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Xopowo ~3BeCTHO, YTO ~ 3yyeH~e KoppenR~~~ TO~AeCTBeHH~X n~o

HOB n03BOnReT nOnYY ~ Tb CBeAeH~R He TonbKO 0 npOC Tp aHCTBeHHO

BpeMeHHblX napaMeTpax R 1-1 r npo~ecca reHepa~I-1~ , HO TaKl!<e 1-1 0 

¢opMe TO~ 0 6naCTI-1, ~ 3 KOTOpO~ BwneTa~T ~ccneAyeMwe n~OHW. B paM

Kax yaCTO ~cnonb3yeMo~ ynpO~eHHO~ MOAen~ BepORTHOCTb 06pa30Ba

H~R napbl To~eCTBeHHbIX n~OHOB C 6n~3K~M~ ~MnynbcaM~ Ii 1-1 P 
1 2

AaeTCR Bwpa~eH~e M 

- A 2( q2 + q2) _ B2q2 -r2q 2 
W_ 1 + Ae x Y z 0 /1/ 

B KOTOPOM HanpaBn e H~e OZ COBnaAaeT C OCbC peaK~ ~ ~, q - pa3HocTb 

I-1MnynbcoB, q 0 - p a 3HocTb cOOTBeTCTBYIO~ I-1 X 3Heprl-11ii, a B enl-1Y~Hbl 

A 11 B xapaKTepl13YIOT nOnepeYHble 11, c o oTBe TcTBeHHo, npOAonbHbl e 

pa3Mepw 06nacTI-1 reHepa~I1~. 3Ta 06na c Tb c¢epl-1yeCK~-CI-1MMeTpI-1YH a , 

e cn~ A ~ B, npl1 A < B OHa BblTRHyTa BAonb OCI-1 peaK~I-1I-1, npl1 

A > B - cnnc~eHa B TOM ~e HanpaBneHI1I-1. Bblpa~eHl-1e /1/ OTH OCI-1TCR 

K C~CTeMe OTCyeTa /ecnl-1 TaKaR CI-1CTeMa ¢aKTl1yeCKI1 cy~ecTByeT/, 

B KOTOpolii I1 CTOYHI1KI1 nl1OHOB HenOABl1mHW, a I1X pacnpeAeneHI-1R B 

npOCTpaHCTBe 11 Bper~eHI1 He3aBI-1CI1Mbi 11 onl-1CblBaCTCR cooTBeTcTBY~

~I-1MI1 ¢YHK~ I1 RM~ raycca. OTcTynneHl1e OT 3TI-1X Tpe60BaHI-1~ npl-1BOA I1 T , 

KOHC4HO, K 1-13MeHeHI1~ ¢OPMW I-1HT ep¢epeH~1-10HHOrO nl1 Ka; npeAnonara

e TcR, oAHaKo , YTO 11 To r Aa MOlKHO nonb3 0 BClTbCR ¢ o p Mynolii /1 / , pac

CMaTp l1 Ba R ee KaK nOAXOAR~YIO napaMeTpl-13a~I-1IO, YA06HYlO AnR KOnI-14eCT

BeHHolii 06pa60TKI1 3KCnepl1MeHTanbHWX AaHHWX. 

Ecnl-1 I-1HT e pecy~TcR TonbKO y c peAHeHHWM~ p a 3Me p aM~, TO pe3ynb

TaTW ~ 3 MepeHI1 ~ 06pa6aTWBa~T B COO TBeTCT Bl111 C ¢opMyn o A /1 /, B KO

TOPO~ nonaraCT A = B - R. TorAa nap aMe Tp R Mo~e T 6blTb nonY4eH 

AOBonbHO T04HO; HeCKonbKO xyme 06 CT O~ T Ae no C napaMeTp OM r. 

4TO ~e Ka c aeTCR pa3AenbHoro 11 3MepeHI-1R A 1-1 B. TO COOTBeTCT BY~

~l-1e p e 3ynbTaTbi n OKa 4TO Cnl1W KOM He T0 4Hbi 1-1 MaJlO HaAelKHbl. 4aC T~ 4 ~ ) 

3TO CBR3aHO C 60nbWI-1M YI1CnOM napaMeTpOB B ¢opMy ne / 1/, HO, Be 

POR THO, 11 C TeM . 4 TO pa3nl14~e Me lKA Y A 11 B He 0 4 eH b Be I1 I1KO . MelKAY 

TeM, AnR onpeAene HI-1R CTen e HI1 " cnmou~e HHOCTI1 " 11 111-1 "BbITR HYTOCT~ 1 1 

0611aCT~ reHe pa~ l1 1'1 HeT He05x OAI1M OC TI'I 3 Ha Tb 0 6 e Ben l1 4 11 Hbi A ~ B, 
Bn o nHe AOCTaT 0 4H O I'I MeTb I1X OTHOWe Hl'l e a=A/B, KOTopoe, Ka K Ha."I 

KameTcR, Mo~eT GW Tb 1'13MepeHO C 60nbwelii T04HOCTb~. 

PaccMo Tp~ M CHa4ana Hal-160nee np03pa4Hw~ cnY4alii, KorAa B nOKa 

3aTene 3K c nOHeHTW /1/ MOl!<HO no TeM I1n~ ~HWM npl1411HaM npeH e 6pe4b 
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cnaraeM~M r2q~*. TorAa BMeCTO /1/ ~MeeM 

A2 ( 2 + 2) IF 2W_ 1 + Ae ~ qx q y ,- qz. /2/ 

Ecn~ A = B, TO ~CT04H~K~ n~OHOB pacnpeAeneHbl B npOCTpaHCTBe 
c¢ep~4eCK~-C~MMeTp~4HO 6e3 Ka K~x-n~60 B~AeneHH~X HanpaBneH~~; 

COOTBeTCTBeH HO, y r nOBoe pacnpeAeneHYle BeKTo pa Ii AomKHo 6blT b 
~30TponH~M. HapyweH~e C$ep~4eCKO~ C YlMMeTp~~ B pacnonO*e H ~YI 

~CT04HYlKOB np YlB OAYlT K pa 3nYl4Y1~ Me~AY A ~ 0 H nOH Bne HYI~ aHYl 30 -
TpOnYlYl B y rnoBoM pacnpeAeneH~ YI BeKTopa ci. 

KOHKpeTHaH $opMa yrnoBoro pacnp eAeneHYln onpcAenHeTcH Ben~

4 Y1 HO~ OTHoweH~H a ~ A10. Ae l1CTBYlTenbHO, nOKa3aTcnb 3KcnOHe HT~ 
B $ OpMyne / 2/ MO*HO nepenYlcaTb B BYIAC 

2 2 2 ~9 2 2 2 2 2 ~? l! QPi. (q + q )+ tr q = A (q - q -t q ) +- (u--A )Q ~ 
x Y Z Iy Z Z 

= A2q2+(B2_A2 )q2cOS 20 ,q2 I A2+ (132-A2) I:osj~O I . 

3AeC b 0 - yron Me~AY Ha npaBneH Yl eM BUKTopa ~ ~ OCb~ peaK4 Y1 Y1 , 
q -= Iq I. ,iJ,nH nap n~OHOB, OTHOCHUl~XC f' K 06n aC HI ~HTep$e pe H4Y10H
Horo nYlKa, yrnoBoe pacnpeAene H~e BCKTopa d onpeAenHeTCH B~pa)f(e-
H~eM 

_q 2 t A2+ (B 2-A 2) cos"O \ 

cP (cos 0) - f e q2 dq . /3/ 


o 


3ar~eHa nepeMeHHblx x = qlA2 + ( B2_A2 ) CO~ U I';; AaeT 

00 

cP(cos 6) _ 1 . fe- x 
2 
~ dx _ const 

[ K + (B2_A2) cos20]% 0 I A2 I ( B 2_A2 ) cos 2eYH2 

HOPM~PYH 3TO pac npeAeneHYle B ~H T epBane /-1, 1/, OKOH4aTenbHO 
nonY4aeM 

2 ____ a AcP(cos O) a /4/ 
2[ a2+(1_a2 ) cos2 0] 3 / 2 B 

PacnpeAeneH~e /4/ OCTaeTCH cn paBCAn~BblM ~ B 60nce oGUleM cny'-l ae, 
KorAa B ¢ o pMyne /2/ BMeCTO 3 Kc nOHeHT~ CTU~T npO~380nbHQA ~YH K 

4Y1A f OT apr YMe HTa A2 (q 2 ~ q 2) + B:1q :1 ; TpeGyeTCll TOJlbKO B~
~ Y znOnHeHYle ycnoB~H f (O) 10 u. 

* B tla CTlIOCTIl, Bc e r p, a qo= 0 B CI1CTeMe, CBH3 a lllloii c 1~ l! II IJl()M 

I1H e p1.\1111 IDIOHlfoii: na pbl / eM. T3K)l(e IlI1il<e / . 

2 

Ecn~ ~HTepecoBaTbcH TonbKO HeKoTopo~ 4aCTb~ ~HTep¢epeH4~oH
Horo n~Ka ~ oT6~paTb napw n~oHoB, AnH KOTOPWX I~I ~ Q, TO yr
nOBoe pacnpeAeneH~e ~3MeHHeTCH ~ nOHBnHeTCH 3aB~c~MOCTb OT B~

Aa ¢YHK4~~ f. B 3TOM cnY4ae 
Q 

cP(cosOk r f 1[ A2+(B2_A2)cos 20] q2!q2dq _ 
o 

/5/ 
QJ A2+(B2_A2) cos 2e 

1 . r f( x) x 2 dx. 

[A2 I (BlLA2)cos20] 3/2 0 


~3 $opMynw /5/ cneAyeT, 4TO no Mepe YMeHbweHYlH BenYl4Y1HW nopo
ra Q CTeneHb aHYl30TpOnYl Yl TaK~e YMeHbwaeTCH, YI npYl AOCTaT04HO 
Man~x Q yrnoBoe pacnpeAeneHYle CTaHOB~TCH nonHOCTb~ ~30TponHWM 
/CM. TaK)f(e /1 / / . .lle~cTB~TenbHo, np~ QA, QB <~ 1 

Q J71-+( B2=~2-:;;'~~20 Q JA2~ (B 2_A2) cos20 
2r ( x) x 2dx '" f (O) r x 2dx ,. ~ f(O) Q3 f A2 \.(B2_A2)cos or / 2 

o o 

n03TOMY B yrnoBoM pacnpeAeneH~~ /5/ 4neHbl, 3aB~CHUj~e OT cos e, 
COKpaUjalOTCH. 

Y4eT cneAYIDU\ero 4neHa pa3no)t(e H~H ¢opMynbl /5/ no Q TaK~e np~

BOAYlT K yH~B e pcanbHoMy yrnoBOMY pacnpeAeneH~~, cnpaBeAn~BoMy 

Aa~e np~ OTKa3e OT ~cnonb30BaHHO~ paHee napaMeTp~3a4~~ ~HTep
$epeH4~OHHoro n~Ka C nOMOUjb~ ¢yHK4~~ f(A2(q~ I- q 2) + B2q 2) .

• Y z 
llT06bl nOKa3aTb 3TO, 6YAeM ~CXOA~Tb He ~3 /5/, a ~3 ~3BeCTHoro 

06Ujero B~pa~eH~H 

W - 1 +,\ < cos qr > . /6/ 

OrpaH~4~BaHCb 4neHaM~, COAeplt<a~YlMYI ~ ~ ~MeeM 

< cos q r > = 1 - ~ <: (r x q x r r y q y I- t z qz)2 )o . 

nOCKonbKY ~3 oceBO~ C~MMeTp~~ cneAyeT 

<rxrl' > ~rx rz,~--: ry rZ 0, 

MomHO TaKlt<e 3an~caTb 

< cosq r', :::l-[ A2(q: +q ~) "' B2q~l, 7/ 

rile < r2 ,,, 02 > = 2A2 ~ < r2>=2 B2; Ben~4~Hbl A ~ B - 3TO cpeAx y z 

HeKBallpaT~4H~e nonepe4H~e, YI, cOOTBeTcTBeHHo, npoAonbHwe pa3
Mepbl 06nacT~ reHepa4Y1Y1. CllopMyny /7 / MO~HO npeACTaB~Tb B B~Ae 
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<cos qr' >= I _B2 q2[ a 2+ (1 - 82 )C08 28J. 

OTKYAa C Y4e TOM ycnOBI-1i1 QA • QB « 1 . n onY 4 aeM AmI liOPMI-1POU<l H

Horo y r noBoro pacnpe Aene HI-1R Bblp a )l(e Hl-1e 


1- B2q 2(1_a2) cosl! 0 
¢ (C08 0 ) /82 

npl-1 Bq -. 0 1-13 /8/ cneAyeT ynoMiH'IYTaR Bblwe 1-130TpOnl-1R yrnoBoro 
pa cnpe AeneHHR . 

Bep He Mc R Tenepb K ~opMyne /4/. nOCKonbKY OHa cOAep*I-1T eAI-1H
CT BeHHbl~ napaMeT p a = A / B. 3Ha4eH He e r o MO* HO onpeAenl-1T b. H3
MepRR KaKy~-nH60 HHTerpaJlbHy~ xapa KTe p l-1CT HKY yrnoBoro pacnpe
Ae ne HI-1R. MO)l(HO, Hanp HMep, OCTaHOBI-1 Tb CBOi1 B~6op Ha BeJll-141-1He 

ll = Nl -N2 /9/
N 1 + N 2 

rAe N l - 4Hc.nO c06blTHii 1-13 0 6naCTH I-1H Te pcjlepeHI..\1-10HHOrO n HKa. AJlJ1 

KOTOPblX 0 < ICOS 8 I < 1/2. N2 - 41-1CJlO C06bITI-1f1, AnR KOTOPblX 

112 < Icos O I < 1. ~3 /4/ CJleAye T, 4TO 


a211= 2 -1. = l[ 4 . - 1 J. /10/ 

3 (1 i 11)2
J3a2 +1 

AnR 1-1 30TpOnHoro yrnoBoro pac npeAeJleHI-1R a = 1, 11 = 0; ecnH 
11 > 0, yrnoBoe pacnpeAen e HHe "cnJl~c HYTO", npl-1 11 < 0 OHO " Bbl -
TRH YTO" BAOJlb OCH peaKI..\"H1 *. 

Ec nl-1 oTGHpaTb He Bce nap~ n HOHOB M3 o 6nacTI-1 I-1HTep~epeHI..\I-1-

OHHcro n HKa, a To n bKO TaK l-1 e, AnR KOTOPblX Iql SQ. TO Ben1-141-1
Ha 11 3aBI-1CI-1 T y*e OT ABYX na paMeTpOB, a MMe HHO - OT a=A/B 1-1 Q. 

COOTBeTCTBY~l-1e Kp l-1BbJe npH BeAe HbJ Ha pl-1c.l. 
n p M 1-13MepeH MM II cneAyeT I-1 MeTb B SHAY. 4TO yrJlOBOe pacnpe


Aene HHe cjloHa Ta K)l( e MO)l(eT 6~Tb aH H30T ponHblM. ECJlI-1 BBeCTI-1 BenM

41-1HbJ N 141 M N 241 • OT HOcRl1\l-1eCR K c!>o HY 1-1 aHanOrl-14Hbie no CM~CJlY 


BBeAeHH~M p aH ee Nl 1-1 N2 • TO B 06l1\eM cnY4ae OT HOWeH l-1e 


_ N 2¢N l4l 11¢ - 1= O. 

Nl ¢ + N2¢ 


* eM. TaKlKe pa60Ty / 2/. B KOTOp o ii 3TOT BOnpOC 6blJI gaTp oHYT C 
HeCKon bK O HHOH TOT.lKH 3peHHH. 3 aMeTIiM, liTO Ha KaT.leC1' BeHHOM ypOB
He aHaJIOPHlIHOe COOTHomeHHe Me~y npOC Tp a HCTBeHHbW p acnpep;eneHH
eM HCTO~HHKOB H yrnoBbw p acnp egeneHHeM BeKTopa q HMeeT 06~ee 
3HaT.leHHe, He OrpaHHl.!eHHOe paMKa~rn KOHKpeTHOH napaMeTpH3aUHH /2/. 
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:r 
g PHC. I. 3aBHCHMOCTI, BeJ1HT.lHHbI II OT 

a'~ AlB p;nH pa3JIHT.lHbIX 3HaT.le HH H
10' nO rrep e T.lHOrO p a 3Mep a A 06naCTH re
~ HepaUHFf. KpHHbie 110nYT.le HbI p;n5! YKa
Z saHHblX BenHT.lHH MaKCHManbHOH pa 3 .:g 

HOCTH HMl1ynbcoB T.laCTHU Q.
" to-
D ....... 

Z 
D 

PHC. 2. Pacnpe,u;eneHHe 110 Iqi. HOPMHo o lerl pOBKa C ¢OHOM npHB O,D;H TC5! npaBee ~. 

3TO 3aTpYAHeHI-1e MO*HO 060~TI-1, eCJlI-1 1-13MepRTb BcnOMOraTeJlbHY~ 


BeJll-141-1HY 


11'= (Nt+Nt¢)-(N2+ N2~) 
/11/

N t ¢ + N 2¢ 

KOTopaR CBR3aHa C 11 COOTHOWeH I-1 e M 

Nl +N 2_ _ .11 
11' = I1 q, + N + N ", /12/ 

l¢ 2 '+' 

3AeCb N 1 + N2 = N - nonHoe 41-1CJlO I-1HTepeCYIOll1l-1X Hac nap /T. e. nap 
C !q I S Q I . OTHOCRl1\I-1XCR K I-1HTep~epeHI..\1-10HHOMY MaKCI-1MYMY /o6nacTb 
I Ha CXeMaTI-14eCKOM pl-1c.2/,N ¢+N ¢ - nOJlHOe 41-1CnO cjlOHOB~x napl 2
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/06naCTb 11/. COTHoweH~A /11/ ~ /12/ n03BonA~T onpeAen~Tb ~c
KOMy~ Ben~Y~Hy /)., nOCKonb KY Bce OCTanbHble Ben~Y~Hbl, BXOAflll1~e 
B /11/ ~ /12/, MorYT 6~Tb ~~MepeH~ HenocpeAcTBeHHo~ 

Ecn~ peYb ~AeT 06 yrnoBoM pacnpeAeneH~~ /4/, OTHOCAll1eMCA 
KO BceMY ~HTep$epeH4~oHHOMY n~Ky B 4enOM, TO nOKa3aHHOe Ha 
p l-1 c.2 rpaH~YHOe 3HayeHV1e Q AOnlK HO 6blTb Bbl6paHO AOCTaT04HO 60nb
WI-1M (Q > Q) h. C APyrol1 CTOPOHbl, ero He cneAyeT 6paTb 4 p e 3MepHO 
60nbWV1M, TaK KaK C POCTOM Q B $opMy ne /1 2/ YMeHbwaeTCA K03$

N l +N2
$ V1 4 V1eHT V13-3a 4ero T04HOCTb 1-13Me peHHA /). naAaeT. 

N l~ + N2~ 
CKa3aHHoe B~we cnpaBeAnV1BO, KorAa MO)!(HO npeHe6 p e4b Ben V1 4V1

H0l1 q~r2. EcnV1 3Toro CAenaTb Henb 3 fl, B03HV1KaeT Bonpoc 0 COOT

BeTCTBY~ll1eM 0606ll1eH HI-1 B~Aa yrno Boro pacnpeAeneHHA. np06neMa 

OKa3blBaeTCA AOBonbHO CnO)!(Hoei, 1l0CKon b KY n Ofl BlmeTCA 3aBV1C V1 MOCTb 
y rnoBoro pacnpeAeneH V1 A BeKTopa q OT Ha npaBneHV1 fl ~ BenV14V1H~ 
C KOpOCT~ i! BblAenAeMblX n a p n V1 0 HOB . HeKoTopoe ynp Oll\e HV1e B03MO)!(

HO npV1 AOCTaT04HO BbIC OKV1X 3Hep r V1flX, KorAa CKOPOCT V1 6on bwV1 HcT
Ba BTOP~4H~X 4aCT~4 6n~ 3KV1 K CKO PO CTV1 cae Ta / l a \ ~ 1/ V1 COCTaB
nfl~T Man~~ yron C HanpaBneH~eM oc~ peaK4V1H. EcnV1 orpaHV1 4l-1 TbCfl 
TonbKO Ta KHM~ 4aCTV14aMV1, TO Han~4~e B nOKa3aTene 3 KcnOHeHTbi 

/1/ 4neHa r 2 qg np~BoA~T nV1Wb K ~3MeHeH~~ K03$$V14V1eHTa np~ q ; 
~3BecTHo, 4TO AnA AByX nV10HOB C 6nV13KV1M~ ~MnynbcaM~ 

qo =QU . 	 / 13/ 

Ecn~ CKOPOCTb UHanpaBneHa BAonb OCV1 peaK4V1V1, TO V13 /1 3/ 	cne
AyeT 

r~2= r2u2 q2 . 	 /14/o 	 z 

8 2CneAoBaTen bHo . OCTa e TCA cnpaBeAnV1Bo~ $opMyna / 2 / C 3aMe Hoei 
Ha ~2= 8 2 + r2u2 ", B2 +r2; cnpaBeAnV1BbI Ta K)I(e V1 nocne.Q YIOll\V1e 

$opMynbl /4 / V1 /10 1, B KOT OPblX HaAO nOnOll<~Tb 8=A;B. 
Ao CV1 X no p Bce paccYll<Ae HI-1 A Ka c an~Cb CV1CT eMbl o Tc4eTa, B KO

TOpOei HC T0 4HV1K V1 nV1OHOB nOKo n TCA. B APyr oei c~cTeMe, A B~)!(Yll1eeicA 

* I1cx op,Hble <p0pMynbl / I / H / 2 / Ha TlHC a HbI ll ' np e,!J:nonO)l(e HHH 0 B03

MO~OCTH np eHe 6pe~b cna60H 3aBHCHMOCTb~ Op, HO QaCTH qHbIX cne KTp OB 

OT HMnynb c oB nHOHOB It 1 H P2' YqeT TaKoif 3aBHCHMOCTH npWBOAH T 
K HeKoTopoH Mop,H<pHKa~HH COOTHome llliR /1 2 /, p accMoTp eHHoH B npH
nOlKeHHH. 

** TO~Ka Q Ha pHC. 2 COOTBe TcTByeT ycnoBH OH rpaHHue lUlTepl.pe

peH~HOHHoro nHKa. EcnH Q > Q, TO Be.nH~HHa /). He 3aBHCHT OT Bbl
60pa Q: npH Q < Q 3Ha~eHHe \1\ \ YMe HbWaeTcR BMeCTe C YMe HbllJe
HHeM Q. 
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OTHOC~TenbHO V1CXOAHO ~1 co CKOpOCTb~ V, npOCTpaHCTBeHHO-BpeMeH-

Hble napaMe Tp bJ 6YAYT APyrV1M~. EcnV1 CKOPO CTb V HanpaBneHa 	 BAonb 
oc~ peaK4~ H, TO V13MeHA~TCA AnV1TenbHOCTb np04ecca V1 npOAonbH~e 

pa3Mep~ 06naCTH r e Hepa4~~, B TO BpeMA KaK nonepe4H~e pa3Mep~ 
/ Ben V1 4 V1 HaAI OC Ta~TCfl npelKH~MH . ~HTepecHoei oc06eHHOCTb~ 	06na
AaeT CV1 CTe Ma 4eH Tp a HHep4~~ napbl n~OHOB: nOCKonbKY B 3T0l1 C~

CTeMe Bce r Aa qo = 0, ~HTep¢e peH4 HOHH~e KoppenA4~~ He 3aB~CAT 
OT An V1T enbHOCT V1 n p04ecca ~ onpeAenfl ~Tcfl Tonb KO pa3Me paMV1 06
naCT~ reHep a ~ HV1 * . BMeCTe C TeM He HaAO 3a6blBaT b , 4TO B ABV1)!(Y
ll1e l1CA CV1C TeMe OTC4eTa npOAonb Hbl e pa3Mep~ 0 6naC TV1 r eHe p a 4 V1V1 
3aBV1C AT He Ton b KO OT npOAon b H~X pa3MepOB B B ~CXOAHOI1 CV1 CTeMe, 
HO ~ OT AnV1T enbHOCT~ r. n03 TOMY, ecn~ ~ en b pa60TbI COCTO~T B 
onpeAeneH V11-1 napal"leTp08 A , B V1 r, OTHOC AIl1 V1XCAK CV1CT eMe, B KO

TOPOei V1C T04HV1K~ n~OHOB n OKOflTCA , TO C~CTeMa nO KOA nap~" " He 
06naAaeT cne ~H anbHbIM~ npe~MYll1eCTBaMH no cpaBHeH~n C APyr~M~ 
ABV1 )!(YIl1~M~CA C~CT eMa M~. 

ne rKO nOKa3a T b / 3 / • 4TO AnA nap n~oHoB, neTAIl1~X BAonb OC~ 
peaK4V1~. $opMyna /1 1 nepexoA~T B ABH)!(Yll1eeicA C~CTeMe B 

_A2 (q2 + q2) _ y2 {(l-u v)2 B2 + (u - v~ r21 q2 /15/W-l +.>.e :.: y v 	 z 

3Aecb y2 = 1 a Ben~4~Hbl U V1 q ,q ,q 6epYTcA B 	 pac
v 1 _ v 2 	 x y z 

CMaTp~BaeMO~ AB~*y~eeicA C~CTeMe OTG4eTa. CneAopaTenbHo , 	 AByX 
4aCTV14Hwe KoppenA4~~ CHOBa On~CbJBanTCA B~pameHHeM /2 / , B KO-

TOpOM B en~4V1Hy B2 HaAo 3aMeHHTb Ha B ' 2= I I (1 - U v)2 B 2 + 
+ (u _v)2 r 2 1 . nocne TaKoi1 3aMeHbi OCTal!)TCn cnpaBeAn~BbIM~ ~ 

nocneAy~~e $opMynbl /4/ ~ /10/. 3 aMeTV1M, 4TO np~ u ~ v yrnoBoe 
pacnpeAeneH~e BeKTopa q nepeCTaeT 3 a BHce Tb OT Bpe Me HHoro napa
MeTpa r . np~6n~meHHo YKa3aHHaA He 3a B~ C~MOCTb yrnoBoro pacnpe
AeneH~A OT Ben~4~Hbl r I~O)KeT V1MeTb Me c TO V1 B OT HOC~TenbHO 	w~po

KO~ KV1HeMaT~4ecKo~ 06nacTV1, B KO TOPOi1 nopeH 4-$a KTop~ 

y ~.. ~ Y _1 _ _ OTn~4a~T CA He 04eHb CV1nbHO . Ae~cT
v v 1 - v2 u v ' 1 - U 2 

BV1TenbHO, n p~ Y ,Y ;» V1 Me~T MeC TO np~6n~ )!(e H HWe paBeHCTBa 

v u 


(l-u vf= 1... ( _1_+ _1_ )2, (u _ V )2= .1-(_1_ 1 '"~), 	 /1 6/
4 y2 y 2 4 y2 

u v 	 u v 

T,e. B ~opMyne /15/ K03$~V14~eHT np~ B
2 

BeTIHK no cpaBHe H~~ C 

K03$$~u~eHT oM npV1 r 2, ecnV1 y ==y . 
u .

B 3aKn~yeHV1e MO~HO Bwpa3~T b Ha Ae)!(AY. 4TO co noCT aBneH~e H3Me
peHV1M yrnoBoro pacnpeAeneH~A Be KTo p a q co CTaHAapT HblMH ~3MepeH~

* B TaKOH CHCTeMe 6biJ1 Hep, a S HO n p oeeAel1 ll lIa.Tll! 9 3!( CnepH Me HTanb-
HblX ,.o,aHHblX no allHli rs1Ju\~HH e+e- B aAPoHbl / 2 / . 
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RMH R H T n03BOnHT nony4HTb 60nee onpeAeneHH~e CBeAeHMR 0 MeXa
HM3Me reHepa~HM nMOHOB. 

B~pa*aeM 6narOAapHOCTb p.neAHH~KOMY H B . n.n~6oWM~Y 3a Y4aCTMe 
B 06cY*AeHHRX H Ba*H~e 3aMe4aHHR. 

np~nO}l(EH~E 

~nR KonM4ecTBeHHo~ o~eHKM BnMRHHR ~OPM~ oAHo 4 acTM4Horo cne~T
pa u(p) HaAo Bocnonb30BaTbCR KaKo~-nM60 KOHKpeTHo~ napaMeTpM-
3a~Me~. 6 YAeM MCXOA~Tb 1'13 ABYX 60nee MnM Me Hee peanMCTM4H~X 
napaMeTpM3a~M i1 : 

* -+ •• a2 (p2 ... p2) _ f32p 2 
u ( p ) _ e x Y z . / 11 

_+ _a2 (p2 2 ~ 
u(p)-e x '-P}) - u 1pz i I Il I 

BenM4MH~ a.f3 1'10 MO*HO onpeAenMTb He3aBMCMM~M a HanM30M OAHO
4aCTM 4H~X cneKTpOB, Aanee OHM npeAnonara~TCR M3BeCTH~MM 1'1 Man~

MM no cpaBHeHM~ CAM 3 . 
CHa4ana paccMoTpMM B~pa*eHMe IU. B 3TOM cny4ae McxoAHaR 

$opMyna 121 OCHOBHoro TeKCTa 3anMweTCR B BMAe 

_a2(~ _rp 2 i p2 ~ l\2 )- f3'2r.rF. ~ l\2) _A2(q2 ,- Q2 ) _ B2q2 
W _ e 1:1: 21 I y 2y I z 2z 11+Ae x y Z L /Ill/ 

- f .. 

BBeAeM cpeAHMM HMnynbc p," ~ TorAa 
2 ... ... 

.. .. q -, ;t q 2 p - 1. q 2 

1 2 2 2 1 2 2 '


p ~- p ~ - ' . P = 1' - -. p 2 + p'2 ~ -+2 r ~ I IV/ 

a MHTepeCYKlll1aR Ha c 3aBMCHMOCTb BepORTHOCTM W OT if npHHMMaeT 

2 
BHA 

-f (<t;; +q;) - if~Z _A ( Qi r q~ ) - B2q~ 
W . - e 11 + A6 I 

/V/ 

EcnM MCXOAMTb 1'13 $opMynbl 111 / , TO aHanorM4HblM 06pa30M CHOBa 
npMxoAMM K B~pa*eHM~ :V / , B KOTOPOM cneAyeT nonO*MTb {3 = 0; 
BenH4MHa 0 B 3aBHCHMOCTb W OT q He BXOAIH * *, n03TOMY B AanbHe~
weM MO*HO orpaHM4MTbCR napaMeTpM3a~He~ /1/. 

* C x o;U H a H n a p a MeTpl1 3alJ,HR I-Icrronb30B a nacb , H a n pHMep, B -4 _ 

* *rrpeurro n a r a e TCH, qTO 3HaKH Plz H P2z OAHH a K OBw. He6 0 nbwa R 

q a CTb cjJ a 30B o ro 06'b e Ma , B KOTOPOI1 H P2 z MarTb] rro BenHqHHe HPIz 
rrpO T HBOrrOj lOJKHbI n o 3H a K Y , He p a CC Ma TpHB a eT CR. 

8 

CoHOCTaBne HMe /V/ C OCHOBH~M Te KCTOM nOKaS~ BaeT, 4TO $OHOBOMY 

cna r ae MOMY 2 
_ a 2(q2+ q2) _ ~ q2 

e 2 x y 2 z 

~ 

co o TBeT c TByeT aHM30TponHoe yrnoBoe pacnpeAeneHMe BeKTop a q. 
xapaKTepM3y e Moe napaMeTpo M 

22 a2 -1 , 
h lt!='3a2 + 1 a¢l = f32' /VI/ 

v It! 

B pai10He MHTep~epeH~MoHHoro n MKa npe B~weHMe _ BepORTHOCTM W HaA 
ee $OHOB~M 3Ha 4eHMeM paBHO 

22 a 2 {32 2 
- (A +T )(cfx +<t;,) - ( B +2)Qz 

Ae !vII/ 

n03TOMY COOTHoweHMe 11 2/ OCHOBHo r o Te KCTa nepeXOAMT B 

N)+N.e . ~, /VIII/h'= h ¢l + N + N 
lit! 2¢l 

rAe 

A2 1 2 
+ 2 a 

/). 2 _ 1. il2 /IX/ 
J3a2 +1 B2 + l..{32 

2 
TaK HM 06pa30M, B 3KcnepHMeHTe Henoc p eAcTBeHHO M3MepReTCR napa
MeTp Ii 1'1, TeM caMblM, - BenM4MHa ii 2 , a He HCKOMble BenM4MHbI h 1'1 
a 2 = A2 ,/B 2 . 

-2 2
OAHaKo B peanbHblx ycnoBMRx pa3nM4Me Me*AY a 1'1 a 1'1, COOT-

BeTcTB e HHO, Me*AY 3. H h. HeBenMKO. ,Qeiic TBMTenbHo, AnR CTonKHO
BeHMi1 pe n RTMBHcTC KMX RAep xapaKTepH~ BenH4MH~ A ~ 1 . 5 $M 1'1 

2a 2 f32 a 
a"'O,B ctlM, T.e . - = 0 15 ; KpOMe Toro, 06b1 4 HO -2 < -. n03TOMY 

2A2 28 2A2 

MO*HO pa3nO*HTb Bblpa*eHHR AnR ~ 1'1 il2 no Ma nblM napaMeTpaM 

a 2 f32 
- 1'1 T2A2 2B2' orAa nonY4HM: 

a2 2 -a 2 _ 2 A R 2 - a I-'+ / xl 
282 - 284 • 

2 2 f3 2 
h =h _ 3a ( a 82) lXI/2(3a2 +1~ Ii" 
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2 3a2 
1-13 I x i cneAyeT, 4TO laZ 

- a2 1 :5 0,15. <!>Y HK 41-1F1 f(a) = ~2 
2(3a +1)3 / 2 

AOCTl-1raeT CBoero MaKCI-1ManbHOro 3Ha4eHI-1F1 0,192 npl-1 a 
2 

= 2/3 1-1 
04eH b MeAneHHO 1-13MeHFleTCFI C 1-13MeHeHI-1eM a 2 . n03TOMY It.- -6 1:5 

a 2:5 0,03 . ~CHO TaK*e, 4TO OWI-16KI-1 B onpeAeneHl-11-1 M 6 Mor YT 6~Tb 
MeHbwe Ben1-141-1H~ nonpaB04H~X 4neHOB B <!>op Mynax I x! 1-1 IXII ; OHI-1 
onpeAenl'!~TCFI He CaMI-1MI-1 nonpaB04H~MI-1 4neHa MI-1, a Ton b KO TO~ T04
HOCTb~, C KOTOPO~ 3TI-1 4neH~ MorYT 6~Tb B~4 I-1 C neH~ C npl-1 Bn e4eHI-1eM 
KaKO~-nI-160 AOnOnHI-1TenbHO~ I-1HC\lopMal\1-11-1 0 aenl-1 41-1HaX A2 1-1 B2. Hanpl-1
Mep, nonpaa04 H~~ 4neH a I xl MO*HO nepenl-1Ca Tb a aMAe 

1 2 
2A2 (a - a2 {3~) 1-1 aocnonb30aaTbCFI AnFl ero a~4I-1CneHI-1F1 TeM, 4TO 

Benl-141-1Ha A2. xapaKTepl-13YI:lU\aFl nonepe4Hbie pa3Mepbl o6nacTI-1 r e Hepa
41-11-1, 06~4HO 1-13BeCTHa C OTHOCI-1TenbHO xopowe~ T04HO CTb ~. AHanOr1-14
H~M o6pa30M MO*HO nocTynl-1Tb 1-1 C nonpaBo4H~M 4neHOM B <l>op Myne 
I XI / . 3aMeTI-1M e~e, 4TO npM AocTaTo4Ho T04H~X 1-13MepeHMRx A2 , 

2 2a: 2 , a 1-1 f32 aenl-141-1HY a MO*HO onpeAenl-1Tb 1-1 He npeAnOnaraf1 Bbl

2 (3 2
nonHeHI-1:1 ycnOBI-1f1 ..E..- , -_ « 1, nocKonbKY 1-13 <popMynbl I I XI cne

A2 S2Ay e T 

ji22 a 
I XII I a 2 _a2f32 

1 + 1
2 A2 

B npl-1H41-1ne I-1MeeTCFI TaK*e a03MO*HOCTb nonHoro I-1CKn~4eHI-1F1 anMFlHl-11'! 
<POHa, ecnl-1 c onOCTaBnf1Tb pa604Y~ 1-1 <POHOBY~ CTaTI-1CTI-1KI-1 B Ka*AOM 1-13 
He6onbWl-1 X AaYMepHbl X I-1HTepBanoa dQdcosO . K COll(aneHI-1~, TaKO f1 nOA xOA 
I-1MeeT, BepOFlTHO, CM~cn Tonb KO npl-1 HaKOnneH1-11-1 04eHb 60nbworo 
41-1Cna I-1ccneAyeM~x C06~TI-1~. He I-1CKn~4eHo, anp04eM, 4TO AnI'! 1-13Me
pe Hl-11'! Ben1-141-1H~ ~ OKa*eTCFI Ao c TaTo4H~M pa36 1-1eHI-1e TonbKO Ha ABa 
yrnoBblx I-1HTepaana (\cos 8\ <. 1/ 2 1-1 ! cos (j 1 > 1/ 2) . 

nI-1TEPATYPI', 

1. J(03noBcKaFl C.C. 1-1 AP. ~<P, 1976, T.24 , c.621. 
2. Aihara H. et al . Phys.Rev.D, 1985, vol.31, p.996. 
3. nOArOpel\KI-1~ M.11. i1~, 1933 , T.37, c.455. 
4. neAHI-1 4 KI-1 P. OI-1~~, 62-3-11460, ~y6Ha, 1978. 

PYKOnl-1Cb nocTynl-1na a 1-13AaTenbCKI-1~ OTAen 
7 aarYCTa 1935 rOAa 

B 06beAHHeHHoM MHCTMTYTe FlAepH~X I-1ccneAOaaHH~ Ha4an 
BblXOAMTb C6 0 PHHK "Hp a mKue C006t/le HUil Ol1Hl1". B Helol 
6 YAYT nOMe~aTbCFI CTa TbM , cOAep~a~He opHrH HanbH~e H aY~H~e, 

HaY4H O-TeXHH4 e CKMe , Me TOAH4eCKHe H npHKnaAH~e pe aynbTaTw, 
Tpe6 YIO~l-1 e CP04HOH ny6n MKa l\HM. 6YAY4M 4a CTb IO " Coo6ute HHH 
OH~W', CT dT bH, BoweAWHe a C60PHHK, HMeIOT, Ka K M APyrHe 
1-13 AdH HFI OHRH, CTaTYC O<!>Hl\HdnbHWX ny6J1H Ka 4HH • 

C60PHI1 K " Kpa TKHe C006 L1l eHHFI OHRW ' 6 YAeT B~XOAMTb 

perYIlFlpHO. 

The Jo i nt Inst i tute for Nuclea r Resea rch begins publ i 
sh i ng a co l lec t ion of papers enti tl ed JINR Rapi d Communi
cations whi ch i s a section of the J INR Communicat ions 
and is in tended for the accelerated publicat ion of impor
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 

Theoretical physics . 

Experimental techniques and methods. 

Accelerators. 

Cryogenics. 

Computing mathematics and methods. 

Solid state physics. Liquids. 

Theory of condensed matter. 

Applied researches. 

Being a part of t he J INR Communicat ions, the art icles 


of new collection l ike all other publ i cations of 

the Joint Ins t i tute for Nucl ear Researc h have the s tatus 

of officia l pub l i ca ti ons. 


JINR Rapid Communications wi l l be issued regul ar ly. 

~ 
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npHHHMaeTCA nOAOHCKa Ha npenpHHT~ H Coo6~eHH~ Q6~eAHHeHHOrO HHCTHTyTa 

AAePHWX HCCneAOBaHHH, 

YcTaHosneHa cneAy~aR CTOHMOCTb noAnHCKH Ha 12 MecR~eB Ha H3AaHHR OH~H . 

BKn~4aA nepec~nKy, no OTAenbHWM TeHaTH4eCKHM KaTeropHRM: 

HH.IlEKC TEHATHKA UeHa noAnHCKH 
Ha rOA 

1. 3KcnepHHeHTanbHaA ~H3HKa BWCOKHX 3HeprHH 10 p. 80 Kon. 

2. TeopeTH4eCKaA ~H3HKa BWCOKHX 3HePrHH 17 p. 80 KOn. 

3. 3KcnepHMeHTanbHaR HeHTpOHHaA ~H3HKa 4 p. 80 Kon. 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprH~ 8 p. 80 KOn. 

---
5. MareMan11<a 4 p. 80 KOn. 

6. ~AepHaR COeKTpOCKOOHR H paAHOXHMHR 4 P. 80 KOn. 

7 . $H3HKa TR*e~X HOHOB 2 p. 85 KOn. 

8. Kp1o1oreHHKa 2 p . 85 KOn. 

--
9. YcKOPHTenH 7 P . 80 KOn . 

10 . AsroMaTH3a~HR o6pa60TKH 3KcnepHMeHranbHW x 
AdHHbiX 7 p . 80 KOn. 

11. Bw4HCnHrenbHaR MaTeMaTHKa H rexHHKa 6 p . 80 KOn . 

12. XHMHR 1 p . 70 KOn . 
--

13. TexHHKa ~H3H4ec~<oro 3KcnepHHeHra 8 P. 80 KO n . 

14. HccneAOBdHHR reepAwx ren H *HAKocreH 
RAePHWMH KeTOAdMH 1 p. 70 KOn . 

15 . 3KcnepHMeHtanbHaR ~H3HKa AAePHWX peaK~HH 

npH HH3KHX 3HeprHRX 1 P. 50 KOn. 

16. Ao3HMeTpHR H ~H3HKa 3a~HTW 1 p. 90 KOn. 

17. leOpHR KOHAeHCHpoSaHHOrO COCTORHHR 6 p . 80 Kon. 

18. Hcnonb3osaHHe pe3ynbTaToe H MeTOAOB 

~YHAaMeHTanbHWX ~3H4eCKHX HCcneAOSaHHH 2 p. 35 KOn . 
8 CMe*HWX o6naCTRX HayKH H TeXHHKK 

19. bHOCI>H3HKa 1 p. 20 KOn. 

noAOHCKa MO*eT 6WTb ~OpMneHa C n~6oro MeCR~a TeK~ero rOAa . 

no seeM sonpocaM ~OpMneHHR noAnHCKH cneAyeT o6pa~aTbCR s H3AatenbCKH ~ 

OTAen OHRH no aApecy : 101000 HocKBa, rnasno~TaMnT, n / R 79 . 

I ~ 

"' 

n 

no~rope~KHH M.H., qennaKOB A. n. 
K aonpocy o6 yrnoBoM pacnpe~eneHHH 
pa3HOCTH HMnynbCOB TO~eCTBeHHhlX ITHOHOB 

PZ-85-603 

PaccMoTpeH aonpoc o6 yrnoaoM pacnpe~eneHHH pa3HOCTH HM
nynbcoa TO~eCTBeHHMX llHOHOB. lloKa3aHO, ~TO BHyTpH HHTep~epeH
~HOHHOrO llHKa BH~ yrnoaoro pacnpe~eneHHH CBH3aH C ~OpMOH o6-
naCTH, B KOTOpOH pacnonoJKeHbi HCTO~HHKH, reHepHpyro~e ITHOHblo 

P a6oTa BbinOnHeHa B Jla6opaTOpHH BbiCOKHX 3HeprHH 01-UIH. 

CooO~eHHe OO~e~HeHHOrO HHCTHTyTa R~epHWX HCcne~OBaHHA. ny6Ha 1985 

llepeao~ O.C.BHHorpaAoBoH 

Cheplakov A.P. , Podgoretsky M.I . 
On the Angular Distribution 
of Relative Momenta of Identical Particles 

PZ-85-603 

The angular distribution of relative momenta of identical 
particles is considered. Within the interference peak, the an
gular distribution, as obtained, depends on the shape of pion 
generation range. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1985 


