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0 BQJIHOBb!X ®1HK.UWIX ME30HHHX IIAP l1 ME3JHilliX 
PE30HAHCOB 

A.r.rposmt 

AHHOTAUHH 

J3HtIHCJieHH BOJIHOBHe qiyll:KD;HH Me30HHHX nap c 60.nr,mott mmapH­
aHTHOtt Maccott, IlpPIBe~eHH rrpa:a~orro~o6HHe Ka~eCTBeHHHe apr:yMeHTH, 
CBH)'{eTeJll>CTBYIOOlHe B ITOJTh3Y r~a.n;ROtt CWHBKlt rr~eHHHX aCHMitTO­
T~eCKHX <PoI>MY~ c XBOCTaMH pe30HaHCOB. Hcxo~ H3 yc~OBHR CWPIB­

RH. rro.1Y'!eHH BHP8.JlteHliJ.fI .Ii7!.fI BOJIHOBHX qiyHKIUfit J . s . s ~ Me-
30HOB qepes BOJIHOBy'B) ~ 'fJi: Me30IJa, 

• 



ON THE WAVE FUNCTIONS OF MESON PAIRS 

AND MESON RESONANCES 

A.G.Grozin 

Institute of Nuclear Physics, Novosibirsk 630090 

ABSTRACT 

Hadron wave functions determine the matrix elements of 
their production er annihilation at short distances. They are 
currently attracting great attention. If a multi-hadron system 
with m<< Q is produced instead of a single hadron, then the 
matrix element contains the wave function of this system (here 
m is the mass of this system, and Q is the characteristic mo­
mentum transfer in the hard process being considered ) . In the 
present paper the wave functions of meson pairs with m >"'/ y are 
calculated (here fl is the characteristic confinement momentum' . 
These functions allow one to obtain the cross sections of the 
processes e+e-~ t(M1M2), M(M1~ l , etc. with the help of a sim­
ple subs~itution in the known formulae for the processes e+e~ 
Y M', MM'. • • Under a given condition ( Q-,,.'> m ">"> J<) the first par-

t on pair is produced at a distance of ~ 1/Q, the second parton 
pair is produced at a distance of ,..., 1 /m, and then two mesons 
are formed, 

The production amplitude of the meson pair with m>>f' be­
haves as 1/m2, i.e. just like the tail of the corresponding 
resonance, The likely qualitative arguments indicate the smooth 
joining of these two regimes. One can express, with the help of 
this condition, the wave functions of meson resonances via the 
wave functions of the mesons in the pair, The expressions f6r 
the wave functions of the j , f, s* mesons via the :It meson 
wave function are derived just in the fashion mentioned above, 
The normalization of the y meson wave function obtained is in 
good agreement with experiment. 

ITponeccH qx:>PMHJ>OBruiHJI Me30HOB Ha MaJlllX paCCTO.RHJl!.RX MOI'YT 

6HTb paCCMOTpeHH B PaMRa.X Teopmt B03~emnt B RBaHTOBOtt xpoMo­

mrna.r.nrne /I-5/. MeaoH o6paayeTCJI H3 6ecIJ;BeTHoft napH rrapTOHOB z 
xapaKTepH3yeTCJI BOJIHOBOtt cJJYHKqJ!eft J,:; ( X) ' HMeKl!leH CMHCJI aM­

ItJIBTY.mI BepORTHOCTJI! Ha.ftTJI! B Me3oHe M poBHO 2 napTOHa, rrapTOHf c 

.n;oJie.tl: m.myJibca X H .n;pyroit napToH c .n;OJiei! HMIJyJibca x: ' = 
1 - X • Pa.3BHTH11 rro.n;xo.n; 6WI o6o6nteH /6 I Ha c.nyqatt, Ror.n;a 

BMeCTO O.n;Horo Me30Ha o6pa3yeTCR CHCTeMa 1'!3 HeCKOJibKITTC a.np<>HOB, 

mrnapHaHTHM Ma.Cea KOTOpo:.lt m << Q , r.n;e Q. - xapaKTeP-

HaR rrepe.n;atia HMIJyJibca B xecT:ttoft CTa.n;HH npoqecca. B aToM CJIY11ae 

BMeCTO BOJIHOBOft ~H .f M ,ll;HCKpeTHoro YPOBHR - M930Ha 

Ha,Ito no.n;cTaBJl!Tb BOJIHOBYJO (tlyI:iRqmO HerrpepHBHoro cnexTpa. .f 5 , 
OITJl!CHBa.lDIIIYlO 3TY CJl!CTeMy. BOJIHOBHe ~H MHOr08.,Iij)OHHHX CHCTeM, 

RaK H OT,ll;eJibHHX a.np<>HOB, B006nte roBOpR, He BU'l'.HCJIHMH B TeOpHH 

BOfilzyllleHmi KJOl, EbJIH m >> .f' , r.n;e .J1 - X8.pa.RTepJmtt HM-

IJYJIDC Y.IlepJKamm, TO OHH Y.Il0BJI9TBOPRDT IIpOCTHM COOTHomeHKm.1 llOJI­

HOTH, Blij)8JKa!JltHM na.pTOH-8,!U)OHHYrJ .n;yaJII.HOCTb /6/. B HaCTOJ3111ett pa-

6oTe BH'IHCJIJDDTcJI BOJIHome ~ Meaommx: nap c 60JiblJioit mma.­
PRaHTHott MScco:.lt i'n'>> .f' . HcnoJib3YJI n, Jierxo pacC'IHTaT:& ce­

'ieHKJI poJK,ll;eHHJI Ta.KHX nap B pa3JIH'IHI:DC rrpoqecca.x, Harrpmep 

e+e- (Mf M2 ), e+e- M (M-i M2) I! .Iij)., IIpH YCJIOBHJI! 

Q >> WI>> ,f1 (I) 

EbJra IIpHBJieqr, Ta:iate He:tto'l'OpHe npa.B.n;ono.n;o6HHe coo6pazeMJI 06 06-
JiaCTH He O'Ielib 60JII,mJll: n'(. , TO MOJltHO IlOJIY'm'l'I> IIp.IJ6Jmae!llJHlt 

cnoco6 BH'IHCJieiiKJI BOJIHOBliX ~ Me30HHHX pe30HaHCOB, Harrp.11-
Mep, y , J , 5>1t • 

IJycn HMI!YJibCH Me30HOB B nape 6Y.IlY'l' k( JI! k2 ' k,2 = 0, 
k} = O , k = kt + k2 , k2 

= rn 2 • B aecT:Kott tiaCTK .ItHar­

pa.MMH MOlilHO IIpK6JIH.llteHHo IlOJiaI'aTI> k, 2 ~ 0 ' k1 ·~ y k , k2~1/k. 
( ~ / =: 1- IJ ) , r.n;e y - .n;oJIH m.mym,ca rrapH, ne­

CoMaR nepBl:lM Me30HOM. OHa CBJI38Ha c Yl'JIOM Bl:IJie'l'a nepBoro Me30Ha 

d i3 CHcTeMe tteHTpa Mace napH cooTHomemreM y =::: COS 2 ; • 

Il.vCTI> (:> - BTOpott X8.putTepHHft .llMIJYJll>C ~eC'l'ltOro npoqecca, Ta-
XO:tt, 'ITO p 2 = Q , q = p + k , q 2 = Q, 2 , 

ITpK YCJIOBJm (I) npoqecc p01f.Itemm napl:l npoKCXO.ItHT Tax: CHa-
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I . , 

'!Ma Ha "coBceM MaJIIDC" paccTosmiuix "' 1/e pOJK.nB.eTc.H napa nap­
TOHOB. saTeM Ha "YMepeHHO MB.JillX" paccTO.flHl'l'.flX ,.., 1/m pOJ!maeTC.f! 
BTOpa.f! napa. l'I' !lJo~l'fPYDTCJI 2 Me30Ha (pac. Ia). .AMII.JmTY:nEl rrpon;ec­
ca n:ponopD;Pl:OHaJD>Ha 1/m2 ; ecm 6H Bce 4 napToHa pol!(,I{MPl:C:& Ha 

"coBCeM MBJIHX" pacCTO.flHPl:.f!X, Ha 9TOM MecTe CTOftJI 6H qaKTOP .(/Q.2 • 

Y;n;o6Ho liICTIOJI:&30BaT:& aRcHaJI:&HYJO Ra.JIH6poBR.V p · fl= 0, Tor-
;n;a l'f3JIY"leHl'!'e rJIJDOHOB l'l'3HYTPl'I' "coBCeM xecTKOtt" '!aCTll'. , ;n;l'!'arpaMMb! 

(pRc.I6) 6y;n;eT no;n;aBJieHo. 
B HaCTO.f!lllett pa6oTe MH 6y;n;eM pacCMaTPHBaT:& na].)Y Me30HOB TH-

na PP l'l'Jra SS (no RJiaccH{flm<an;l'l:l'I' Meaommx: BOJIHOBUX: q,yHKD;d 
/4-5/), rrpl'l:'leM o6a Me30H8. 6y;n;yT rrpe;n;noJiaraT:&CJI He COBlla;naJJI{mvra 
CO CBOHMH aHTif'taCTl'l'D;aMR• K 9TOMY C.JIY'l810 OTHOCJITC.f!, HaTIPl'l'Mep, 
napH 9l +JC , I<. "R R ;n;p; ;n;pynrn BoaMoJKHHe CJIY'lrut cJimIIROM MHO-
ro'U!cJieHHh!, w Oy;n;y'l' paccMoTpemi: oT;n;eJI:&HO. qTo6H rrapa MOrJia pollt­
;n;aT:&CJI pacCMaTPHBaeMWil o6pa30M, Ba.JieHTlih!tt aHTl'l'RBaPK o;n;Horo H3 
MesoHoB ;n;oJillteH 6HT:& Toro xe copTa, 'ITO KB8.PK ,u;pyroro. Tor:na na­
pa HMeeT ItBapKOBYD BOJIHOBYD q,ygroi;mo THI!a s' paJ3H:YlO (pwc. Ia). 

.tq,q;. (x)- fE~sJl-S- (1 + 11' \ 
uMM u - 2 N m 2 x'x ux'+u

1x J 
l z,d I I 2. iJ ~ (} 2 

x 8( x~yx,)- xfx,_( 1 + ~x;~y'x) 0( x '-y'x,')] (2J 

xJMq 1 3(x1)dx1 J ~!iq2 (x2)dx2 
I 2. 

EcJm a BToprur KBapR-aHT!lltBaPKOBaJI napa o;n;Horo copTa, y napH 
ecn TaKllte rJIJDOHHaJI BOJIHOBaJI cpymtn;l!JI Tl'l'.118 5. pa.BHM (pl'!'C. IB) 

193 ( ) ~ f![J.5 j [-1-
M Mu x =4N rn 2 xx'x x' -

I 2.>J I ~ 2. '2. 

-~ (__j__ t- - 1- )1 d(X -ux -ux ') 
xx' xx x 'X' J d ' o 

2 

- { 2 ' ;!_ 

(3) 

x Jq,qt(x )dx f q2.q~ ('x )dx 
M 

I 1M 2. 2. 
I l 

3TR BOJIHOBl>te ~l'I' OTHOCJ1TCJI K Me30HHOtt nape c onpe;n;eJieHHHM 
yrJioM BWieTa r<. (K.mt ;n;oJiett RMIIYJI:&Ca 'f ) . qTo6H IIOJIY'il'l"l':& 
BOJIHOBHe ~l'I' j Mt Ma.' e napH c orrpe;n;eJieHHHM op6HTaJI:&-
HHM MOMeHTOM .e ' qi6pMYJIH (2-3) Ha.IJ:O n:pom!Terpl'fPOBaT:& c 

4 

'12e+-1 Pe (2y-1 Jay 
HHTerpaJI OT RBaPKOBOtt BOJIHOBOtt ~H 

P ~ 
,. p d j = J j (x) x 

0 
OTJIK'leH OT 0 TOJibKO npPI e = I H paBeH 

r;n;e 

-q,q;i. 

JM 1 M2.e=-1 

~ CF 9'rcls I qi J q2 
fi N tn2 Mi M2 

4 p . 

I P = j J < x > olx 
f-X 

0 

A.HaJIOr!Jt!HO' HHTerpaJI OT rJDOOHHOii BOJIHOBOtt ~l'f 

J{j ~~ (x)xx'dx = k ~ris 
0 

M4M2,e _ e 4N m 2-

x [ j q' (I q2 r I qi)+ (-1) J, qz (I qi -t I qz ) ] 

(4) 

(5) 

(6) 

(7) 

M f M.a Hz M2 MI M f 1 
OTJIK'leH OT 0 TOJibKO npH e = 0 (Co-:: t ). e = 1 (cl = 2. 5) 
€ =2(Cz = 6/s). 

B: 

Tenep:& ;n;JIH HaXOllUJ:eHKJI ce'lemrft pollUJ:eHKH Me3oHHHX rrap B paa­
Jil'f'llimc npon;eccax ;n;ocTaTO'!HO B HSBeCTHHX q,opMY~ax lJ.Jif! ce'!emrft 
pol!Ul:eHIDI MesoHoB (Tana S) (cM. Hanp. /4-6/) saMeHHT:& KBaPKOBYJ> 
li rJDOOHHYlO BOJIHOBHe ~H Me30H.a Ha BOJIHOBHe ~ napH 
(2-3). 

2 
BoJIHOBHe ~ MeSOHHWC nap (2-3) SaBKC.liT OT m TaK 

lite, KaK XBOCTH COOTBeTCTBYJIJIUDC pe30H8.HCOB (pPic.Ir). Il09TOMY He 
Bl:lI'JIJ'l,Il;PIT Henpa:imono;n;o6mmi rrpe;n;no~ollteHKe, 'ITO XBOCT pesoHrurca 
IIJiaBHO cmimaeTCJI c aCPI!llITOT!'f'IeCRHM'lll' BHpallteim.m.m (2-3), l'I' CYII!eCT­
BYeT nepeitpHTKe 06.JiaCTH ;n;oMHHaHTHOCTK pesoHaHca liI acl'!MIITOTI!'Ie­
cxott 06.JiaCTK. CpaBHKBaJI aMWIHTY,IJ;ll pl!C.Ia Pl: pPic.Ir, MOJltHO IIOJIY­
'll'l'T:& npH6Jm:lltemnrl!: CIIOC06 BH'Il'!C~eHKJI BOJIHOBHX ~yHKL(Ktt Me30HHWC 
pesoHaHCOB. B o6~eM CJ.!Y'lae MOlltHO HaIIPl:CaT:& .IU'!CIIepcHoHHoe npe;n;­
CTaBJieHPie ;n;JIJI BOJIHOBO~ qiyHRD;KK MeSOHHOtt :rm.pH 
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J. q,q;Z ·= L. 
M1M2 j 

j q8.z. /) 
~ n 5 --M~ Mg 
rn 2 -m 2 +l.o :s 

(8) 

Ormca.HHoe npa6.mrJKeID'!e COOTBeTCTBYeT TOMY, '{TO B rrpaBOil: traCTH (8) 
MOl!tHO OCTaBl'IT:& TOJThKO BKJia.D: pe30HaHca. 

B rro;n,ay .n:onycTnMOCTl'I TaKoro rrpl'I6JI1utemrn: roBopJIT c.Jie.n:yJOn!'Je 

KatI6CTB6HHHe coo6paJKeHl'!.fI. B COOTBeTCTBHH co CMHCJIOM BOJIHOBOM 

~M _j~q,q~ . , HOpMHpOBa.HHOH B TO'{Ke rn 2 
, KMPKH 

q , H q :2 ,ll;OJV!tHH'. Haxo.n:HT:&C.fI Ha MaJIEX rrorrepe'IHHX paCCTO.fIHH-

roc .v 1j tr1 ~yr OT ~yra._ ITO::JTOMY Te a.n:pOHHble Cl'ICTeM!:l 6 , 
B KOTOPEX KBaprot q 1 l'I q ~ Hax0,11;.fITC.fI B pa31.!HX a,IijlOHax' 

l'IMeIOT rrpeHe6pelltHMO Ma.JIY!O BOJIHOBYIO ~IO j ~Gff:i. • 3HatIHT, 

Hal'I60Jiee cymeCTBeHHHe BKJia,llbl B (8) .n:ruoT OCHOBHOil: pe30HaHC l'I ero 

pa.n:HaJ!bHble B036Y'fUt6Hl'I.fI. Pa.n:HaJThHHe B03ClyJIU(eHll.fI pb!X.7!ee OCHOBHoro 

peaommca, H HX BRJia.IJ; .n:oneH 61:1.T:& MMeTHo MeHbme. 8ToT crroco6 

BH'{l'ICJieHll.fI BOJIHOBl:lX ~tt pe30Ha.HCOB He npeTeH.n;YeT, KOHe'!Ho , 

Ha 3Hatil'IT6J!bHYlO TO'!HOCT:&, HO MOlltHO Ha,D;e.fITMm' '1TO OH npaBHJ!bHO 

BOCrrpoH3BO,ll;l'IT nopR;D;KH BeJIHtil'IH H OCHOBHHe trepTH IIOBe.n;eHl'I.fI BOJIHO­

BHX ~ft. . + 
PaccMoTpHM TaKHM o6pa3oM 01 Jr. - rrapH c f. = 0, I, 2, KO-

TOp!:lM COOTBeTCTBYIOT pe30Ha.HCH 5 frr ' ..P a ' j . IJycT:& 

fs... 0 L ( x)= [2 j ~ (.;t' .. X Tor.n:a f p ( x) = ]p· ~ ( ::t') ) • Jl,ru! KEapROBOii 
,,,.J :.SJ:f 

BOJIHOBOil: Wmaum ' ·p- M630Ha, HanpHMep, MH }JMeeM 

j ' (x) =it_~3:J( I <:>($ l[__!i_ ( 1 ·r - 'd
1 

) 

.P N 2 . ~,- ._; J: ':x..· '- · u :i:. '+u'x: ym.?'f ~ 2 v i o '2 

xJ(x-'j·x,) ·- y' (1+ tj )J"(x'-u'x,,';'1 <9> 
· · · ' "'"X ' ux' · ll'X J \.· <J "'..J ..,._1 Z d I 't (} 2. 

>< ( 2if - Oc0 jff ( xJdx1 f :n- ( X2 ) olx2 

~ec:& ruvmJrnTy;IJ;a fi J ~-sr ~J[- Bl:lpalKeHa -qepea rp ~ CooTBeTcT-

Byl(llla.rr tlJOPMYJia ,ll;JI.fI s * I!OJJY'Ia6TC.fI 3aMeHOR ' /3:11: -'-
./iii' f ~ 2 vm r 

Ha 2 v r: . . l'I ( 2 ~ - 1 ) Ha I, a ,ll;JI.fI -
0 

f j 
COOTB8TCTn'J1~o s" iffi"JrJr ,,/ ·l~11: { l'I ( 1 ·- (;~ 'i' 6'12) • r.JIIOOH-

1/m.f rJ" 

6 

HaR Bo.JIHo:nru:i: W"Hrourn S * PaBHa 

j ~ ( x) = J 6:77: I ol.s r r • ,fl • I 

s A" 32 N v rn . I"' lt J L. XrX, ..1:2 x.2 (IO) 
I S" s -J[:Jr I I 

_!j!L (-1 - + _1 - n 0~ ( x - ll :x·f ·- ll .r.2 ) x .x· , "\'> x ...... I 1..' I I J \ (/ (/ ....... , 2 ...... , 2 

x c/1 f:n: (x,)d..x~Jn (X2)ci.x2 

COOTB8TCTBYJD!l18..fI tI>oPMYJia MR j ' IIOJJY'IaeTC.fI 3aMeHolii 

J 6' ;rr ! JSOir 1 
- Ha - H .n:o6arure-
32 J m.!,Mr rs*-:J(x' b'L.( ..; tn.i r;f 

HlreM MHOJ!tlrTe.Jr.fI t 1 - Gtj + {)if 2 ) IIO,ll; l'IHTerpaJI. I'JllOOHHa.rr BOJI-

HOBBJI cliYmanI.rr jJ Me30Ha, KOHetIHo, paBHa o. IlOJJY'I8HRHe Ta­

KlrM o6pa30M BOJIHOBHe ~ pe30HaHCOB aBTOMaTl'Il{8CRl'I Y.ll:OBJieT­
BOP.fIIOT HY'JQrnM CBOfiCTBaM CllMMeTpirir /5/. 

Jl,ru! .ITTITerpaJia OT BOJIHOBOif ~Ir jJ - l.ie3oHa IIOJIY'IB.eTC.fI 
IIPOCTa.rr tI>oPMYJia 

2 

j _ ~ . {9[' . d.s l:Jr (II) 
- N Ve '1 · 

J/?'ljJ r; 
OHa JaMeeT npocTofi CMblCJI: acm.mToTirtrecRa.rr <lioPMYJia .n:JI.fI tI>oPM:IiaKTo­

pa :![ M830Ha WiaBHO CllIIrnaeTC.fI C XBOCTOM JO M830Ha. ~ ( Q:J 
_ f? J24xmere' CF 2JL~5 2 

- 02 - tn~ -- N a.a 1,;,. 8To coornom~mre xopomo rro.zr;TBeP-
~aeTcR. sKC:nepimeHTaJI:&Ho: pacrra,n;H 'f' , 1/1 ~ ill: :re , rozy-

!lllre trepe3 BHIJTYaJI:&Hblii tl>oTOH, ,ll;aIOT TOtIR.l'I ,ll;JI.fI tI>oPM\IaRTopa c CaMHM 

60JI:&lllHM Q 2. • Ir 3Tlr TOtIKII B npe.n;e.JraX 3ltcII8pH?lfeHTa.JiJ;HHX om.rr-

6oR JieJKaT Ha XBOCTe jJ MeSoHa, MOlltHO paCCMaTPl'IBaTJ> tI>oPMYJIY (9) 
RaR o6o6meime y;n;atIHoro IIOJiyaMIIHPKtiecxoro cooTHomeHK.rr (II) Ha 60-
Jiee ,Z(6TaJI:&HHe xapaRTep.rrCTl'IR!r p M830Ha. .liJrH lrHTerpaJia 1.f 
H3 (9) HeTpy,D;Ho IIOJIY'mT:& ., 

Iy 3 j[ 2-X {) 1 2 ) -'-- = - -- U"l - - - .L (x)o.:c (I2) J I a.: 3 1-a: x 2 J:n-1 "Jr 

Jl,ru! no.nyqelill'H ,Z(a.Jr])Hettmzx C.Jre.zr;CTBH°tt Heo6xo,D;HMo 60Jiee .zr;eTa.Jll,-

Hoe 3Ha.H!re BOJIHOBOil: ~l'I ~ M830Ha. 'ClepHSfR H lKHT~ 
/7 I Ha OCHOBaHl'Il'I atmJm3a npaBHJI CYMM IIp6,ll;JIOJ!tWm MO,Z(eJI:&HYJO BOJIHO-

? 



By!O ~ tfC 
litY10 BH,I( 

2 
Me3oHa , B TO'!Re HOpr.rapoBRII (500 MaB ) ID11e10-

J:n (x)== 12oj1l x (t-a:)(x - 'Y2)
2 

( I3) 

OHa corJiacyeTCR c aKcTiepm~eHTa.m.HHMH .na.HHHMPI o p a.cruua.x VJ , 
'f ' , X

0 
, 1.'

2 
--:JL:JL /8/ . CJie,nyeT TIO,n:'IePKHYT"• 'ITO (I3) -

3TO rrpOCTO rrpocTefuna..ff TIOJmHOMHaJI])HM rra.pa.MeTpP!3~.rr. He rrpOTl'l'­

BOpe'l'.a!llB..fl'. p esyJI])TaTa.M aHa.JIP!3a rrpaB>l'JI CY?.~. a OTJm!U> He .I(OKa3a.H­

HOe me cJie,n:cTBl'l'e. 3a. HeHMeHPieM 6oJiee Ha.n:elllllliX cBe,n:eH!rlt, Tio.n:cTa­

BRM BOJIHOBYJI) cpyru:nmo $[ M630Ha (I3) B cfloPMYJI~ (9-IO) l'I' TIO­

JIY'Il'l'M MO.I(eJI])Hl:le BOJIHOBHe ~ y ' j . s * . MHTerpa.JIH 

6HJIPI BH'!PICJieHI:I rumJmTH'!eCKl'I' c l'l'CTIOJI])SOBami:eM Cl'l'CTeMH REDUCE , 
OHl'I' He rrpl'l'Bo,n:srrc.H s.necb BBH.lt1 cBoeti rpoM03.ItKOCTl'I'. I'pacpl'l'Rl! rrpe.n­

CTaBJieHH Ha pHc.2. 

CJie.nYeT l'l'M6Tb B BIUIY, 'ITO XOT.ff cpopMBJIDHO B rJiaBHOM TIOp.ll;Itlte 

TO'!KYHOpMPipOBKH JM 'JM2. 'fMfMa l'I' d.s B (2-3) 
CJie.nYeT C'!HTaT]) pa.BRO~ m z ' IIPH pa6oTe B o6JiaCTH He60JI])WIDC 

/11. 2. ee 1'1'3M6H6Hl'l'6 B B'.6CKOJil>KO pa3 3a.M6THO CKa3HBa6TC.ff Ha pe-

3YJI])TaTa.x: • .1T.IDr BOJIHOBOH ~l'I' (I3) xapa.KTepHM Bl'l'pTY8JII>HOCT]) 

rJIIOOHa Ha pl'l'c.Ia "'xo2 m 2 • a KBapKa ,..., X'o rn 2 • r.n:e 

X
0 

,..., O,I5. Pa3YMHOH TO'!KOit HOpMHpOBKH BOJIHOBOH ~l'I' Me-

30Ha JIBJI.fl'.6TC.fl'. HaHMeHblliM.Bl'l'pTYaJI])HOCT]) rrporraraTopa Ha IJYTl'I' TIO 

.zr;Ha.rpa.MMe OT o.I(Horo .n:o ,n:pyroro BHemHero Kom:ca, o6pa3Yi00ll'l'X MesoH. 

Iloa.TOMY f M f l'I' j M ;2. CJie.nYeT 6paT]) B TO'!Ke HOP41'1'POBKl'I' X,; /n 2 , a j M 
1 

Mz. TIOJIY'laeTC.II B TO'!Ke HOpMl'l'pOBKl'I' 

Xo m 2 • A.HaJIOrllf'IHO. pa3YMHOH TO'!KOti HOpMHpOBKl'I' d..s Sl'.BJI.fl-

eTC.ff HaPI60JI])waJr BI'fPTYaJI])HOCT]) rrpoTiaraTopa B .namrott Bepmira:e, noa­

TOMY Ha pRc.Ia CJie.nyeT 38.MeHJll'T]) ols Ha 

J:.
5 

( X
0 

mi?.) ri.
5 

( :J.~ 2. m2
) • HCTIOJTh3Y.fl BOJIHOBYID c}'lyHimmo $[ 

Me30Ha (I3), HOPMHPOBa.HHYJO B TO'!Re (0,50 TuB )
2

, MH TIOJIY'IHM 
2 

BOJIHOBHe cpymtt:(l111 pesommcoB B TO'!Ke (I ,29 TuB)' rrpw 3TOM 

m 2
"" (3,33 TuB) 2 • 

Ha pl'l'C.2a. H306pallteHa ~.fr ;.P J, {x) • TIOJIY'!eHHM TIO 

q,opMYJie (9). ~ecb lite P!306~eHa BOJIHOBM ~.ff fl MeSOHa, 

TIOJIY'!eHHa..rr .rs a.Ha.Jm3a rrpaBM CYMM / 9 / • 3a.MeTHM, 'ITO oHa npe.n:­

CTaBJIReTc.ff MeHee Ha.,n:eJmO:li, '!eM BOJIHOBM ~.ff .7[ Me30Ha /7/, 
T.K. BCJie,n:CTBl1'e CPIJI])HWC co:itpameHirlt CTeTieHHHX llOllpaBOK aBTOPH /9/ 
He CMOrJIPI orrpe.neJmTD 1'1'3 rrpaBHJI CYMM BTopo:li MOMeHT BOJIHOBOH cpymt-
tnrn, KOTopID! B CJIY'!a.e .1l M6 30Ha 6wr Ha.H60Jiee Ha.,n:eJltHHM l'l'CTO'I-

8 

l 

Hl'l'KOM CBe,n:eH!rlt 0 cpopMe BOJIHOBOH ~l'I' (,n:JIR BOJIHOBOit ~H 

~{) M630Ha (9) c Y11eTOM (I3) BTOpoiJ: MOM6HT pa.BeH O). EcJIPI He 

C'Il'l'TaT]) 06JiaCTl'I' MaJillX X. H :J..' 1 
, r,ne BH'!HCJieHPie CTa.HOBl'l'T-

C.fl'. COBepweHHO HeHa,n:elKHblM , 3Tl'I' BOJIHOBHe \PYH:itnHl'I' y,noBJieTBOPRTeJI])HO 

corJiacymTCR Me]lt,!(Y c o6ott. 

Kalt BHJ:(HO H3 (9-IO), B paCCMaTPHBa.6MOM TIO,ItlCo,n:e ecTeCTBeH­

HHM MaClliTa60M BOJIHOBl:lX ~ j H s * .fl'.BJI.fllOTC.II 

Jo=\[~' j 
f v mJ rj .P ' 

~ 0 

JS* /;e--;rp ·1 
- J .P 
- It f,.1>_ '11':Ji 

(I4) 

B CJIY'lae .s * ' eCJIP! llO.I(CTa.Bl'l'T:b Ta6Jil'l"!Hy!O ero WI'fPl'l'HY. OH OKa­

~eTC.II H0pa3YMHO 60JI])IIIIDl1. 0.I(Ha.KO B pa6oTe /IO/ yTBepJ!O'.(aeTC.fl'., 

'ITO cpopMa_ 5 * pe30Ha.HCa CHJIDHO HCKallteHa 6Jil'l'30CTbil rropora B 

Ka.Ha.Jie i( J( ' H "11'CTIDIHM" ero llil'l'p.mta. (KOTOpy!O B' Ha.,n:O ll0,1.J;CTa.»-

JISIT]) B < 9-IO). T. K. HMeHHo oHa cBRsa.:aa c a.MIIJIHTY.no:li As*~ :Jl':ll' ) 
sHa"!RTeJIDHO 6oJI])me, '!eM Ha6JIIQD;aeMM. Ha pzc.26 H306paxeHH KBa.P-

KOBHe BOJIHOBHe cf>YHRL(l'l'I'! J" J.fq (X) , ~ j ~ ( X) . J1x 
HOPMHPOBKa orrpe.neJIReTCfl ~TerpaJIOM Js* S 

J
" o JS q (x.)(2x-1)dx ~ o, 41 
.f J 
~ j J ~ (x)(2x-1)dx ~ O,SJ 
Js1t s 

(I5) 

.IlJin .:f MeSOHa HOpMPipoBO'!HID! RHTerpaJI (I5) '!KCJieHHO IlOJIY'!a.-

eTC.ff pa.BHHM 60 MaB. He.zta.BHO AJrl'J'eB H IIIPI~ /II/ orrpe.neJIStlIH 

ero 1'1'3 no.n:romw rrpa.BWI CYMM, l'l'X pesyJII>TaT COCTaBJI.fleT 2I MaB. 

Ha pPic.2 B l'l'S06paJ!teHH rJIIOOHHHe BOJIHOBHe ~H 

.f

.{ o 5 ~ ( X) , Ji 0 j 1* ( X.) ; mt: HOPMHIJOBKl'I 

5 5 s* 

·11 5 ~ j; ~ r.4 . ro-4, J1. /J ;, :::: 8.8 • ro-4<rsl 

TaKHM o6pa30M, rJ]J)()HHHe BOJIHOBHe <PY'Hroum IlOJIY'laDTC.fl'. 'IPICJieHHO 

O'!eHD Ma.Jll:lMH. 3TO o6'I>.fl'.CH.fleTC.fl TeM, 'ITO rrep e,n: mrre:c·pa.JIOM B (IO) 
CTOHT M8Jllid!: 'llJCJiemrnit MHOJ!l'l'TeJID (co.n:e~ 1, ~ ) • H CaM ID!-

9 



Terpa.7I (IO) MeHee Cl'!HrYJI.ffPeH B o6Jra.CTH MaJll1X :x:, 2 WU'! 

X/2 , r.ne ne;nrna. ciiYHKIU'!JI (13). C yt1:eTOM a.cHMITTOTwrncKoi1 
rpopr.1;1J.rn /5/, B!lp8lltaIOmeli mHplfHY pacna.na. ~ - o j ( 'fq -
TRllteJiuii: BeKTOpHuii: KBapKOHmt), 3TO, B03MOJKHO, CBl'!,neTeJII>CTBYeT 
B nOJI:&3Y Toro, 'ITO pea.n:&HO Hae5JIJQIJ:a.eM!IB pa.cna,n lfl ·-CJ on­
pe,I(eJIJieTCJI onepaTOPaMH TBHCTa. 'I (Ra.K H 'fl·--t1. 'if'Z'). B 
no.1Ih3Y Ta.Kero npe.nnoJio~eHHJI ronopJIT TaKJKe pe3yJI:&TaTH He.nanHero 
3KCnep~eHTa /I2/' B KOTOPOM 6wra H3MepeHa noJtqpH38WIJI J Me-
30Ha B pacna.ne '+' ~ t .f . .lV!JI OTHOmeHIDi CllHpaJI:&HIDC a.MMHTY.n 
A ·a 6wrn noJiytl:eHH pe3YJI:&TaTu 111 /fl = 0,88 + 0,13, 

A f1 c -ii flv = 0,04 ± 0,19, Tor.na RaR .aCHMIITOTH'!eCKIDf MeXaHH3M 
/5/ .naeT TOJI:&RO HyJieBYJQ CllHpaJI:&HOCT:& J M830Ha. 

B 3a.KJilO'!eRJl!e no,n'!epKHeM, 'ITO Ca.Mo no ce6e BH'!HCJieHHe BOJI­
HOBIDC <PYRKIU'lli Me30HHIDC nap c 60.JI&moli IDIBapHaHTHOH Ma.CCOH JIBJIJI­

eTCJI BnOJIHe Ha,nelltHHM. HanpoTHB, pe3yJI:&TaTH o BOJIHOBWC ciiYHKqHRX 
pe!30HaHCOB He JIBJIAl!lTCJI Ra,IJ;e'1tHO o60CHOBaHHLIMH, T.K. OCTaeTCJI He­
JICHLIM, KaK oueHHT:& BKJia,I:( BHClliIDC COCTOJIHHH B ,I(HCnepcHOHHOM npe.n­
CTaBJieHHH (8). ,Il,alKe rpy6Hli ero Y'!eT rrpe,nCTaBJIJieTCJI BeC:&Ma lKeJia­
TeJI:&HHM. CpanHeHHe 3TllX pe3YJI!>T8TOB (OCHOBaromx Ha pac'!eTe pac­
rra.na CHJI:&Ho BHPTYa.JI:&Horo pe3oHa.Hca no TeopHH B03MYIIleHHli) c pe-
3YJI:&TaTru.m a.HaJIH3a npaBRJI CYMM, B Tex CJiytl:aRX, KOr.na OHO B03MOlK­
HO, noKa.3blBaeT ,I(OBOJI:&HO ILJIOXOe corJiacwe. 0,nHaKO npH onpe.ne.n:e­
HHH qiopMU BOJIHOBIDC ~ H3 npaBHJI CYMM B03HHKa.BJT cep:&e3HHe 
npo6JieMH, CBII3aHHHe c Cmrr'YJIJ'IPHLIM xapaxTepoM CTerreHHWC rronpa­
BOK npH x - 0 MM l. KpoMe Toro' ciioPMa BOJIHOBoii 4.iYHKIUIJl! ..f 
Me30Ha BOCCTa.HaBJIHBaeTCJI BOo6me He O'!eHD Ha,IJ;el!HO. 

MHe npl'!JITHO no6Jiaro.nap.11'T:& B.H.Eaiiepa 38 nocTommoe BH.l'!Ma­
mre K pa6oTe H MHoro'!HCJieHHue o6c~eHHJI, a TaIOKe B.n.qepHJIKa 
H A.P.JKJ'!T~oro 38 06cY71r.neHHJI pa6oT /7-9/. 
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TIO;l\ITl!el! K - pHeyHKaM: 

he.I. 

a) .l(11arpaMMbl POlK;lleHl!f! Me30HH0!1 napbl qepea KBapKOBYRJ 

BOJIHOBYTO WYHKI.ll!IO. 

6) .l(11arpa1.1Ma e 1!3JiyqeHl!eM I'JITOOHa 1!3HYTPI! JKeCTKotl eTaJ(l!I! 

B) .ll11arpa1.1Ma pmK;11eH11n MesoHHoi1 nnpLr qepes rJHOOHHYTO 

BOJJH OBYIO (iyH ;;umo 

r) /~11arpa:.ua poi!i;l\eHl!f! 1.1es0Httotl napb! qepe3 npor.icEyToq1mti 

pe30HC!He 

:[ll!e.2. 

a) BoJIHOBaH <DYHK1urn ~ MeaoHa: Kp~rnaf! I - nonyqeHHaf! B 

HaeTOfll!lG!1 pa6oTe, !Cpl!Baf! 2 - 1!3 /9/ 
6) KBapKOBble BOJIHOBble cilYHKUl!I! s * JI! f Me30HOB 

B) fJJJOOHHble BOJJHOBbTe ryyHKUV!Jll s* I! f l.!e30HOB 
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