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§1. BBEAEHHE 

B pa6oTax/I,2/ no 11HTep<t>epeH~I111 TO>K,QeCTBeHHbiX 4aCTI1l\ 6b1Ill1 

11CCJ18,QOBaHbl pa3M8pbl o6naCTI1 113IlY48HI1fl BTOpH4HbiX TT- -Me30HOB, 

06pa30BaHHbiX B TT-·p -, TT-ll- 11 TT- C -ssaHMO,Q8~CTBVIf!X np11 

40 r3B/c, B pa3J1114Hb1X CI1CT8M,3X OTC4eTa. nony4eHHbl8 pe3yJ1 bTaTbl 

nOKa3biBaiOT, 4TO np"ocTpaHCTB8HHo-speMeHHble xapaKTepi1CTI1KI1 o6-

IJaCTI1 reHepal.\1111 BTOpi14HbiX 4aCTI1~ cy~eCTB8HHO 3aBHCRT OT Bb16paH

HO~ c11cTeMbl KOOP.QI1HaT. AnR nv;oH-HYKIJOHHbiX coygapeHI1~: 3Ha4eHI1fl 

~pegH8KBa,QpaTI14HOro pag11yca 11CCJ1e,QyeMO~ o6naCTVI HM810T MI1H11MYM 

8 CVICTeMe OTC48Ta, COBnagaiO~e~ C CHCTeMO~ l\8HTpa 11H8Pl\VII1 B3av;

MO,Qe~CTBYIO~HX KBapKOB, 4TO B ag,Q11TMBHO~ KBapKOBO~ MO,QeiJH MOlKHO 

HHTepnpeTHpOBaTb KaK npOf!BJ18HMe KBapKOBO~ CTPYKTypbl nepBI14HbiX 

a,QpOHOB BO MHOlKeC TBeHHbiX npOL\8CCaX. ,[\Ilfl TT·- C -cTOilKHOB8HI1~ MI1-

HMMYM pa3Mepa 06IJaCTI1 reHepal.\11111 CMe~eH B CTOPOHY C.l\.11. 11ni10H
HYKIJOH11, 4TO MOlKHO 06bf!CHHTb 3Ha411T8JlbHbiM BKJla,QOM MHOrOKBapKo

BbiX B3aHMOA8~CTBI1~ HilM nepepacceFJHMeM B nHOH-fi,Q8pHbiX CTOJ1KHO

B8H11FIX. 

OgHaKo v;cnonb30BaHI1e cTaHgapTHoro MeToga1 3.U onpegeneHMFI 

pa3M8pOB o6naCTH 113IlY48HHFI 4aCTML\ C nOMO~~IO nepeM8HHbiX ~ 
... ... 

.... ...... ..... .... ... ... I ... Pl+P2 ........ 
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3HeprHI1 11 HMnyilbCbl BTOpi14HbiX 4aCT114) He n03B0Ilf!eT AeTailbHO 11 aAe

t<BaTHO H3Y411Tb ycTaHosneHHbl~ 3<!>$.eKT. B pa6oTe/5/ 6b!Il pasBHT 

TeOp8TI14eCKI1~ annapaT ,Qilfl 11CCJ1e,QOBaHHFI 11HT8p$ep8Hl\HH TO>K,QeCT

B8HHbiX 4aCTHL\ B ABHlKY~HXCFI CHCTe~aX OTC48Ta. noKa3aHO, 4TO 
MOlKHO Bbi,Q8IlHTb TaKyiO CI1CTeMy OTC48Ta, B KOTOpoR npOL\eCC MHO>KecT
BeHHOrO o6pa30BaHMFI 4aCTML\ MM88T KHH8MaTH48CKyiO CHMM8TPHIO, 

a npOCTpaHCTB8HHo-speM8HHb18 napaMeTpbl o6naCTI1 113IlY48HI1R BTOpM4-

HbiX 4aCTI1l\ 11M810T 3KCTpeMailbHbl8 3Ha48H11fl. 

8 HaCTOFJ~e~ pa6oTe Ha OCHOBe 3TOrO nogXO,Qa aHailVI3HpyeTCFI 

3KCnepi1M8HTaiJbHbl~ MaTepl1aiJ no rr-N' -ssa11MOA8~CTBMf!M np11 p = 
=LIO r3B/c, 3aperHCTpHpOBaHHbiM C nOMOUjbiO 2-MeTpOBO~ nponaHOBO~ 
ny 3blpb KOBO~ KaMepb! Jl83 011/H1/6 • 7/ *. 

* KaK noKasaHo s72T,-9--npei:\eriax cTaTI1CTM4ecKHx owv;6m< sHa4eHMH 

onpegeiJFI8Mb!X B8IlM4VIH Ailfl rr-p- VI TT-0 -s3ai1MOA8~CTBH~ He OT

IlH4aiOTCfl gpyr OT gpyra. no3TOMY ,Qilfl YB8J1114eHHfl CTaTI1CTI1KH B 

,QaiJbHe~WeM MCnOilb3YIOTCfl BCe, ·m-torJ-HYK.(lOHHbl8 B3ai1MOA8~CTBII1.R. 

2 
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§2. 11HTEP<!>EPEHL\11R TOlKAECTBEHHbiX 4ACTI1l\ B PA311114HbiX 

CI1CTEMAX OTC4ETA 

KaK 1113BeCTHo/B/, HeKo"Topbte aCI-1MMeTpl111, Ha6niO,QaeMbte s 11HKnto-

311BHbiX pacnpegeneHI1RX BTOPI14Hb1X 4aCTI1l\, o6pasosaHHbiX so MHo

mecTBeHHbiX npOL\8CCaX np11 BbiCOK111X 3Hepri1RX, CHI1MaiOTCR, 8CJ111 

nepe~TI1 8 ,QpyryiO CI1CT8MY OTC48Ta. 8bi,Q8J18HH8 TaKO~ 11CHMM8TPI14-

H0~11 CI-1CT8Mbl MOlK8T npe,QCTaBIJRTb onpe,QeJ18HHbl~ MHTepec, nOCKOJlbKY 

pa3J1H4Hbl8 ¢1131148CKI1e npOL\8CCbl MOryT 06Jla,QaTb CBO~CTBOM CI1MMeT

pi1H B pa3J1114HbiX CI1CTeMaX OTC48Ta. Hanpii1Mep, KOr,Qa nepeXOA OT 

O,QHO~ CI1CT8Mbl I< ,Qpyro~ OCy~eCTBJ1fi8TCR B,QOilb OCI1 CTOI1KHOB8HI1R 

4aCTI1l\, K11HeMaTI148CKHe XapaKTepi1CTII1K11 nPOL\8CCa 6yAyT 11M8Tb 

3KCTpeMaJlbHbl8 3Ha48HVIR,8CJ111 CKOpOCTb ,QBHlK8HHR 11CT04HI1Ka BTO
pV14HbiX ni10HOB v =0. KaK nm<asaHo a/ 5/, 3KCTpeMaJlb Hbte cao~cTaa 
,QOillKHbl HM8Tb 11 npO~TpaHCTB8HHO-BpeMeHHbl8 xapaKT8pi1~TVIKH o6naCTI1 

M3IlY48HI1R BTOpi14HbiX 4aCTI1l\. 

AnR aHan11sa 3KcnepHMeHTanbHbiX gaHHbiX a Ha4ailbHOM npv;6n11meH1111 

MOlKHO HCnOilb30BaTb ,QOCTaT04HO npOCTyiO MO,Q8Jlb npOCTpaHCTB8HHO

Bp8M8HHOrO pacnpegeneHI1fl 11CT04HI1KOB B 06JlaCTH 113Jly4eHII1R, KOTO

paR B 06~111~ 48pTaX COOTBeTCTByeT peaiJbHO~ CHTYal.\11111/5/.nycTb B 

CII1CT8Me ( * ), B KOTOpO~ T0484Hbl8 111311y4aT8J111 nOKORTCR, o6IJaCTb 
M3IlY4eHI1R MMeeT npocTpaHCTBeHHo-apeMeHHbte napaMeTpbt, R, R 111 

T, a 1113Ily4aTeJ1H C KOOp,QHHaTaMH x* , y* 11 z* 11 COOTBeTCTBYIO~H

MM apeMeHaMI1 reHepal.\11111 r* He3aBII1CI1Mbl 11 pacnpegeneHbl no saKoHy 

1 'e ¢ (x*, y*, z*) .. (217)3/2 R2 R 

1 e X ( r*) .. 

r*2 
2V!" 

x* 2 *2 2"ii!' - .r.:..:. - z * 2 
2R2 2R 2 

/1/ 

' /2/ 

B 3TOM cny4ae aepoRTHOCTb o6HapymeHHR napbl TO>KAeCTBeHHbiX n111oHOB 
-+ ... ... 

C pa3HOCTbiO 11MnYilbCOB q • p -p B CMCTeMe OTC4eTa, AB11lKY~ 
1 2 1 

~e~Cfl C IlOP8Hl\'-<!JaKTOpOM y "" OTHOCI1T8IlbHO CHCT8Mbl 
v1-v2/c2 

*) no HanpaBJ18HHIO OCI1 CTOJ1KHOB8HHR z, 6ygeT 11MeTb B11,Q 

W ::, 1+ ex.p{-q~R 2 -q;R2 -y 2[qz(1-flflz)-qxflflxJ2R2 

rge 

2[ ] 2 2 -y q,,(fl-flz)- qxflx P I, 

vi I _,. 

fl· • --, V - CKOpOCTb 
I C 

(17, 77) -cv;cTeMbl, i .. x,y ,z, p. c T; 
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HH~ nepneHAHKynRpHa OCH Z, OCb y nepneHAHKyn~pHa nnOCKOCTH 
{X, Z J ; AJlR HCCJleAyeMbiX HaMH npot~eCCOB ;-N -saaHMOAei1cTBHi1 
HanpasneHHe HMnynbca n~~BM~Horo nHOH~npMHHMaeTcA aa nonomM
TeJlbHOe Hanp'asneHHe ocH z ({3>0). 

CospeMeHHWi1 3KcnepHMeHT Ma-aa HeAOCTaTo~Hoi1 cTaTHCTMKH see 
e~e He noasonAeT aHaJ1H3MposaTb TaKMe MHoroMepHwe pacnpeAeneHMA, 
H no3TOMY paCCMaTpHBaiOTCR napbl nHOHOB, AJlR K.OTOPbiX KOMnoHeHTbl 
qk ::. qr : 0. TorAa H3 /3/ MomHo nony~HTb 151

· 

W(qx)o;.l+ exp{ •• [R2+y2f32f:3;R2 +y2f:3~p2]q;l jlfj 

npH q - q ... o· 
y - z- ' 

w•;qy) :1+exp l-R2q~l /51 

npM qx::.q~:O; 

W (qz)= 1+expl-(y2(1- f:3f3z)2 R2+y2(f:3-f:3,)2p2]q2l /6/ 

npM qx:::qz::;O. 
KaK BMAHO H3 /4/-/6/, npH sw6paHHoi1 op~t~eHTa~HH KOOPAHHaTHoi1 

CIIICTeMW OT JlopeH~-(j)aKTopa y 3aBHCAT TOJlbKO npoCTpaHCTBeHHWe 
KOMnOHeHTW B HanpasneHHAX X H Z. OHM HMeiOT 3KCTpeMaJlbHWe 3Ha-
4eHMA npH f3 =0. "nonepe~Hwi1" paaMep s HanpasneHHM y He aasH
CHT OT Y• B 3TOM CJly~ae pa3Mep o6naCTM H3Jly~eHHA B Hanpasne
HHH x scerAa 6onbwe paaMepa B HanpasneHHH y HnM paseH eMy -
B 3aBMCMMOCTH OT npOABneHMA BpeMeHHoro $aKTopa p B /4/. 

3KcnepMMeHTanbHOe HCCneAOBaHHe CBOAHTCR K nocTpoeHHIO M CooT
BeTCTBYIO~ei1 annpoKCHMa~HH OAHOMepHbiX pacnpeAeJleHHi1 BHAa 

2 
2 n<l> dN(q ·) 2 2 

R. (q.)--·--~--:..1+-\expl'-q.P.I 
I I fi dN $ ( q1 ) I I 
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npH q ~ p -~ COITSt Ailfl pa3JlH~HbiX CMCTeM OTC~eTa, ABHmy~HXCfl 
C Jlopet~tl.\-$aKTOpOM y OTHOCHTeJlbHO Bbl6paHHOi1 CMCTeMbl ( *). <!>OHO-

Bble pacnpeAeileHHH -n1 dN .... (rr., 11· ), KaK o6bt4Ho, nony4aiOTCR 
<I> 'I' I J 

1-13 ABY4aCTI14HbiX KOM611Ha~lo1i1 nHOHOB H3 pa3Hb1X C06btTio1i1. 

§3. PA3MEP~ 06nACTM H3nY4EHMR rr--ME30HOB 
B PA3nM4HWX CHCTEMAX OTC4ETA · 

B Ta6n.1 ""2 npeACTasneHw 3Ha4eHHA napaMeTpos fi /<l>M/, nony-
4eHHwe nyTeM annpoKCMMa4HH 3KCnepHMeHTaJ1bHWX pacnpeAeJleHMi1 ¢YHK
L\Hei1 BHAa /7/ npM orpaHH4eHHRX Ha qtf ~ 0,200 /r3B/c/ 2 M 

qk2 r . ..:;, 0 '020 /r3B/ c/ 2• B 3aBHCMMOCTM OT y CMCTeMbl, ABHmy~ei1cR 
' 

4 

Ta«5Jmn;a 

3Ha'IeHHR IIapaMeTpOB f i /tfJM/ AJIR 7T -·N -BaaHMO,[IeHCTBHH 

IIpH q ~.f -~ 0, 200 /f9B/ c/ 2 

1 ex fe. 

4,7 !,6±0,3 -
I,8 !,5+0,3 0,9+0,2 

1,5 !,7+0,3 0,8+0,4 

.!,2 !,8+0,3 0,8+0,! 

I,I !,9+0,4 0,8+0,1 

!,05 2,0±0,4 0,8±0,1 

!,02 !,9+0,4 0,9+0,! 

I,OO 1,8+0,3 I,I+0,2 

1,02 I,9j:0,4 1,3+0,2 

1,05 1,8±0,3 1,4+0,8 

I,1 1,9±0,4 1,4+0,2 

1,2 1,8±0,4 !,3+0,2 

!,5 !,6±0,3 I,O±O,I 

!,8 1,6+0,3 0,9+0,! 

4,7 I,5+0,2 -

<'AL) 0,20+0,04* ,... 0,23+0,03 
--- ~--- --- ~ --~-----------------

~ KpoMe A (4,7 l =0,33.:!_0,05. 

l6ilo KpoMe A ( 4, 7l =0, 30.:!_0, 05. 

~ 
-

I,I±0,2 

I,I±0,2 

!,2±0,2 

!,4+0,3 

!,5±0,3 

!,4±0,2 

I, 3±_0,2 

I,3f.0,2 

I,3f.0,2 

I,3f.0,2 

1,3+0,2 

!,2±0,2 

1,2±0,2 

1,~±Q,2 

0, IB±O, 02*-i 
- ---- ---------- ---------------" 
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r'a6mm;a 2 
' 

3Hat:I~HHH rrapaMeTpOB £i fcTJM/ AJ!H 11 -N -BsaHMOAeikTBHH 
rrpH qk,f .$, 0,020 /f3B/c/ 2 

'{ ex. ei:: t'J 
4,7 !,6±0,4 1,0±0,2 0,8±0,2 

1,8 !,4±0,8 0,8±0,8 0,9+0,8 -
1,5 1,6±0,8 0,8+0,2 .... 0,8+0,2 

I,2 !,7+0,8 - 0,9±0,2 0,8+0,2 

I,I 1,6+0,8 0,9+0,2 I,0+0,2 

I,05 1,6+0,8 !,0±0,2 1,0+0,2 

1,02 !,8±0,4 I,3j:0,2 1,0±0,2 

1,0 1,8±0,4 1,4±0,2 I,0±0,2 

1,02 !,9±_0,4 2,1±0,8 1,!+0,2 

!,05 2,1+0,04 2' 8-f-0,4 1,2±0,3 

I,I 2 ,8-_tO ,5 2,3±0,5 !,0±0,2 

1,2 2,2+0,05 !,7±0,4 I,2±0,2 

!,5 2,0±0,4 I, S,tO, 3 I,I±0,2 

1,8 1,3;t0,2 I,3±0,2 I,3,t0,8 

4,7 I,O+O,I !,0+0,2 - I,3z.0,3 

( ~l:> 0,48±0,05* ** 0,33+0,043e!Bl -
~'- KpoMe A ( 4, 7\ =0, 60!:.0, 08. 

lWf.CHCTeMaTMt:IecKaH saBHCHNOCTb A i .. f(y). 
H*KpoNe A( 4,7l =0,64!:.0, 12. 
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OTHOCI-!TellbHO C.l_\.11. 11-N*. HeCMOTpfl Ha 3Ha411TeJlbHbl8 OWI16KI1 ** 
AJl.A H8KOTOpbiX 3Ha4eHI1H £i, BI1AHO, 4TO "nonepe4Hafl 11 KOMnOHeHTa 

fy nOCTOflHHa 11 He 3aBI1C11T OT j1 11 orpaHI148H11H Ha qk,£ • ,llpyrafl 

11
nonepe4HaR

11 
KOMnOHeHTa f x TaK)I(8 npaKTI14eCKI1 nOCTOfiHHa, XOTfl 

np11 q
2 ~ 0,020 /[36/c/ 2 11M88TCfl HeKOTOpafl 3aBI1CI1MOCTb OT Y• y,z 

CaMaR 3aM8THaR saBI1C11MOCTb ei .. f ( y) npORBJlR,eTCfl B "nPOAOJ1bHOH 11 

KOMnOHeHTe £ z, OCOfieHHO np11 q i,y ;;. 0, 020 /[36/c/2. np11 3TOM B 

OfiOI1X CJly4aRX MaKC11MYM fz CMe~eH OTHOCI1TeJlbHO C.l_\.11. rr-N B Ha

npaBJleHI111 C.l_\.11. KBapKOB. KpoMe 3Toro, HaAO OTMeTI1Tb, 4TO ecer

Aa eX :<: ey ' 4TO yKa3biBaeT Ha .RBHOe npORBJleHI1e speMeHHoro c)>aKTOpa 

p B npOl.\8CCe o6pasoeaHI1R BTOpi14HbiX OTPI-!l.\aTeJlbHbiX ni10HOB. 6 no-: 

CJleAHI1X CTpOKaX Ta6Jll1l.\ npeACTaBJleHbl cpeAH11e 3Ha4eH11fl napaMeTpa 

Aj AllR 11CCJleAyeMbiX SaBI1C11MOCTei1, KOrAa 113M8HeH11R 3TOrO napaMeT-' 

pa He 60JlbWe OAHOH CTaHAapTHOH OWI16K11; 3Ha411TellbHWe OTKJlOHeHI1fl, 

KOTOpwe npORBJlflmTCR np11 60JlbWI1X 3Ha4eHI1fiX y Allfl HeKOTOpWX KOM

noHeHT, npi1BeAeHbl BHI-13Y Ta6J111l.\. 6 HaCTORUieH pa6oTe Mbl He 6yAeM 

aHall11311POBaTb saBI1CI1MOCTb .\i • f(y). 

§4. PA3MEPbl 0611ACH1 11311Y4EHI1fl rr- -ME30HOB, BbiJlETAIOIIIHX 
B PA311114H~X Y[JlOB~X HHTEPBAJlAX, B PA3HWX CHCTEMAX 
OTC4ETA 

KaK fibiJlO OTMe4eHO B pafioTe/ 5~ Ha116011ee 4eTKO OC06eHHOCTI1 B 

3aBI1CI1MOCTI1 f i • f ( y) npORBllflmTCfl np11 113y4eHI111 HHTepc)>epeHl.\1111 

ni10HOB, BbllleTam~I1X nOA yrnaMI1 8(11, 17) :0 11 8(17,17)::: 17/2 
K oc11 c TOJ1KtiOBeHI1R nepa 114 HbiX aAPOHOB I () ( 11, 17 ) - yron Me)I(AY 

p .. p1 +p 2 11 ocbm z /. TaK,AllR'nap n11oHoe c 8(rr,17) =0, f3z =1, 

{3,1: 0 113 /4/-/6/ nony4aeTCR 

e~ =· r2 (l-·f3) 2 (R2 + P2) ;a; 

11 

* 3Ha4eHI1R £ i n PI1BeAeHbl Allfl OA11HaKOBWX 3Ha4eHI1H y OTHOCI1TeJlb

HO CI1CT8Mbl ( *). np11 Bbl6paHHOH Op11eHTa[.\1111 ocei1 KOOPAI1HaTHOH 

CI1CTeMbl 11 HanpaBJleHI1R AB11>KeHI1fl AllR 17- N -esai1MOAeHCTBI1H np11 

40 [38/c 3Ha4eHI1R y =4,] 11{3.<0 COOTBeTCTBymT Jl.C.K.; y·=1,02 

11 {3>0 B aAA11TI1BHOH KBapKOBOH MOAeJ111 COOTBeTCTBymT C ·l.\. 11. B3ai1MO

AeHCTBym~11X KBapKOB. 

** CJle,tlyeT OTMeTI1Tb, 4TO npi1BeAeHHble OWI16KI1 B onpeAeJ1eHI111 ,fi 
B pa3HWX CI1CTeMaX OTC4eTa CI1JlbHO CKOppeJ111pOBaHW, 11 n03TOMy Ha 

CaMOM ,t~eJle OTHOCI1TeJlbHWe 113MBHeHI1R fi Onpe,t~elleHW C MeHbWI1MI1 

0~11fiKaMI1. 
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TaKHM o6paaoM, B 3TOM cnyl!ae JlHWb 11 nPOA011bHaFt 11 KOMnoHeHTa E z 

3aBHCMT OT y, a 11nonepe4Hble 11 KOMnoHeHTbl P. x 1-1 fy paBHbl Me>KAY 

co6o~·11 noCTOFIHHbl. ,Qnfl nap m1oHoa c O(tr, 17) ::.p/2, f3x ::1, 

{3 z =0 HMeeM 

Ei:::R2 +y2({32R2 +p2). 

n 2 2 ... 2 2 2 
[ z ::: y (R +{3 p ) ' 

e 2 - Rz. 
y -· 

/10/ 

·/11/ 

/12/ 

B 3TOM CJ1Yl!ae OT y 3aBI1CRT ABe KOMnOHeHTbl, eX H e E• a nonepe4-

Hafl KOMnoHeHTa fy -noCTOfiHHa. 

B CBfl311 c 3TI1M aHa1111311posaJlHCb 3Kcnepi1MeHTanbHble ,t~aHHble AJlfl 

nap 17-·-MeaoHoe, BbtJleTaiOII\HX a HanpaeneHI-111 11 snepeA-Ha3aA11 c 

(J (17, 17) .~.30° 11 0 (rr, rr) ~· 150°. noJly4eHHble 3Ha4eHHfl ~apaMeT-

pOB B 3aBHCI1MOCTI1 OTy -$aKTOpa ABH>KeHHfl OTHOCI1TeJlbHO CI1CTeMbl 

(*) npHBeAeHbl B Ta6n.3 H 4 npH orpaHH'-!eHI1fiX HB 

q f.f' ~ 0, 200 /raB/c/2 11 q(,f ~- 0, 020 /raB/c/ 2 COOTBeTCTBeHHO. 

B o6~11x 4ePTax noseAeH11e fi•f(y) TaKoe >Ke, KaK 11 6ea orpaHH4e

HHfl Ha yrOJl BbiJleTa napbl nHOHOB: np11MepHOe nOCTOfiHCTBO nonepel!

Hb!X pa3Mepoe fx 11 fy 1-1 YKB3BHHe Ha Wl1pOK11H MSKCHMyM no f z, Ko

TOPbl~ 6onee 3aMeTHO npoRBJlAeTCfl npl1 q 2 -~ 0 I 020 /r3B/c/2. npl1 
x,y 

3TOM 3Kcnepi1MeHTBJlbHble 3Ha4eHI-tfl f z AOC Tl1raiOTCFI B CJ1Y4ae y > 1 

"" {3 >' o. 
DOI1ee 4eTKHe 3aB~-tCHMOCTI1 fi., f•(y) 06Hapy>KI1BBIOTC.fl np11 BHBJlH-

ae nap ni-'IOHOB, JleTfi~IAX B HHTepeane yr JlOB 60 ° S,(J ( ITIT) ,5 120,0 

/Ta6n.5 11 6/. np11 Ql,f ~.0,200 /raB/c/2 nonepe4Hble KoMnoHeHTbl 

J 

V. x 11 fy nepeXOART 4epea Wt.1pOKI1e Mai{CHMYMbl, a npOAOJ1bHafl KOMno

HeHTa fz- nocToAHHa. B cny4ae q' f -~ 0,020 /raB/c/2 IIIMeeTc.R 

RBHO BblpaiKeHHbiH Mt.1HI1MYM AJlft f x 11 nnaBHbiH MBI<C11MYM AJlfl f z ; KOM- ) 

noHeHTa fyi13MeHReTCR OT 0,8 AO 2,8 4JM*.npH 3TOM 3KCTpeMyMbl 3aBH-

CI1MOCTei1 f i • f( y) BCerAa CMel!.\eH!:.I OTHOCI1TeJ1bHO Ct.1CTeMbl ( *) I 

/C.LI.Vl.ITN/ B CTOpoHy y>1 11 {3 >0. 

KaK yme ynoMHHanocb/l,V, MHH~MaJlbH~ii paaMep o6nacTH reHepa- • 

~t.1H B~OpV14HbiX OTPI1LiaTeJibHbiX 4aCTHL.1, o6pa3oBaHHbiX B nt.1oH-HyKJlOH-

HbiX B3BHMOAe~CTBHAX, nony4aeTCR B CHCTeMe OTC4eTa, B KOTOpOH oT

HOWeHI1e HMnynbcoa cTaJlKHBato~HXCR BAPOHOB R .. Pp /p17 =3/2. B aA-

* K CO>KaJleHHIO, 3KCnepHMeHTanbHble OWI16KH B onpeAeneHI-11-'lfj 11 

orpaHH4eHHaR pa3pewaiOU~aH cnoco6HOCTb 11CnOJ1b30BaHHOM MeTOAHKI1/7/ 

He noaaonRIOT 6onee 4eTKO onpeAeJli1Tb xapaKTep :?Jntx 3asHCHMOcTe11'. 

8 

Ta5Jmn;a 3 

3Ha'!eHHH: na:paMe.Tpos Ei /¢M/ .r+rm 11-N -ssanMop;eifcTBHil 

npH q t.e :5 0, 200 /I'2B/ c/ 2 ,IJ,JIH nap 17 -· -Mesonos, neTn

lliMX B YI'flOBblX HHTepBaJiaX 8 ( rr, 17) :530 ° H 8 ( rr, 17) ~ 150 ° 

t~ 
\ 

\j fL:c ~ 

4,7 1,4±0,2 - -
I,8 1,8±0,3 0,8±0,3 1,0±0,2 

I,5 2.1±0,4 0,8±0,2 I,I±0,3 
I 

I,2 2,2±0,4 0,8±0,2 1,I±0,3 

I,I 2,3+0,5 I,I+0,3 I,0±0,2 

. I,05 2,5±0,6 1,3+0,3 1,0+0.,3 

I,02 2,4±0,4 1,6±0,3 0,9+0,2 

I,OO 2,4±0,5 1,7+0,4 I,I+0,3 
; 

I,02 2,7±0,5 2,6±0,6 !,0±0,2 

1,05 2,4±0,5 2,3;t0,5 0,9±0,2 

1,1 2,3±,0,4 !,7±0,3 0,9±0,2 

It2 2,!±0,4 .. 1,7+0,3 .... I,0±0,2 

I,5 I, 9±,0,3 !,4±0,2 0,9+0,2 

I,S !,4+0,3 !,0±0,2 0,8±0,2 

4,7 I,3;t0,3 0,9±0,2 0,8±0,3 

(::li) 0,22±0,04 0,26±0,05 0,25+0,05 

---=···-··-J \ 
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Ta6nm~a 4 

3Ha'IeHHH rrapaMeTpOB fi /(pM/ ,U,JHI 77-N -BSaHMOp;eHCTBHH IlpH 

qi_e ~ 0,02,0 /f3B/c/ 2 ,IJ,IIH nap 77--MeSOHOB, neTH~X B yrno- , 

Bb!X HHTepBa.JlOB (J ( 77, 77) .~ 30 ° H (J ( rr, 77 )_:;.. 1fi) 0 

¥ e~ ~r: f_fJ 
' 

4,7 1,9±0,4 1,0±0,3 0,8+0,2 

1,8 1,6+0,3 1,2+0,3 0,8±0,2 
1,5 1,8±0,3 1,0+0,2 0,9±0,2 
1,2 1,9+0,2 0,9±0,2 1,0±0,2 
1,1 2,3j:0,5 1,1+0,2 1,2±0,3 
1,05 2,4±0,4 1,3j:0,3 I,0+0,2 -
1,02 2,6±0,5 1,4±0,3 0,9±0,2 
1,00 2,3j:0,5 1,3j:0,2 0,8±0,2 
1,02 2,6+0,6 2,2+0,6 0,8+0,2 -
1,05 2,4±0,5 2,3j:0,6 0,8±0,2 
1,1 2,5±0,5 2,3j:0,6 0,9±0,2 
1,2 2,6±0,5 2;2±0,6 1,0+0,2 

r" 

1,5 2,4+0,5 2,1+0,5 0,8±0,2 
1,8 2,5±0,5 1,9±0,3 0,8±0,2 
4,7 2,6±0,6 0,9±0,3 1,3±0,4 

k' :Ac:'> H 0,60±0,Io* ** 
' 

'*' KpoMe A(4,7) =0,33£0,07 . 
. ..Y CHCTeMaTHtiecKaH saBHCHMOCTb •\• f(y). 
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Ta6mu~a 5 

3HatJ:eiDiH rrapaMeTpOB e i /(J.>M/ AJIH rr-N -ssaHMOp;eHCTBHH IIPH 

qtf .<;;.,0,200 /f3B/cf2 ,IJ,IIJl nap 77- -Me301-IOB, neT.fiDmX B 

r.rr'oBOM HHTepsane 60°:; 8 ( rr, rr):; 120° 

y i~ f,'t:- fa; 

4,7 - - -
1,8 - - -
1,5 1,~,..0,2 1,0±0,2 0,9+{),2 

!,2 1,3,t0,3 0,9+0,2 0,8±0,2 

I,1 !,2±0,2 0,9+0,2 0,8+0,2 -
!,05 1,2+0,3 0,9±_0,2 0,8+0,2 

1,02 I, 3±,0, 3 0,9+0,1 - I,2t0,3 

I,OO !,4±0,4 I,O±O,I 1,6±0,4 

1,02 !,4±0,4 0,9±0,! 1,9±0,5 

1,05 2,0±0,3 !,0±0,2 2,2±0,5 . 

I,I 2,4±0,4 0,9±_0,2 2,1±0,5 

r_2 2,6±0,4 0,9±0,2 1,6±0,4 
' 

1,5 2,5±0,4 0,9+0,2 0,9+0,3 

I,8 1,6±0,4 1,0+0,2 0,8+0,2 

4,7 - - -
I 

<~t> 0,21±0,03 0,28±0,03 0,22±0,, 

n 



Ta6Jmu;a 6 

3Ha'leHHR napaMeTpOB ei /rj)M/ ,wiR 17- N- DSaHMO~eHCTBHH npH 

q l E .::;, 0, 020 /f3B/ c/ rom nap "-·-MeSOHOB, neTR~x B yr
nm3oM HHTepBane 60°.:$0(77,77) .:$120° 

; 

'/ &\ ~t 
l 

4,6 - -
I,8 - -
I,5 1,6±0,4 0,8+0,2 

!,2 !,3+0,3 0,9+0,2 

I,I I, T ±0,3 0,9+0,2 

1,05 1,2±0,3 0,8±0,2 

1,02 I,I±0,2 0,9+0,2 

I,-00 0,9+0,2 !,2±0,2 

1,02 0,7±0,! 1,6+0,3 .-
1,05 0,8±0,2 1,4+0,2 

I,I I,I±0,2 1;2±0,3 

1,2 2,0±0,4 0,9+0,02 -
1,5 2,6,t0,5 0,8±0,2 

!,8 - -
4,7 - -

~<11~> '* 
0,50+0,06 -

I 
-·-·--t. 
'*I 

CncTeMaTH'IecKaR saBHCHMOCTb .\ i • f ( y). 
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.4 
' -

-
0,8!"_0,2 

0,8+0,2 -
0,8±0,2 

0,9+0,2 i - ' 

0,8±0,2 I 

0,8+0,2 

I,I±0,2 

1,2+0,3 

1,7±0,4 

2,!±0,5 

2,1±0,6 

- I 

-

0,45±0,1( 

' ; 
' 
j 

(j 
l 

~ 
j l 

\ 

'·'[ 
Pnc. I . 3Ha'Iemm napaMeTpon 

e x ( 0) , e z ( e ) H e y ( t'l ) ~R nap 
rr--Me3DHDB, J1eTR~X B HHTepna-

J1e yrnon 60 ° .~O(TT,rr) ."$, 120° 
npH q £,e ~ 0, 020 /f3B/ c/ 2, ,wtH 

"'t.t+ -~--. ~r.r 1 
I I 

I~ ~lOll tOSf~ ', ~ 'te' tOI IQII Hl2 1'0 I I I I 

paSJ1H'IHblX SHa'IeHHH y -dJaKTopa 

OTHOCHTeJ1bHO KBapKOBOH CHCTeMbi 

OTCtieTa. ,[\.ITH HarJJR~HOCTH 3KC

nepHMeHTaJ1bHbJe sHatreHHR coe~n

HeHbi KpHBhlMH, npOBe)J;eHHblMH OT 

PYKH. 

r ;.,·~ 

~~ 
.:".1 • .:-

"" 

1.2 

11 

10 

J9 

......-,--.--r----r-"'T ~ ,..-"'ll t 
Pnc. 2. 3KcnepHMeHTaJ1bHbie sHatie

HHJI R ( q 2 ) H annpoKCHMHpyro~e 
KPHBhie ;; / ~H nonepe'l:HOH KOM-

rroHeHTbi f x 06J1aCTH HSJ1y'l:eHHJI 

npH q;,y ,S 0,020 /f3B/c/2 ,wtH 

~ 
y (q,q) =I ,0 H y(q,q)-1,1. 

[

I I A~T~~HoR KBapKosoR MOAen~ saa~-
1 MOAe~CTB~R 4aCT~~ 3Ta C~CTeMa 

' ) \! RBnReTCR C~CTeMO~ ~eHTpa ~Hep-
1 } [ Ul-1~ esa~MOAdkTBYIOI~~x KsapKoB. 

1 "':~ i 8 CBR3~ C TeM, liTO B npHBeAeH-

.' t Jl • HbiX B HaCTORfl1eR pa6oTe pesynb-

~ •I · · TaT aX 3KCTpeMyMbl 3aB~C~MOCTe~ 
:af ~.: pi •f(y) CMeU~eHbl B CTOpOHY 

I 1 AB~lKeH~R "enepeA11 I {3> Ol oT-
, , o , o o I • o o-4 .< j ' j • 

o:>: o:•: 00" "" o•oc 0 '10 OM 1:.'••<' HOC~TenbHO c.u.~. TTN' HeKOTo-

Pble ~3 nony4eHHbiX 3aB~CJ.1MOCTe~ 6b1Jl~ nepeC4~TaHbl OTHOC~TenbHO 
11 KBapKOB0~ 1 ' c~cTet-lbl oTc4eTa lcvJCTeMa ( qq) I. Ha p~c. 1 npeA

cTaeneHbl 3Ha4eH~11 napaMeTpOB r i Anfl nap "--Me30HOB' neTRfl1~X 
B yrnOBOM ~HTepsane 80° <,;;.0 (rrrr) ::;,120°, np~ q~ p <,;;. 0,020 lr3Bicl 2, 

onpeAeJleHHble OTHOCHTenbHO 3TOR CJ.1CTeMbl (qq). , B~AeH XOpOU!O 

BblpameHHbl~ M~H~MYM Ann KOMnoHeHTbl Px ~ w~poK~R MaKCJ.1MYM AilR 

-p z np1-1 y(qqY.,l. B l<a4ecTse HnniOCTPa4HJ.1 Ha p~c. 2 npeACTasneHbl 

3KCnep~MeHTaJlbHble 3Ha4eHJ.1A OTHOWeH~R 171 Ann KOMnOHeHTbl £z np~ 
q$_ z .::;, 0, 020 lr3B/cl 2 np~-1 ABYX 3Ha4eHJ.1FlX y: y (q, q) =1, 0 1-1 1 , 1 
loTHOC~TenbHO C~CTeMbl (qq) 1. 

§5. 3AI<ni04EHHE 

npoBeAeHHb!R aHaJll-13 3KCnepJ.1MeHTanbHbiX AaHHbiX no MHOlKeC1BeH

HOMY pOmA8HHIO rr--Me30HOB B nMoH-HYKJlOHHbiX B3aJ.1MOAeRCTB~RX npl-1 

HMnynbCe 40 r3Bic yKa3b!BaeT Ha cy~eCTBeHHYIO 3aB~C~MOCTb npocT

paHCTB8HHO-BpeMeHHbiX XapaKTep~CT~K o6naCT~ reHepa4~~ BTOP~4Hb!X 

13 



4BCTH~ OT paCCMBTPHBBeMOH CHCTeMbl OTCLteTa. B o6~HX 4epTBX yc
TBHOBJleHHble 3BBHCHMOCTH r; "" f (y) nOATBePlKABIOT TeopeTH4eCKHe 
npeACKB3BHHR, no!ly4eHHble B pa6oTe/S/.npvt pB3HbiX orpaHH4eHHRX 
Ha KOMnOHeHTbl H~nyilbCOB H yrflbl Bbl!leTa napbl nHOHOB B f;,. f(y) 
npORBilRIOTCfl 3KCTpeMyMbl, KOTOpble, I<BK npaBHilO, CMell\eHbl OTHOCHTeilb
HO C.~.H. rrN B CTOpOHy KBapKOBO~ CHCTeM~ OTC4eTa. nony4eHH~e 

pe3YilbTaTW MOlKHO HHTepnpeTHPOBBTb KBK npORBJleHHe KBBPKOBOH 
CTpyKTYPbl B3BHMOAeHCTBYIOU\HX BAPOHOB 80 MHOlKeCTBeHHbiX npo~eccax 
npt-~ BbiCOKI-IX 3HeprHRX /1,2/. 0TMe4eHHbiH _pe3yJlbTBT (£x > fy), CBR3aH
HbiH C npORBJleHHeM speMeHHOH KOMnoHeHTbl B f x, eepORTHO, onpe
Ae!lReTCR CYU\eCTBeHHWM BilHRHHeM pesoHaHcoe s paccMaTpt-~aaeMoM npo
~ecce, 4To 6bl!lO noKasaHo e npeAbiAYII\IIIX pa6oTax /9,10/. 

Ha ABHHOM 3Tane HCCJleAOBBHHH Mbl He MOlKeM ABTb 6onee noJlHOH 
HHTepnpeTa~HH nO!ly4eHHWX pe3y!lbTBTOB. ~CHO, 4TO AeHCTBHTeJlbHOCTb 
HBMHOrO CJlOlKHee, 4eM npeAnOJlOlKeHHR npOCTOH MOAeJlH, JlelKalJ\eH B 
OCHOBe TeopeTH4eCKHX paCCMOTpeHHH. no3TOMY He06XOAHMbl KBK aHa
JlOrH4HWH BHBJ1H3 APYrHX THnOB 4BCTH~ H nepBH4HWX BAPOHOB, TBK 
VI ABJlbHeHWHe TeOpeTH4eCKHe paCCMOTpeHHR 6onee KOHKpeTHWX MOAe
JleH MHOlKeCTBeHHoro o6pa30BBHHR 4BCTH~. 

AeTOPbl r ny6oKo 6naroABPHbl M .11. noArope~KOMY sa nocTORHHbiH 
HHTepec K pa6oTe H CTVIMYllHPYIOUIHe o6cymAeHHR 80 epeMR npoBeAe
HHR HCCJleAOBBHHH. 
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AHrenon H.C., Axa6a6HH H.O., fpnrunu B.r. Pl-82-559 
HsMeHeHHe npocTpancTBeHHo-npeMeHHbiX xapaKTepHCTHK o6nacTH 
HSrry'leHHSI BTOpH'IHbiX rr- -Me30HOB; o6pasoBaHHbiX B nHOH-HYKilOHHbiX 
B3aHMOgej:kTBHliX npH HMllYilbCe LfQ fsB/ C, B SaBHCHMOCTH OT CHC','eMbl 
OTC'IeTa 

Ha ocuone auam"!sa sKcrrepHMeHTanhHbiX p;auHbiX no MHOJ!<eCTeeu
HOMY OelpasoeaHHIO t.IaCTHI.J; B llHOH-HYKilOHHbiX BSaHMOp;eHCTBHHX 
llpH 40 fsB/ C yCTaHOBrreHa saBHCHMOCTb napaMeTpOB f i 06J):aCTH 
o6pa3oDa!lliSI BTOpH'tlHb!X rr -MeSOHOB OT Y -«iJaKTOpa paCCMaTpHBae
MOH CHCTeMbJ OTC'tleTa. B ycTaHOBJ1eHHbiX saBHCHMOCTHX f; ,. f(y) 

llpOHBilSIIOTCSI 3JCCTpeMyMbJ, ICOTOpb!e CMeli:leHbl OTHOCHTeJlbHO C .I~. H. 
rrN B CTOpOHY C.I.J;.H, B3aHHOp;eHCTBYJ0m;HX JCBapiCOB, 'liTO MOJKHO 
HHTepnpeTHpOBaTb ICaK TIR.,OHBrreHHe ICBapJCO-BOH CTPYICTYPbl nepBH'llHbiX 
ap;pOHOB DO MHOJKeCTBeHHb!X npou;eccax. 

p a6oTa BblllOilHeHa B Jiaoopa TOpHH Bb!COJCHX 3HepruH O.ID!H. 

OpenpHHT 06ueAHHeHHOrO HHCTHTYTB RAePH~X HCCneAOBBHH~. ~y6Ha 1982 

Angelov N., Akhababian N., Grishin V.G. Pl-82-559 
Dependence of Space-Time Characteristics of Radiation Region 
of Secondary "--Mesons, Produced in Pion-Nucleon Interactions 

at 40 GeV/c, on Reference Frame 

From an analysis of the experimental data on multiparticle 
production in pion-nucleon interactions at 40 GeV/c a depen
dence of the space-time dimensions of the secondary"- -emis
sion region of the y factor of a given reference frame is 
established. The obtained dependences fi .. f(y) of the parame
ters£i, describing the radiation region, show up extrema, shif
ted from the "rr-N" c.m. s. towards the c.m. s. of the collising 
quark. This fact mny be interpreted as a manifestation oE 
the quot"k atructm;a of tho primory hadrons in multiplo procoa-

ses. 
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