOHCTaHThl g ~ 0,12. ,LJ;pyrne )Ke rrone3Hhl 
.r:r.nH ofrI,HcHeHHH 6onee TOHK~X .r:r.eTaiieii v,a_cceHHHH. _ 

·llml fiOflhllIIIX,yrnoB S-;;:t>>m 2 B03HHKaeT' 
KapTHHa, ,B K0TOpOH .D,OMHHHpyIOI.QYIO ponh HrpaIOT 6opHOBCKHe. 

4: 

qneHhl /ecnH g/ .r:r.eiiCTBHTenhHO Mano!/. ,lJ;nH npoTOH
npoTOHHOro pacceHHHH,, uanpHMep, 

da PP g2 
-=1-
dt 5 - (TT s 

4 
t g O t 2 

¢ r-s J+ 1 2 r/1 r-J I ' 
_ S + (N S 

/4/ 

r.r:r.e (TT - H (N - aHOManhHhle pa3MepHOCTH nHOHa II HyKnoHa 
/B.r:r.o6aBoK MhI npe.r:r.nono)l(HnH, qTo FTT (th:: FY (t) ./. 

Pe3ynLTaT. .r:r.nH'. rny6oKo Heynpyroro g.p -pacceHHHH, 
Ha nepBhlH B3I'flHLI., BbirflH,D;HT YLI.HBHTenhHO 16, 7 , 2 1: He-
CM0,TpH Ha MaCllITafiHyro HHBapHaHTH0CTh aBTOMO)lenhHOCTh/S/ 
oKa3anach uay_ymeHHoi: 

s µ s . 
(--), (1--1»1) /5/ 

2, , ' 2 · -q q . 

f 2 L,T (q 'S)-(-l Jw(ar( 

. . ._· . . . --1.·. 
/ a - - nono)keHHe ae.n;y1.Qei '0C06enHoctn[unr.:..B (t)].' _ .. , , 
L H T 03Haq"arot. ai.mnHT)'..D,hi -~pou:ecco_B_ C nonepe_~H~il.1H 
H npo;nonLHhIMH KnaiiTaMii/. Cei-l:q;ac .· Bee 

0

60.ri~we -KpenHeT 
y'fi'e)K;iei-ine · a TOM, q'-ro Ha6mo.r:r.a'e'Ma"1i aBT0MOLl,enhHQ-CTI, 
B itHX 'np6neccax· .IIBRHe'rcH/ no:BH,nHMO~y. pe3yJihT[iTQ~ 
Ll,HHaMHqec1rni KOMneHCal{HH f H w 191 • . : . _. . '", ,; , , ' 

. _. IleJieqncnei/1/hi{ BhIBOijhl 6i,,1~.~ n9ny_~e~·i,; HaMI~ ,MeT<?ltO~f, 
OCHOBaHHhlM Ha aHanH3e / O/ -8.CHMIITOTHqecKoro IlOBe.D,eHHH 
.n;narpaMM <l>einMaHa narpam,rnaHa /2/. Pe3ynLTaThI 3Toro 
cno»rnoro ananH3a MO:>KHO cneCTH K TpeM IlPOCThIM "npanH-
naM nrph1".' · · ··- · ·-.- ·· '· · : · ' ' 

1. Iif,ariwzo t ,_ no'bzparpoe. Acni.uiToiHq~cKof II0Be.r:r.enne 
.r:r.mirpaMM B o6naCTlf, . KOT' ha 'aei<OTOphle H3 _Jiepe_Me:H'iiLix' 
BeTIHKH, CBH3aHO C HHT~rpHponaHHeM rio MaflhIM :vaccTOH~· 
HHHM /MacmTa6HhIM pe~H:t.lOM/ i10".Ll,rpa<bo1i'. C)Ka Tile KOTOl)hIX 
B ToqKy nnmaeT ,D;HarpaMMY · 3aBHCHMOCTH OT CO0TBeTCTii-yro-
1.QHX 6onb1IIHX nepeMeHHhlX / · t· - no.r:r.rpaqJhI/ •. , 

'1 •. <",: i..!j-i.,>·,.;; 

2. IlpaeuAo Macwma611ocmu. MacmTa6HhIH pe)KHM Ka:>K
.r:r.oro *3 TaKHX no.r:r.rpa¢oB rettepbpy~T npocTol nonroc no 
cyMMe MerthHHOBCKHX napli:MeTpOB' co'npH)KeHHhIX 'C00TBeT-

:~ -1.. ;z Cl 
1 

•: 'J • ',• ~ '.· ·' •f; ( ;· '• " ;: t , ~ , t :: '; •· "'-j { • 
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CTBYIOll\HM 60JibllIHM nepeMeHHbIM, B TO'!Ke, paBHOH paJMep

HOCTH noArpaqia* 

K•2-!!..(1+( J-lL(l+( ), 
2. M 2 N 

/6/ 

rAe M, N , ( M H l: N • 'IHCJia Me 30HHbIX H HyKJIOHHblX 

BHellIHHX JIHHHH noArpaqia H HX aHOMaJibHbJe paJMepHOCTH. 

/ AHoMaJibHbie paJMepHOCTH B03HHKJIH OT CYMMHPOBaHHH 

no pacXOAHll\HMCH qaCTHM/. IlpH 3TOM OAHOBpeMeHHO MoryT 

C)KHMaTbCH TOJibKO TaKHe t -noArpaqJbI, KOTOP.ble JIH6o 

ueJIHKOM COAep)KaTCH . OAHH B APYrOM, JIH60 Boo6me He 

HMeIOT o6mHx JIHHHH. lfa /6/ BHAHO, 'ITO 'IeM 60Jibllle 

'IHCJIO BHellIHHX JIHHHH t -noArpaqia, TeM JieBee pacnoJIO)KeH 

reHepHpyeMbIH HM nOJIIOC /MeHblllaH CTeneHh 60Jibllle nepe -

MeHHOH/. 

3. 1Ipa6U/l0 (PQKT/lOpU3QlJUU. BbI'IeT B noJIIOcax qiaKTOpH-

3yeTCH H3 BKJiaAa C)KaTOH noJIIOCHOH qacTH, JaBHCHmeii OT 

3aTpaBO'IHbIX KOHCTaHT g O H ho' H BKJiaAOB _CJia6ocBH3HblX 

qacTeii AHarpaMM, OCTaBIIIeHCH nocne C)KaTHH /JaBHCHmeii. 

OT penopMHpoBaHHhIX KOHCTaHT g H h /. MMeHHO JTO 

Ba)KHOe. CBOHCTBO MeJIJIHHOBCKOro 06pa3a BKJiaAa AHarpaMM 

nOJBOJIHeT npocyMMHPOBaTb Bee nopHAKH BeAymero noJIIOca 

Bcex AHarpaMM. 

,[t;aHHaH pa6oTa nOCBHmena npHMeHeHHIO MeTOAa AJIH 

anaJIHJa HHKJIIOJHBHhIX npoueccoB. 

I I. AHaAU3 UHKA103U6HblX npoZJeccoa 

YA06HhIM I_IHCTpyMeHTOM HCCJieAOBaHHH HHKJII03HBHbIX 

npoueccoB HBJIHeTCH T.H. o6o6menHaH onTH'IecKaH Teope

Ma /111,KoTopaH CBH3hIBaeT HX ceqeHHH C MHHMOH qacTblO 

aMnJIHTYAbl TpexqaCTH'IHOro npouecca /pHC. 1/. 
Reno, 'ITO B JaBHCHMOCTH OT Toro, KaKHe nepeMeHHbie 

BeJIHKH, 6YAYT pa6oTaTb pa3Hble nOArpaqJbI, T.e. MeXaHH3M 

peaKl.{HH B pa3HbIX o6JiaCTHX OKa3bIBaeTCH pa3JIH'IHbIM. 

.N 
3aMeHa 3/2 Ha 1 B 1IJieHe2(l+(N)!IIPOH30IIIJiaHJ·Ja_ 

BKJiaAa, BHOCHMOrO BHellIHHMH cnHHOpHblMH JIHHHHMH. 

6' 

Slc _c 
2. 

g 
1 3 da -

(2TT) w ---= f(S, q ), 
C 3 C 

d q 
C 

PHC. 1 

B o6nacTH "ne.n;ocTa10meii Macc1,1" naneTa10meii qacTH

Uhl S ab= S » I Sbc I = I ti , M2 
::: m 2 CT.!IrHBaeMhie no.nrpaqi1,1 

AOJI)KHbl npeBpalllaTb HCXOAHYIO AHarpaMMY B·CJia6oCBH3HYIO 

/pHC. 2a/, JaBHCHll\YIO . . 

-t g & Lcc.'_i' 

Q 
PHC. 2 

2 
TOJibKO OT s be H M • IlpH 3TOM Ja CTaplllyIO oco6eHHOCTb 

OTBeTCTBeHHbl t - IlOArpaqJbl C 'IeTblpbMH BHellIHHMH JIHHHH -

MH. TaKHX t -noArpaqioB MO)KeT 6hITb MHOro. ,[t;JIH npoCTOTbI 

Mbl 6y:neM epeMeHHO C'IHTaTb, 'ITO "JieBbie" qacTHUbl b H 

c OTJIH'!Hbl OT "npaBbIX" / b' H c' /, T.e. Sa~/,. Sab'" Co

rJiaCHO npaBHJIY 2, MaCUJTa6HblH pe)l(HM Ka)KAOrO H3 TaKHX 

no,nrpaqJOB npHBOAHT JIH60 K nOJIIOCY (j-K4 ),-l JIH60 (j' -k.4 r1 

(ju j' MeJIJIHHOBCKH conpH)l(eHbl C s ab H s ab, ) • CyMMHpo

BaHHe ecex TaKHX IlOJIIOCOB B i<a)l(,nOM na6ope no cymecTBY 

7 
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HH'IeM He OT,JIHqaeTCJJ; __ OT CYMMHPOBaHHH B ,n:n
qipaKUHOHHOH o6nacTnl5/_ .. Il03TOMY OT,BeT HMeeT BH.D: 

/cp: /3// . ., 1 
:: F (j ' j ';· t; t , ) = cbc ( 0 [ u (j) -B ( t) r cp a/ t ' M 

2 
t , ) X 

· [ r·· 'J Br 'J J-1 
c· · r 'J · . X U J -- t - - -- , , t , 

·• . - b C 

/7/ 

r,n:e nenH'IHHbl u '·B 'u C HMeIOT Te . )Ke 'ITO H B q>op-

Myne /3/. 
ACHMIITOTH'IeCKOe IIOBe,n:eHHe B 3TOH o6nacTH orrpe,n:e,rrn -

eTcn rro,rro)KeHHeM H xapaKTep.oM ne,n:yrunx oco6eHHocr.eii 
no j H j ', KaKOBhIMH MoryT 6hITh nn6o rromoc rrpn i=a (t) 
/orrpe,n:emi:eMhIH HJ ycnonnn det[ u(t)-B (t)]= 0 /, nu6o 
neTnneHHe y j- a 0 /oT u(j J /. IlepnoMy c,rryqa10 cooTBeT

CT_ByeT rrone,n:eHne (S ab = S ab, =SJ 

2 · S a(t)-+<i '(t)-1 2 
f(S,t,M J~(-J Cb (tJ¢. (t,M JC (tJ. /Bl S c aa cb , 

0 

. _ a(t) a0 . -3/2 
Bo fiTopoMy cnyqae S -'> S ( 1n SJ 

' .- - - - 2 .. 
B o6naCTH drnarMeIITaU,HH Sab , M » I sbc I Hapn,n:y 

C t .:rro,n:rpaq>aMH, paq;MoTpeHHbIMH BbIIIIe, CTaHOBHTCH cy
ruecTBeHHbl t -rro,n:rpaq>bI, "rrepeTnrnna10rune" HH)KHHH 6noK 
/pHC. 26/. 3a CTapIIIyIO_ OC06eHFJOCTb CHOBa OTBeTCTBeHH_bl 
t -rro,n:rpaq>hI c qeTbIPhMH BHeWHHMH nHHHHMH. CTHrHBaHne 

HX' ,JIHIIIaeT .n:narpaMMY 3aBH_CHMO~TH KaK OT M2 
, Tal< H OT 

_ Sa~ :. S ab' , T. e. reHepnpyeMbie· HMH · non10ca HMeIOT BH.D: 
~- . I -· 

(ii+j+j'-K;i J; r,n:e µ - MennHHOBCKHH napaMeTp, conpn)KeH· 
HblH M 2 • CyMMHponaHHe TaKHX IIO,JIIOCOB CHO Ba aH!1,nOrH'IHO 
c,rryqa10 ,n:nqipaKUHOHHoro paccenHHH H npeBparuaeT Mennn-
HOBCKHH o6pa3 ¢ (t,M 2 J B Bblpa)KeHHH /7 / B 
,'; ·. - :: . ,"• ,• . , . . .·•-1 

<IJJ.j,+i_'tfl, t,J')""' x(t,! 'J[ u(j+j'+µJ-,,,B(O)] C (OJ. /9/ · - · · - - aa - · - · · 

.ltnn c~·tie»i.ii' )Ke . ~ ·;TOH o6naci~' ~03HHKaei BbIJ)a)KeHHe' 
aHanorn<im:>e T.H. ":p.expe.n:k~olrnoMy npe·.n:~eny": · · 

.- f(S, t-,M~ )=G(tJL( s· t+a,' r'lL\aa(O) _ /101 
· S -:7M ,.. S .,, · · · ,. . 0 . '"-

c, _ )i9no_~~:~T~,JlbHbl~fH nor~pHq>MH~~ckn~.rn' MHO)KJITenHMH n 
~. • •' > • • • • _., t ' !. • > : • 

c,rryqae TO'IeK BeTBneHHH. 

8 

\~ 
r_\ 

J 
J 
f 

/12/ 
Bn,n:Ho, 'ITO aBTOMO,n:enbHOe IIOBe_,n:eHHe Ce'IeHHH 

l(S' t' M2J =G(t) (xJaa - a(t)-a, (t) 
aa -1 M2 

·S X=-, ' . s 
KaK H B 'o6bI'IHOM pe)K,n:HeBCKOM no,n:xo,n:e, o6H3aHo aa (0J=l ' 
T..e. npn6,rrn)KeHHOMY IlOCTOHHCTBY IlO,JIHbIX ceqeHHH n He 
CBH3aHO oqeBHJJ;HbIM o6pa30M TO,JlbKO C MaCIIITa6HOH HHBa -
P-HaHTHOCTblO /1/. Ta.KHM o6pa30M, B OCHOBe aBTOMO,n:enb • 
HOCTH, no·BH.D:HMOMY, ,rre)KHT 60,rree rny6oKHH ,n:HHaMH'IeCKHH 
MeXaHH3M ,/KaK H B rny60KO _HeynpyroM ep ~acceHHHH/. 

BMpa)KeHne /11/ crrpane,n:nnno B o6nacTH So «x<< 1. 
,l(nn o6naCTH )Ke x ~ 1 Mbl He HMeeM npana Y'IHTbIBaTb 
TO,TlbKO Be,n:yrune oco6eHHOCTH no j j ; IIO3TOMY . . ,n;nn 
ceqeHHH MO)KHO JanncaTb ,lIHIIIb 

B+ioo a (0)-j-j' a (0)-1 
a a 2 

f(S,M ,tJ~ f djdj'k(j,j',t)(xJ (SJ 
l>-ioo 

= xK ( x, t J (S) aa(0)-1 

/12/ 

2 2 
B o6nacTH IlHOHH3aU,HH sac ' s be ' M >> m BO3MO)KHa 

,n:anhHeiiIIIaH ,n:eTannJaunn. C)KHMaeMhie rro,n:rpaq>hI J,n:ech 
JJ;O,JI)KHbl ,JIHIIIa Tb _IIIeCTHXBOCTYIO· ,n:narpaMM}' JaBHCHMOCTH 
oT ncex yKaJaHHhIX nepeMeHHhIX, T.e. npenparuaTh ee 
B cna6ocBiI3HYIO ;tnarpaMMY pnc. - 3. IlpH 3TOM C)KaTHe 
t • no,n:rpaq>OB THil8. Vb ,JIHIIIaeT ,n:HarpaMMY JaBHCHMOCTH 

➔ 

Puc: 3 

·s 



2 
OT S be H M o;::i;HoepeMeHIIO, T.e. reHepnpyeT ITomoca 

(jb+µ - K 4 ),-
1 

cmaTHe me ITo;::i;rpa!}Joe THITa Va reHepnpyeT 

ITomoca (ja+µ -K 4 T 1
/ ja H jb MennHHOBCKH coITpHmeHhI 

S H S be/. CyMMHpoBaHHe TaKHX ITonrocoB ;::i;aeT ac _
1 

F (ja ,jb, µ)=Cbb (0 )[ u(j b +µ)-B (0)] -l x/µJ [u(ja +µ)-B(0)] CaJ0). 

Ilepexo;::i; K HMITYJibCHbIM ITepeMeHHbIM C yqeTOM TOJlbKO 

ee;::i;ymnx oco6eHHOCTeii ITO i,, +µ , j b +µ ITPHBOJ];HT K ce-

qeHHIO 
2 1 S a (O) ac a 

f(Sac•sbc ,M )- -(--) X 
s so 

Sb '1, (0) o+ioo 
x(--c) f dµx(a ,a ,µ )( 

S s:, I a b 0 u- 00 

Sac S be )""? 
S M 2 

0 

/13/ 

B o6nacTH HOHH3aUHH BMeCTO sac, s be 06b1qHo uc-

ITOJih3YIOT ITepeMeHHbie ml = y qi+ m; H y=arcsh qi( /rn ..L 
/ qJ,. H q I' ITpo;::i;onhHaH H ITonep<!qHa11 KOMITOHeHThI qc B 

c.l.(.M. /CM. puc. 1//. B 3THX ITepeMeHHbIX ' 

ys- r ·~- .....,, 2 2m.t 
S -=.-m,e ,S c:Em,e ,L=x:::(1---chy), 

ac 2 +- br: 2 +- S · .--yS 
a ceqeHHe /13/ npuo6peTaeT eu;::i; 

aa+ab 2 
---,- -l 0-loo 4 m ..L -µ, 

f(S,q )- S ml J dµx(a ,a , µ)(-------). /14/ 
c · a b 2m 

o+ioo 1 - -~ chy 
...;s 

3;::i;ecb Mbl CHOBa CTaJIKHBaeMC.11 c TeM o6CTOHTeJibCTBOM, 

qTo aBTOMOJJ,eJibHOe ITOBeJJ,eHHe 1121 He CBH3aHO Henocpe.ll,

CTB~HHO c MaCIIITa6Hoii HHBapnaHTHOCThIO, a HBJIHeTCH 

cne;::i;cTBHeM a a=b =1. 

I I I. EoAbUlUe nonepel/11bze uMnyAbCbl 

IlonyqeHHhie H3 M.r. Bb!pameHHH J];JIH ceqeHHH /KaK 

B o6naCTH. !}JparMeHTaUHH, TaK H B o6naCTH ITHOHH3aUHH 

c MaJibIMH m1 I ITO cymecTBY Mano oTnuqaroTcH OT aHano

ruqHhIX Bbipa)KeHHH B pe;::i;mueBCKOM no;::i;xo;::i;e. HoBhlM OKa-

3hIBaeTCH JIHlllb ITOHBJieHHe HeITOJ];BH)KHbIX KOpHeBbIX ToqeK 

BeTBJieHHH. O;::i;HaKo MaMUITa6HaH rHITO_Te 3a J];OITOJIHIITeJibHO 

10 

IT03eon.11eT ITonyqnTh 6onee no;::i;po6Hhie cee;::i;eHHH o noee;::i;eHHH 

ceqeHH~ B 06JiaCTH 60JibllIHX Ili l • 
.D;eiicTBHTenhHO KaK cne;::i;yeT H3 / 13/, / 14/, noee;::i;eHHe 

ceqeHHH onpe;::i;enHeTCH ee;::i;ymeii oco6eHHOCThIO x (µ) no 

p., T.e. TaKHMH t -no;::i;rpa!}JaMH, cmaTHe KOTOpbIX JIHUiaeT 

J];HarpaMMY 3aBHCHMOCTH OT Sac H Sbc OJ];HOBpeMeHHO, 

T.e. npeepamaeT ee B ;::i;narpaMMY puc. 4. 
CTHrHBaeMbie t -no;::i;rpa!}JhI npu 3TOM OKa3blBaIOTCH no 

MeHhllleii Mepe UieCTHXBOCTblMH /pHC. 46/ H reHepnpyIOT 

nonroca 

Q 

t 

~ 

Q 
Cl 

-1 

(ja + jb + µ- ~ ), 

t 

Cl 

/a/ 
Puc. 4 

➔ 

K = -1- f - 2( 
6 C 

·& t 

c~,. 

/6/ 

/15/ 

/ cc aHOMaJibHaH pa3MepHOCTh qacTHUhI c /. CyMMHpoea

HHe 3THX noJIIOCOB Mbl npoee;::i;eM 6onee ITO;::i;po6HO: 

IlyCTb HaH60JibllIHH H3 C)KHMaeMbIX no;::i;rpa!}JoB BKJIIQqaeT 

n + n , + 1 HenpHBOJ];HMhlX B ;::i;eyx11aCTH'IHOM CMbICJie n;::i;ep 

/pHC. 5/ 

l - ..... - - C 
Q 

---- _c __ _ 
---- Q 

Puc. 5 

II 



, 
Ero BI<na~ MhI o6o3Ha•mM qepe3 X:: (ja +jb +µ ). KaI< 
uenoe, OH renepnpyeT B I<ompopMHOM pe,KHMe nomoca /15/. 
BhI'-IeT )Ke npn 3TOM • nomoce cpaI<TopnJyeTcH HJ aHanornq
Horo BI<na~a cne~y101uero HJ C)KHMaeMhIX no~rpacpoB x r' 

H BI<na~a cna6ocBH3aHHhIX qacTeii·cn-r (j +µ) H cn!.r' (jb iµ). 
Y4HThIBaH Bee B03MO'.lKHOCTH BHyTpeHHero C)KaTHH, MO)KHO 
Hann ca Th peI<yppeHTHOe COOTHOUieHHe 

n 

::Xn 
-1 

(ja+jb +µ)=(ja +jb +µ-K6) X, 

. , 

X 

n,n · , .. 

I~ cn_r( ia +µ)xr (ja +ib+µ Jc, ,(jb+µ)+ 
r,r =<J r n-r 

n 
+ r:_n 

~ . n . 
Ua ih ,µ)-x~ (ja+jb+~~)I, 

.. 

/16/ 

· .. ,. 

r~e>r:;, • y"IHThIBaeT BOJ.MOiKHOCTh OTCYTCTB.HH BCHIOIX 
BiiyrpeHHH'x cmaTnii, c0 ==1, a' BhI'IHTaHne x ;' B c1<061<e ne
o6xo~nMo BO H36e)KaHne noBTopnoro yqera y)Ke npoBe
~eunoro C)KaTHH. 3aMeTHM, 'ITO 3TO COOTHOUieune He Ja
BHCHT OT copTa H~ep, no3T.OMY OHO TPHBHanhHO CYMMHpyeT
CH no BCeM nx copTaM. Cy~MnpoBanne era no n,n' ue
Me~neuuo npHBO~HT I< ypaBneumo 

. 
X (ja +jb + µ)(j a +jb + µ)=c(ja +µ)x(j~ +jb +µ)c(jb ·+µ)+ 

j ... ' • • - • 

+x{j + j +µ)+r' 
,. . a , b. ,. . . 

> •• 

perneune. 1<qToporo~_"He~~~neuuo,. ~aeT 'B TO'I~e j 
8

+µ=a 8 , 

jb+µ=ab , ;, . . . , . 
' ' 

.• 'c. _; ·•-:. •· 

x(µ)=r_(µ:fi-o > 

·~ ~ ,. ~ ' 

••••:\;•~,z..~ > ••-,T~--~:::: .. 

"'"'c.· ~ 

i_:-~ ~ .. 

I?,!, 

µ
0 

=a +a + 1 
• a b 

+f +2€-[c(a )c(a'J-1]. 
c < a, b 

-'~ 

HcnonhJYH 3TO, B Bwpa•ennn /14/ nonyqaeM noBe~enne 

npn ml>>l 

f(S,q)--·S 
C 

a~ +ab 
---i--1 

2m, 
1-----chy 

m2 ( - If /o. 
~ 2 

/18/ 

ml 

3aMeTHM Teneph, 'ITO BXO~Hll(He B /17/c(a) npoCTO 
CB.JI JaHhI c w ( aj B noI<aJaTene cTenenn (-- q 

2
) rny601<0 ne -

ynpyroro pacceHHHH 

c(a)-=w(a)11. 

Mm1rno nH O~HOBpeMeHHO o6ecne4HTh aBTOMO~enhHOe noae
~enne II ua6mo~aeMoe ua 31<cnepnMeHTe 1131 

pp--.71"'X ~o
BonhHO 6hICTpoe na~eu1:1e - m: ? /3aMeTHM nonyTHO, 'ITO 
Ta1<oe noae~eHne aBTOMaTH'IeCI<H nonyqaeTcH B MynhTHne-

.l- ~ ~ ,'14 / 0 pHq,~pnqecI<OH · napTOHHOH Mo~enn . ~HaI<O npn 3TOM 
B03HHI<aeT TPY~HOCTh C Manoii BenH"IHHOH al./ a T B rny-
601<0 HeynpyroM pacceHunn/. 

HaM J<a)l(eTCH HHTepeCHOH B03MO)l(HOCTh, cm1Jam1aH 
C ManhIMH gg

1 
h

0 
~ gj H t ~ g; . )].eHCTBHTenhHO, IlYCTh 

MaTpnua , ~naroHanhHa /T.e. 1 , N -1 /, cTaprnee 
· co6cTBeHHOe 3uaqeune MaTpHUhI w(a) paano f, a ~pyroe 

OTpnuaTenhHO 

Al :: 

A -
2 -

2 
w w -w 

71 71 NN 71N 

w ~ w 
mt NN 

( w ;- w ) < o. 
7171 NN 

=f ' 

PaJno)Keune )Ke ~n; r B Bhipa)l(eJrnH / I 6/ Ha'InttaeTCH 

c qnena 

Xo , 2. . . .. 2 ;: g• ( ) ' ) . /1 c ...:. K j -c g W (• W 2) . 
.. · O ,.a b ... 6 0 · 

COOTBeTCTBYIOll(ero neCBH3HOH ~narpaMMe pnc. 6. 
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~ 
1- a I 

Ll4-
· PHc. 6 

Ilo:noMy MnaAmee co6crneHHoe JHa'ieHHe )..1 HAeT c ManhIM 
BbI'ieTOM g/ H pa6oraeT CTapmee co6CTBeHHOe 3H8.'ieHHe. 
Benll'-IHHY· ero neTPYAHO IlOA06paTb .Tal(OH, HT06hI 06,~cne,
'iHTb HY:>KHOe y6bIBaHHe. BnpotteM, :na B03MO:>KHOCTb Tpe~ 
6yeT 60:nee n·nHMarenhHoro HJyqemrn.-UnrepecHo JaMe,THTh 
TaK:>Ke·, '-ITO• Bhipa:>KenHe /18/ -YAHBHT.enhHO npann,11hHo· onH:, 
Chrnaer /JS/ -rroneAeHH~ no :S, Jicuo, no, ncnK9Mc[(y'iae~ 
tITO HJytteHHe JaBHCHMOCTH ; OT q 2 B, rny601<0 HeynpyrMX 
npoueccax H 6onbmHx nonepe'iHhIX HMnynhcon. -,, ,B HHI<mo
JHBHhIX Aaer. HHTepecHble CBeAell.U.!J 06 anoMani.HbIX pa3-
MepHOCTJIX, T.e.' o:' none,rurnHH ,' KOMMy:ropon Ha CBeTpBOM 
1<ortyce. • 

3aMeTHM n Ja1<motteHHe, '-ITO B. o6naCTH IlHOHHJaUHIJ J:18.p!f
AY co C:>KaTH.!IMH /pHc. 3/ B03MO:>KHbl TaK:>Ke c~aTH.!I: c,ne
pecTaHOBOKH nHHHH b. H c, IlpHMeHnn nam MeTOA, neTPYAHO 
y6eAHTbC.!I B TOM, '-ITO 3TOT cnyqau npHBOAHT I< Ce'ieHHIO, 
naAawmeMy 6h1crpee, qeM s-1 • _ 

ABTOP C'iHTaeT CBOHM IIPH.!ITHbl~ AOnroM no6naroAa
pHTb A.M.JianAHHa, IL<l>SHHJ6ypra H ,Il;.B.lliHpKoea Ja 
noneJHhie o6cY:>KAeHHH. 
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