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HccneAOBaH~e KOppenR~HH Me mAY pa3n~4H~MH xapaKTepHCTHKaMH 
~aCTH~, HcnYC KaeM~X BO S3aHMOAe~ CTBHRX aAPOH-AAPO, seCbMa 
cy~e cTBeHHO AnR nOHHMaHHR AHHaMHKH pO*Ae HH~ 4aCTH~ 101, B 4aCTHOC
TH , AllR npos e pK H pa 3.nH~H~X TCOp CTI-14eCK""X H no.nY3MnHpI-14eCKHX 
MOAene~. 3TO OTHOCHTCR o co6eHHO K T8 KI-1M MOAe .nAM, KOTopble n peA
CKa3~Ba~T onpeAeneHH~H ~YHK~HoHanbH~~ "".n1-1 ~e HOMe HOnOrl-1~eCKHH 
aHA pacnpeAeneHH~ no Ml-Io>weCTBe HHOC TH, Ha npl-1Me p : MOAenb Hea8BIo1 CI-1
Moro po)t(Ae HHR 4aCTH~ / I / I H30c nHHoe a A MOAe nb /2 / I MOAenb BHYTpHRAep-
Horo KaCKaAa 13 / , MOAenb AHAe pCOH'3/4 1 101 Ap. 3KcnepHMeHTanb HaR "" H
~opMa~HA, Kaca~~aACA TaKHX 3apR*e HH~x npOAYKTOB peaK~HH, KOTO
pble npe06naAalOT cpe AH BTOPH~HblX ~aCH1~ /11 '!' -Me30H~, npOTOHbf / 
OTHOCHTenbHO nerKO AocTynHa npe *Ae acero C nOM~\b~ nY3~PbKOB~X 
KaMep. B OTHoweHHH He HTpanbHblX 11 -Me30HOB aHaOOrJo14Hbte AaHHble 
HMe~T 60nee ~parMeHTapHblH xapaKTep, 4TO 06ycnoeneHo He6onbWO~, 
KaK npaBf.1J10, 3¢x:)eKTIo1BHOCTblO penlCTpal.\ioH1 raMMa-KBaHTOB, B03H~1 Ka

~HX B pe3y.nbTaTe pacnaA8 
UenblO HaCTOR~eH pa60TbI 

*eCTBeHHOCTb~ 11 o -Me30HOB 
*e aapR)t(eHHblX "-Me30HOS, 
npH 2,3 r3B/c H W-XenpH 9 

3THX 4aCTI-1I.\. 

RBllReTCR aHanH3 KoppenR~HH Me~y MHO

H conpoBO*Aa~Hx HX npoTOHOB, a Ta K


06pa30eaHHblX BO B3aHMOAe HCTBHRX pXe 
r3B/c. B Ka4eCTBe HCXOAHoro 3KcnepH

MeHTa11bHOro MaTepHana 6b111H I-1CnOnb30saHbi CHHMKH C 26-mofTpo8o~ 
KceHOHoaow nY3b1PbKOBO~ KaMepbl O~RH /KnK/. 3Ta KaMepa 06naAa eT 
B~CoKo~,6nH3KoH K 100% 3$$eKTHBHoCTb~ per~CTpa~HH raMMa-KBa HTOB 
B AIo1ana30He 3Hepr"'H OT HeCKonbKHX t13B AO HeCKOf1 b KHX r3B 15/ , '" 

cneAOBaTenbHO, onpeAenReM~e c ee nOM~b~ x apaKTepHCTHKH ~a CT H ~ , 
pacnaAa~HXCR Ha raMMa-KBaHTbI, HMeOT He60.nbWHe CH CTeMaTH4eCf(He 
owlo16KH. 

I . IIETOIlHKA 11 3KCnEPltMEHTAnbHbl ~ MATEPMn 

B pa60Te Hc nOllb30BaHbI CHI-1MKH C KnK, 06.ny~eHHo~ n Y4KaMH npo 
TOHOB C HMn ynbCOM 2,3 r3B/c H "- -Me30HOS C HMnynbcoM 9 r38 /c . 
AHaf1 H3HpOBallHcb cny~aH pXe-H "-Xt-03aHMcA~HCTSHH, COnpOBO*Aa~
~HeCR 06pa 30saHHeM 4Hcna " 0" -MC3cHOD H k -npOTOHOS, T. e. 

p + Xe -, kp + 11o W"t /1 / 

n p H 2,3 r 3 B/ c , k 9, no . 1+ 5; KHHCTH4eCKaR 3He prHR npOTO-
HOB T _ / 30 -;- 150/ M3B /4 HC11O H3Y4l'UHbfX (.ny~.Jl"B B3a ",,",oAeHcTBHH 
N _ 688, 06l'1ee " HCn O H3McpeHHblX cnCAoa npOlOHOA N" . 1308, 
4Hc no npOaHa f1 H3HpOOll liH blX " ' -Me301l0B No ., 171/, H n p l>1 9 r3B /c 
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Ii 
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k = ,.,. 16, no - 1.,. 5, Tp _ /30 + 150/ t13B /N = 2066, Np = 5675, 
No = 2590/. /2/ 

KpHTepHH OTQopa C11Y4aeB 83aHMoAe Hc TBHH, a TaK*e Me TOA H3Me
/6/peHHR 3HeprHH ~ yrnoB 3MHCCHH n pOTOHOS onHcaH~ a . CP~HRR 3$

~eKTHSHOCT b pe~HCTpa~HI-1 r aMMa-KsaHTOB B KnK paBHa - 85% 7/. B 06 
""eM c.nY4ae a Ha 3aS HCHT aT ~ HC11a I-1cnYCKaeMbiX " ° - Me 30HOS, 4 Hcna 
n3 aapR*eHHbfX ~aCTH4, a T8K*e OT 3Hep rHH H yr110B 3MHCC"'H r aMMa
KBaHTOB. ~aKTODoM, 3aMeTHo YMeHbwa~HM 3~eKTHBHoCT b per""CTpa
~HH raMMa-KBaHros, ftB.nReTCR S3aHMHoe Hano*eHHe 3neKTpOHHO
~OTOHH~X 11HBHe~, B~3aaHHblX AS YMR H 6o.nee pasnH4H~M~ r aMMa-KBaH 
TaMH. n03TOMY ~OCCTaHOBf1eHHe pa c n peAe neHHR no MHo*eCTBeHHOCTH 
~cnycKaeM~x 11 ~-Me30HOB 06~enpHHRT~M cnoc06oM ICM. Hanp~Mep, /8/ / 

Ha OC Hoae Ha611~AaeMoro pacn peAene HHR raMMa-KBa HT OB He AaeT n pa
BH.nbHoro pe3y.n~TaTa/9 /, OAHaKO 611a r OAa pR BbiCOKOH 3~eKTHBHOCTH 
per HCTpal.\ HI>1 ra~Ma -KBaHTOB B KnK, pacnpeAene HHe 4aCTOT~ 3M~CCHH 
" 0 -He30HOs MO>i(HO n 011Y4HTb, C T04 HOCT blO He xYJIKe 10%, H3 pac
npeAeneHHR nep~MeHHO" 00= E[(oy + 1)/21. npH 3TOM cpe AHRR BenH

4HHa <no> .::: <ny- 12p, rAe p - c peAHRR 31l$eKTHB HoCTb perHCTpa ll. HH 
raMMa-KB8HTOB ~ KnK. 

II . MHOlKE CHlEHHOCTb "o..I1E30HOB 

PacnpeAeneH~e no MHo~eCTBeHHOCTH HeHTpanbH~x nHOHO B 6~no BOC 
CTaHOBne HO Ha ~cHoBe Ha611~AaeMoro p acnpeAe n e HHR no MHo~eCTBeH
HO CT H r a MH a - KBqHTOB , B npeAnono* eHHH, 4TO Bce raMMa -KBaHT~ S03 
HHKalOT OT pacn<:lAa 11 ° - Me30HOs 110 / . Ha pHc . l nOKaaaH~ pacnpe Aene
HH R no MHo~eCT~eHHOCTH WO - Me 30HOB , 0 6pa30aaHHbfX ao s3aHMOAeHCT
8 ~RX /1/ " /2/. 

a pX.. _ n.,!10 +x'
P(no l 2.3r.B/clL 

.1T}(e _ no1f+X' 0.6n 
9 r38/c 

+0,4 

t 
t 

0,2'· 

? • 

o '6 i 2 j 4 5no 

CpeAH Bcex t1-Xe-B38HMoAeH
CTBHH MO~HO B~AenHTb Knacc TaK 
Ha3~BaeMHX KBa3HcB060AH~X B3aH
MOAeHcTBHH, npOHCXOAR~HX Ha 
OTAenbH~X HYK.nOHax RApa 6e3 c y 
~eCTBeHHoro BllHRHHR BTOPH~H~X 
B3aHHoAe~cTBHH . OHH cocpeAOT04e
Hbi B nepH~epl>14eC KOH 0611acTI-1 RA
pa-MHweHH. Eibl.nO nOKa3aHO 1 11 / , 

~TO B 3THX B3aHMoAeHcTBHRX 4""C
no BTOPH4H~X 3apR*eHH~X 4ac
TH~ He AOR*HO npeB~waTb 3-4 

Puc. I. Pacnpe,o;eneHHe no MHO
:ll:eCTBeHHOCTH "0 -MegOHOB, 
HcnycKaeMNX BO BgaHMo,o;eHCTBHHX 
pXe npH 2,3 r3B/c H "-X. 
npH 9 roB/c. 
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PHc .2. Pacn peAeneHHe n o MH O
~...J JkeCTSeHHOCTH 11 ° - MeSOHOB, 06pa

90saHHhlX B KBB3H CB060AHWX0,4 J 11-p (Xe) -B3 aHMOAeHCTBHRX n pH 
9 r 3B/c . Te MHWe H CBeTn~e KPYX

0.3 
KH COOTBeTCTB~T 3KcnepHMeH
TanbHbIM AaHHbIM H p a cnpeAe neHHlO 


0,1 
 TIy a c c oHa . YKa3aH~ TaKEe: cpe AJ lIee 1..J HCJIO 77
o -Mesollo D, Hc n yc 

KaeMblX B 3THX B3 a HMop;e 'A c TBH.RX0,1 ~ 
/TeMHaR c TpenKa / H a Hano rH1..JJ-IQe 
SHa'll e m-le, p aCC1..J HTaHHOe no HMo I , ,U, ~ 

, to 
AJI.R pea.K~HH 11 p n pH 2 3 4° 5 "0 9,9 f3 B/c / 131 /cseTna.R CTpen 
Ka/. 

B ~HTep sane aHepr~~ e HeCKonbKO r a B. C uenbn B~AeneHHR B3a HMO
Ae i:1c TB Io1 R C KBa3HcB06o.aH blt" npOT OHOM RApa KceHoHa !.. 17- p (X e)~ 6 b1n lo1 
o T0 5 paHbI Bce C06b1 THR C 4 Hc nOM 3apR}!(eHHblX 4aCT~U n 3 = 2 , COAep
*a~~e He 60n e e OAHoro npOTOHa . Ha p lo1c . 2 nOKa3aHO pac n peAen e HHe 
no MHQ)t(ec TBe HHOCH1 11 0 -Me 30 HOB , n o ny4eHHoe Am~ 11- p (Xe)- B3aIo1MO
Ae i:1cTBHH c 03 = 2. 3KcnepHMeHTa nbH ble AaHHble annpoKc lo1MHpo BaHbI 
Ha ypoBHe 3Ha 4HMOCTIo1 - 0,7 pacnpeAene Hlo1eM nyaccoHa, Io1Me~~Io1M 

c peAHee 3Ha4eHHe <no> = 1,16+0,11. 3TO 0 3Ha 4aeT, 4TO B KBa3H
c B0 60AH blX 11-p(Xe ) -e3aHMo AeHcTBHRX C n3 = 2 11 ° -Me30 HbI pQ)!(Aa~T C R 
He3aSlo1Clo1MblM 0 6pa30 M HflH * e Y4aCTB Y~T B pa3HblX pe30HaHCH biX 
COCTORHHRX. BbinonHe HHbI~ B 1121 Ha OCHOBe H30cnlo1Ho eoi1 MOAenH 
/~M/ 121 paCl.IeT cpeAHeH MHo>,<eCTBeHHOCTH 11 0 -Me30HOB, HcnycKae 
Mbi X B 17 -p-B3a\.1MOAe~CTBHRX n p~ 9,9 r3B/c, AaeT AnR 03 = 2 eenlo1
4J.1Hy < no > = 1, 5 , 4TO XO pOWO corna c yeTcR c 3Kcneplo1MeHTanbHblM~ 

AaHHblMH / HanpHMep, 1 13/ /. 

Pa3n~4He B cpeA HH x MHo*eC TBeHHOCTRX 11 ° -Me30HOB, 06paaOBaH 
HbiX Ha CB060AHOM H KBaSHCBo 6 oAHOM npOTOHe, B03MOlt<HO , 06ycnoBne 
HO B3aHMOAe~CTBHeM HafleTa~ero Me 30Ha c He~TpOHaMIo1 RApa-MHwe HH , 
a Ta~e $epMHeBCK ~M ABH~e H HeM BHy T pHRAepH~x HYKflOHOB. B nepBOM 
c nY4ae K pO)f(AeHHIO 11 0 -Me 30 HOB n p HBOART , KpOt·1e KBa3HcB060AHbtX 
17-p-B3aHMOAeHCTBHH , TaK~e B3a HMOAe~CT BHR C KBa3HCBo6oAHblM He~T

pOHOM C nocneAY~HM Bw6HBa HHe M npOTOHa 1013 RApa MHwe HH. OAH a KO , 
B c Hny coxpaHeHHR H30 c nHHa , c e 4 eHHe pO~AeHHA 11 

0 -Me 30 Ha Ha 
HeiiT poHe 3aMeTHO Me Hbwe, 4 e M Ha n pOTOHe. 4 TO Kaca e TCR BTOpo i'1 
B0 3MO)f(HOCTH , TO a Kc n epHMe HTa nbHble AaHHble nOKa 3b1ea~T, 4TO AH~
$epeH!..lHanb Ho e ce4 e HHe pea K~HH "-I) • n "" npH -- 1 0 r aB/c HMeeT 
MaKCHMYM npH nepe Aa4e 4 e TbipexHMnynbca - L:::: 0 , 1 / raB/c/2/ 14 / . 

B peaK!..lHH nepe3apRAKIo1 17-P -+ 0 rf> npH 9 r 3B / c n e p e Aa4a 4eT~pex"""nynb 
ca He~TpoHY QTAa4H 3aKnn4e Ha B Io1HT e p e a nc /O,06-0,2 8 // r 3B/c/ 2 , 
a ero KHHeTH4eCKa~ 3HeprHA COAe pH< HTCR B HIHepaane / 30 -:- 150 / MaB, 
KaK H B cny4ae H3y4aeM~x B Ha cToR~e~ pa60 Te npOTOHOB. Bo 

4 

B3aHMOAe~CTBHAX nHOHoe C KBa3HcB06oAHblMH npOTOHaM ~ HHTepBan 
nepeAa4 4eTbipexHMnynbca yeenl-14HSaeTCA BcneACTBlo1e ~epMHeBCKo ro 

ASH)f(eHHR BHYTpHRAepHblX HYKnOHOB, 4TO MOH<e T n pHseCTH K YMeH bwe 
HHIO ce4eH~R 06paaoBaHHR 11 0 -MeaOHOB . ECflH n p HHRTb, 4TO Ben lo14HHa 
HMnynbca BHyTpHAAepHblX HYKJ10 HOB He npe Bblwae T SHa4eHHR PFC <mN • 

rAe mN-Macc a nOKOA HYKflOHa, TO 06nacTb Ao n ycTH Moro HSMeHeHHR 
KBaApaTa nepeAaBaeMOro 4eTbipexHMnynbca orpaHH4 eHa S Ha4eH~eM 

- 2,5 Ir3B/c/ 2. 
ECTeCTBeHHO npeAnonO*~Tb, 4TO YMeHbweHHe cpeAHe~ MHome CTBeH

HOCTH 11 0 -Me30HoB, po~a~HXCR Ha KBasHcB060 AHOM npoTOH e, npOHC
XOAHT TaKlt<e 3a C4eT HX norn~eHHR B RApe. OA HaKO n OC Kon bKY 
TaKHe BsaHMOAeHCTBHR HMelOT B OCHOBHOM nepH¢epH4eCK HH xa p aKTep, 
snHRHHe nOrnOlQeHIo1R 11 0 -Me30 HOB B 3 TOM cnY4a e MeHee CYlQeCTBe HHO. 

CYMMIo1PYR npHBeAeH H~e peaynbTaT~, MomHO s a KnI04lo1 Tb , 4TO pasnH
4He B cpeAHHx MHomeCTBeHHOCTRX rr 0 -Me30HOB, 06pa30BaHHblx B KBa 
3HCB060AHYX 7T-p(Xe ) - 1-1 CB060AHblX rr-p - B3aHt-tOAe HCT BHRX, Bbis s aHO 
npeHM~eCTBeHHO nepepacceRHHeM He~TpOHOB OTAa 4 101 Ha BHYT pHRAep
HbiX npoTOHax H ~epM~eBCKHM ABIo1*eHHeM HYKnOHOB B RApe H, B MeHb
weH cTeneHH, ~x norn~eHHeM SHYTPH RApa. 

III. KOPPEIl~ll~H MHOJO( ECTBEHHOCT~ "-ME30HOB H npOTO HOB 

AnR o~eHKH Koppenfl UH~ Me * AY MHo*eC TBeHHOC Tb~ s a pRmeHHblX 
H He~TpanbHblx 7T - MeSOHOB MO~HO Bo c n onb 30e aTbCR TaK Ha 3 b1Ba eMbiM 
Ko ppenRUHOHHblM n a paMeTpOM MlOnn epa 18 , 16 / : 

o. 
f 2 - = <DO D:1 > <DO><D:t> ' 131 

rAe <Don:t> = L <no> . n.P(0 :t ).
• n :t ... 

3 Aecb P(n. j - OSHa4aeT BepORTHOCTb pO*AeHHR n. 3 a pR}I(e HHblX nHO
HOB n pH n pOH3BonbHOM 4Hcne norrO-MeSOHOB. AnR aapR}I(eHHblX H HeHT
panbHblX nHOHOB Ben~4HHa f~ ± He saBHCHT OT KoppenR~HH, 06yc n oB
neHHb/X coxpaHe~HeM 3Hepr~101 - HMnynbCa / 16 

/. KpOMe Toro, H3-sa 
CTaTHCTH4eCKHX KoppenR~H~ o WH6oK napaMeTpoe pacnpeAeneHH~ no 
MHO}l(eCTBeH HOCTH KoppenR~HoHHbI~ napaMeTp rg1 RBnReTCR 60nee AO
c ToBepHoH npoBe pKo~ HanH4HR KoppenAUH~, 4 eM MOMeHTbI pacnpeAe
neHHH 116/. 8 Ta6n.1 npHseAeHbI senH4HHbI napClMeTpoB rg±(k) AnR 
c n Y4a e B B3aHMoAe HcTBHH /2/ C k n pOTOHaMIo1 B KOHe4HQH COCTORHHH . 

Ta6.1IHl..\a 
KOp p enHI..\HOHHbIH: napaMeTp rg1 /4 / KaK Q:lYHKI..\HH 'lHCna k npo
TOHOB, HcrrycKa~x B rr-Xe - BSaKMOAe#CTBHHX n pH 9 r 9 S/C 

k o 
f o± 0, 05 0, 02 

2 +0, 40 +0,45 
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PHc.3. 3aBHCHMOCTb CpellHeA HHO

,.;:eCTSeHHOCTH 11 ° -t-fe.90HOB <DO> 
OT ~Hcna 3ap~eHHNX nHOHOB , HC 
nycxaeMhlX B 11-Xe-B3aHMOAeAcTB HHX 

n pH 9 r3 B/c, B KOTOPb~ Ha6n~ 
AaeTCH q HcnO k BTOPHlIHbIX n pOTO

HOB C 3HeprHeil Tp a /30.,. 150/M3B . 
WTp HXOBaR n HHHH - paCqe T n o MM 
AnR 11- p - B3 a HMOAeAcTBHA npH 
9, 9 r.B/ c 112 1 

TaK KaK Ben~4~Ha f~t B npeAenax CTaT~CT~4eCK~X OW~60K He OT
n~4aeTCR OT HynR He3aB~C~MO OT k. TO MO*HQ CAenaTb B~BOA 06 OT
CYTCTa~~ KoppenR~~H MHo~eCTBeHHOCTH 3apR~eHH~X H HeHTpanbH~X 

nHO HOB. 3TO. B~BOA Hnn~cTpHpyeT pHc.3, Ha KO TO POM H306pa*eHa 
3aBHC HMOCTb cpeAHero 4HCna < no> 11 o -Me30HOB OT 4HCna 3apR*eHH~X 
nHOHOB npH pa3H~X 4Hcnax k HcnYCKaeM~X npOTOHOS. Ha 3 TOM *e 

pHCYHKe n OKa3aHa TaK*e 3aSHCHMOCTb < no > OT n±. pacc4~1~HHaR Ha 
OCHOBe H30cn~HOBOH MOA e n", AnR peaKI.4HH rr- p npVl 9, 9 r 38 ' I . 

Cy~ecTBY~He 3KcnepHMeHTanbH~e AaHH~e , OT HOCR~~eCR K n HOH
RAepH~M B3aHMOAeHcTBHRM npH 3HeprHH 10 r3B.nQKa3~BacT, 4TO cpeA 
Hee 4Hcno pO~Aa~HXCR Tt t -Me30HOB paCTeT C pOCTOM 4Hcna Hcny 
U4eHH~X H3 RApa npoTOHOB /CM ., HanpHMep. 117,18//. TaKYkl 3aBHCH
MOCTb 06~4HO VlHTepnpeTHpY~T KaK pe3ynbTaT MHorOKpaTHoro pac 

ceRHHR nepBH4Horo aAPDHa Ha BHYTpHRAepH~x HYKnOHax. npeAnona 
raeTCR 1 19/ , 4TO cpeAHee 4HcnO <v> TaKHX cOYAapeHH~ CBR3aHO C 

4HcnOM B~6HBaeM~X npOTOHOB H paBHO 

<v> ... A·q /0
bN 	 hA 

rAe 	q H q - nonH~e ce4eHVlR HeynpyrHxhA hN _ _ 
HYKIlOHHblX B3aHMoAeHcTBVlH COOTBeTCTseHHO . 
BH~ <v> =3. B HHTepBane 3HeprVlJ.1 < 5 r3B 
3apR)I(eHH~X n""OHoa /18,20,26/ He Ha611~A-aeTCR, 
4eHHR AOcTynHO~ 3Hepr HVI H He CBR3aHO C ~3MeHeHHeM A~Ha MVl K~ 

B3aHMoAei:1cTBVlR npVl nepexOAe K B~CWHM 3HeprHRM 121 / . 

Ha pVlc . 4 VI 5 nOKa3aH~ 3aBHCHMOCTH cpeAHeH MHo~eCTBeHHOCTH 
< no > pO>KAeHH~x. T1 ° -Me30HOB OT .... Vlcna npOTQHOB, Bbine Ta lO!.4 V1X BnepeA 

(kt) H Ha3aA (k, ) COOTBeTCTBeHHO . HO~HO BYlAeTb, 4TO 3 TH 3aaHCH
MOCTH He pa3~H4a~TCR B npeAenax CTaTHCTVl4eCKVlX oWH50K np H k~5. 
TaKHM o6pa30M, pa3nlo14101e B xapaKTepe 3aaJ.1CIo1MOCTH Bem14J.11-i < n O> 

6 

/4 / 

aAPoH-RAepH~x VI aAPoH
n~ 	 _ 
w .R 	 ".-Xe - B3aVlMoAeVlcT

POCT cpeAHero 4Hcna 
4TO cneAye T Vl3 orpaHVI { 

o pXe<Oo> l • ,fXe 
1,5 

••••• ++ + t
1. ' 

0,5 	 . 
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PHc.5. To ~e, ~TO Ha pHc. 4, 


HO B HanpaBneHHH Ha3au ~ 

/0 n .c. /. 	 o 5 10kl 

VI < Ot> OT 4Hc na HcnycKaeM~X npoToHoB, a Ta K~e 3a MeTHoe YMeHbwe
HHe <no> npH k, > 5 Anfl peaKI.4V1H 121 n03BonReT n peAnonaraTb, 
4TO HapRAY C 3MVlcc~eH " o -MeSOHoB ~AeT HX norn~eHHe B RApe, 
H 3TO npOVlCXOAHT npeVlMy~ecTBeHHO B cnY4aRx C 60nbWHM 4HcnOM VlC
nycKaeM~x npOTOHOB H Tt t -MeSOHOB, T.e. B ~eHTpanbH~X COYAape
HHflX. 

6~no YCTaHOBneHO, 4 TO B RAepHOH MHweHH norno~a~TCR, B OCHOB

HOM,nVlOH~, VlMe~~He He60nbWY~ KHHeTVl4eCKY~ 3HeprH~ ITaK Ha3b1
aaeMoe norno~eHHe B nOKoe /, H 3TOT np0l.4ecc npoHCXOAHT Ha BHYT
pHRAepHblx ABYXHYKDOHHbl X K~ac Tepax 122,23/. CneAOBarenbHO, MO*HO 
O)l(VlAaTb, 4TO Han~4He norno~eHHR Aon*HO CKa3b1BaTbCR Ha yrnoB~x 
pacnpeAeneHHRX npoTOHOB np~ pa3nH4 HblX MHo*eCTBeHHOCTRX k VlX 
3MHCCHH, HO BO Bce 60nee B03paCTa~eM CTe n e HH, no Mepe YBenVl4e
HVIR 4V1cna k. ~TaK, norn~eHVle HeHTpal1bHblX nHOHOB B nOKoe Aon~HO 
npHBOAVlTb K AononHHTenbHOH H30TpOnVl3al.4HH yrnoBbix pacnpeAeneHHH 
npOTOHOB, HcnycKaeMbix npeHMy~ecTBeHHO B npouecce MHorOKpaTHoro 
pacceRHHR , a CTeneHb VlSOTpOnVl3al.4V1H AOn)l(Ha 3aBHc eTb OT OTHoweHHR 

BKl1aAOB npoTOHOB, Hcn YC Ka e Mbix B pe3ynbTaTe COBMe CTHoro AeHCT
BHR 3THX MexaH~3MOB. 

124 1 
Ha OCHOBaHVI~ paHee nonY4eHH~x HaMVI AaHH~x MomHO o~eHVlTb 

cpeAHlO1O AonlO npOTOHOB , HCllycKaeMbix B pe3YIlbTaTe nor~ow.eHJ.1R nHO
HOB, KOTop~e 06pa30BanVlCb BHYTPH RApa B npOl.4ecce B3a~MOAeHCTBHR. 
C 3TOH 4enbIO MO~HO Bocnonb30BaTbcR 3aBHCHMQCTbn HaKnOHa 
yrI10B~X pacnpeAel1eH~~ npOTOHOS OT HX MHo*eCTBeHHocr~. Aanee, 
eCTeCTBeHHO npeAn0I10*HTb, 4TO BO B3aHMOAeHCTBHRX C k "" 1 nornou\e
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 B3aHMOAeHCTBHHX npH 9 r3B/c, 
B KOTOPbIX "'Heno " 1 BTOPWlHbIX 

9 no/c ,
s apJUteHHbIX nHOHOB paBHO 0 t :2 6. 
3KCnepH.HeHTanblfbIe TO'llKH coeAH
HeH~ KPHB OH OT pyKH: cnnomHaR' 0 0 ~ '+,+

'+ KpHBaH npOBeAeHa no BceM 3xcne •'+'-.. pH.HeHTanbHhlM TOl.JXaM, mTpHXO

13N' 12.' '+ BaH - no TeM TOGKaM, npH KOTO
pblX npeAnOllaraeTCR OTCYTCTBHea I 	 • ,I, , j 
norllo~emu{ " 0 -HegOHon. CTp en30 SO 70 90 ,,0 130 ,so 

Tp. MlB KaMH YKa3am-1 3Ha4eliHJf KHHeTH
qeCKOH 3HeprHH npOTOI-IOB, KQTO

pble MoryT Hc nYCKaTbCR "3 RAp a BcneACTBHe BHYTPI-IflAe.plloro norno 
~eHHH MeAJ1eHHoro " o -MeSOHa ABYXHYKnOHHbIM (2N) H TpexllyxnolIHblM 
(3N) KnaCTep""H. 

HVle n Vl OHoe HeCYUle CTBeHHo , TaK KaK 3TVI B3 aIo1MoAeai! cTBVlA VlMeK)T , 

B OCHOBHOt", n epl.1¢)e pI.14e CKI.1 i1 xa pa KTep/l1/ C4HTanOCb TaK>+Ie, 4 TO n po


TOH~,HcnYCKaeM~e 1013 RApa -M HW eH I.1 Bcn eACTBVl e norno~eHVlR MeAneHH~X 

"-Me30HOS B cnY4a RX c k > 1 . pacnoeaeneH~ Vl 30Tpon HO VI COCTa BnA~T 
AonlO a (k) npOTOHOB , 06 pa aoBaHH bl x BO B3a 101MoAei:1cTsVlRx C q,VlKc lo1 poBa H
HblM 4 V1cnOM k. TorAa. c paBHHsaR 3KcnepVlMeHT a nb Hble y r n OBble pacnpe 
Ae n eHVl R npOTOHOB npVl 2 ~ k:5 ~ VI k.? 5 c CYMMOi:1 ASYX pacnpeAene 
HHi:1 : npVl k= 1 VI pa BHoMe pHoro , MO~HO AOCT Vl 4b Ka4eCTBeHHoro cor
naCVlR np~ a, paSHOM 13% H 28% COOTseTCTse HHO . B 06~eM cnY4ae 
n orno~e H~~ nVlOHoe MHo rO HYKn OHHblMH Kn aCTe paMI.1 B RApe npHee~eH
H~e Bepx HVl e rpaHVI~~ Aon~ ~cn YC KneM~x n poTo Ho B YMeHbwa~TCR C pOC
TOM 4~cna HYKnOHOB B Kna CTe pe. 


Ha pVlc. 6 nOKa 3a HO 3Hepr eT~4eCKoe pa cn peAe neHHe npOTOHOS Ha 

1T- Xe -B3a~MoAe~cT B VI~ n pH 9 r 3B/c, B KOTOPbl X pO)!(Aa eTC~ AOCTaT04 

HO 60flbwoe 4V1cn o 3apR)KeHHblX n HOHOB n+ ~ 6. HOY.(HO 3aMeTVlTb ABa no
Ka nb HblX MaKCVlMYMa Ha q,OHe n n aB Ho i1 3HepreTVl4 ecKOH 3 aBVl CVlMOCTI.1, 

_CO~~~TCT:~~VI~ 3Ha4eHHRM KHHeT~4ecKoi1 3 Hepr HI.1 Tp npOTOHOB: 

Tp= m"o c / 3 = 45 M3B " Tp= m"o c -/2 a 70 M3 B. np" AOCT"rHYTo~ T04 - , 

HO CTH 3 Kcnep~MeHTa MO)K HO C4I.1TaTb, 4 TO MaKC ~MYM~ Ha6n~Aa~TC ~ Ha 
y pOBHe 3Ha4HMOCT~ 0, 97 . Ecn~ 3TI.1 Ma KcHMyM~ B03HH Ka~T H3-3a nor 
n~eH~R "0-Me 30HOB , TO eCTe CTBeHHO npeAnono*Io1T b, 4TO HX WHp~Ha 
O~YCflOBneHa CTaT HcT Vl4eCKHM pa36poCOM 3He p rVlVl , a TaK)!(e B TO PI.1 4H~M 

pa c c e RHH e M npOTOHOB VI ~e pMVl eBcKHM AB~)KeHHeM KnaC TepOB. 

IV . BbiBOll,b1 

nonY4eHH~e B HacToR~eH pa60Te pe3ynbTaT~, OTHocR~VlecR K pac
npeAeneHH~M n o MHO>+leCTBeHHOCTH fT o -Me30HoB H ~x Koppen~~HVI C npo

8 

TOHa MH H 3apR)!(CHHblM~ nHOII\)M"1, ~CnYCKaCMblMH no 03lH1MOI\C~CTDVlA)( 

pXe n pH 2,3 r~l3/c H "-Xo npVl 9 r38/c, [I T;lK)t(C pt'3ynb 1 .1TbI patl('l' 
ony6.n~t(OBaHHblX 1-laMH paGoT 16.18,e4/ n 0300nAIOT CJl("f1.)Tb C11t'HYIOU4V1(' 

BblBOAbI: 
1 . Pacn peAel1CI-l He no MHOMCeCTBeHHOCTH rr U -MC30HOO , Hcnyn(iWMI:.I X 

BO s3aVlMoAe~cTBVlRX "-p(Xe) • ("3 - 2) + "0"0 f X , MO)l(HO onn l)OKtH
MVlpOBa Tb Ha YPOBHe 3Ha4J..1MOCTH - 0 , 7 pacnpeAellCH~CM n yaccolto. 
CpeAHRR MHo~eCT eeHHOCTb fT o-Me30HoB, o 6 pa30Ba HHblx B KBa3V1CBO
60AH~X fT-p(Xe) -B3aVlMoAeHcTBHRX npVl 9 r3 B/c,nDHMepHo Ha 125
30/% MeHbwe cpeAHero 4YlCna 17° -Me30HOB , po)f(AalOl'~ VlXCR B 11 P -
B3aVlMoAe~cTBHRX np~ 9,9 raB/c. 3TOT ¢a KT BepORT He e Bc e ro oGyc
nOBneH, Bo-nepB~X , B3a VlMoAe~cTB~eM neDB~4HoH 4a C TH~bI C SHYTPVI
RAepH~M~ He~TPoHaMH C nocneAosaTenbH~M 8~6V1Ba H~eM npOTOHOB 	 VI, 
BO-BTOD~X, ¢epM~eSCKHM ABVI>+Ie HHeM BHYTpVlRAepH~X HyKnoHOB. 

2. CpeAHRR MHo~eCTBeHHOCTb " 0 -Me30Hoe, o6pa30BaHH~x BO 
B3a~MOAe~CTBYlRX Il l , He 3aBVlC~T B npeAenax CTaT~CTVl4eCKVlX nor
pewHocTeH OT 4~cna k npOTOHOB, VlcnycKaeM~x Ha3aA ~ sne peA B n.c. 
anR peaK ~HH 121 Ha6n~AaeTcR 3aMeTHoe YMeHbweHVle cpe AHe i1 MHO
~eCTBeHHOCT VI 11 0 -Me 30HOB TonbKO n pVl 4V1cne k. 2 5 npOTOHOB, ~c

ny~eHHblx Ha 3aA B n . c . Ta Ko e no eeAeHVle 3aSHCVlMOCTVI <no> OT 4V1 c na 
npOTOHOS, ~cnYCKaeMblX snepeA HnVl Ha3aA, 03Ha4aeT, 4 TO BnHRHHe 
~epMVleBcKoro ABVI~e HHR BHyTpYl RAe pH blX HYKnOHOB Ha 3 TY xapaKTepHC
THKY B3aVlMo AeHc TBVlR npe He5pe*HMo Mano, a 3~~eKT YMe HbweHVlR 
< no > npVl k", ~ 5 MO}l(eT 6~T b o5ycnoRneH nornou~eHVleM 11 0 -Me30HOS 

B RApe. 
3. MaKCYlManbHan BeflYl4V1Ha AOflVl npOTOHOS, HcnYCKaeM~X BcneACT 

8Yle norno~eHVlR "-Me 30HOB ABYX- H TDeXHYKnOHH~M~ KnaCTepaMVI 
B RApeXe , n ponOp~YlOHanbHa 4101cny HcnycKaeM~X npOTOHOB VI npVlMepHO 
paBHa 20%. 

4. He Ha5nlOAaeTcR KoppenR~HVI Me)KAY 4V1cnOM VlcnYCKaeM~X He~
TpanbH~X VI 3apR}I(eHH~X nVlOHOS ITa5n.l/. CpeAHee 3Ha4eHVle K03$
¢~llHeHTa KoppenR~HVI t1lOnne pa paSHO rg ±= - 0 ,06-;- 0,05. 

CYMMIo1 DYR nonY4eHH~e pe3ynbTaT~, MO~HO CKa3aTb, 4TO MHO)l(eCT
BeHHbie xaDaKT e pVlCTVlK~ 3M~CCVlI-1 fT O-Me30HOB VI VlX KoppenR~Vl VI C npo
TOHaMH J.1 aapR)KeHHblMYl nYlOHaM~ yKa3~Ba~T Ha cy~ecTBoBaHVle no rnoute 
H~~ 17 ° - Me30 HOB npe~MYU\eC TBeHHO S ~eHTpanbHblX aAPOH- RAepH blX 
CTOflKHOBeHVlR X. 4YlCflO c nY4aeB B3aVlMoAeHcTB~H, B KOTOPblX n poVlc xo 
A~T nOrJlOUleHVle fT -Me 30Ho e, B TOM 4V1cne VI 17 ° -Me 30HOB. npVl6n Vl 
3V1TenbHO paSHO 20% Bc ex 'IT- Xe -coYAapeHHi:1. 
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"ynao J., CnoeMHOKMA 6. 	 Pl-84-800 
koppemtq... ..aCTOTll ....Nee .... If " - ..~ " nPOTO~. McnYCKael4lllX 
• CTOllKHOIIett..... npoTOHOII" .. - ..~ C "AIMMM ICceHO.... c6J1KTM 3HeprMM 
z.., ra8 .. eonpoc 0 ncr~e""" MeAnettHIIIX r'-Me8OHOa. "APe "...eH" 

f1oJIY'4ettw pacnpeae.n8HMA no "'MC.ft)' 80 .. 0 -..e3OHOa, McnycQ..... eo a'aMMQAeM
CTa"AX npoTOHO. c lMfty""COJIII 2,3 r38/c.. .." -MesOHOa C ....yllltcOM , r3B/c 
C QPaMM KceHO.... MCCJ1eAYl'lTCA KOPpenR,,"" ~ "'HCMeCTHttHOCTltD . -Me3OHOa 

M Conpo&cM,A"M. tot "POTOHO•• npoaMaJ1M3..~aHa s.a"CMMOCT. cPUHei4 MHO
dCTaeHHOCTM < DO> OT "4MCN "poTOHOII. McnyCKaeMMJC • "a"paUleH.... M e pe,Q .. ..a
aaA I. It . c..!. 3Kcnep.....HT.nbHWe pacnpeAeneHMA no MHOIIeCTaeHHOCTM . 0 _ 
Me30H08 . 06paaoa.HHWX a K"3MC~ wXe - B3aMMOAeAcT.M~X. cpaa"Ma.aTCR 
c pacnP«AeneHMeM nyaCCOMa M pe3yn~TaTaM~ pac~eT. no MSOCnMHOaQM MQAenM. 
CAenaH awBOA 05 OTCyTCTBMM KOPpenRqMM Me~ ~McnoM"~ M . ~-Me3OHOa npM 
pa3n~HWX ~ecTaeHHOCTRX MCnycKaeMWX npoTOHOB. non~eMHWe AaHHWe yKa
3wlaoT HO C~T.aeaHMe nor~HMR .0-MeSOHOB. RApe-M~HM. 

Pa60Ta BwnonHeHa a n.6o~TOPMM ~MCnMTen~HOM TeXHMKM M .aTOMaTM3aq"M 
OKAN. 

DpenpHlIT O&b...,.elllloro 8l!ICTlrTYTa qepHlolX Hccne.Qoa8.lDll1:. Lbr6aa 1984 

nepeBOA O.C.8MHOrpAAoaoH 

Hulas E.• Sfowln.kl D. Pl-8~-8oo 
Correlations of Emls,lon Frequency of ,u-Hesons and Protons Produced 
in Co l lisions o f Proton, and '--Hesons Nl th Xenon Nucle i within the 
2-9 GeV Energy Interva l and a Problem of Slow • ' -Meson Absorption Inside 
a Nuc lear Ta rget 

Distri but ions of the number . o of . o -~esons em Itted in collisions 
of protons at ~ CeV/c and .--~sons at 9 ~eV/c wIth xenon nucl e i has 
been obta ined . Corre lat Ions between .-meson multIplicity and acco.panylng 
then protons are s t udi ed. A dependence o f the average multiplicity <-0> 
on a numbe r of protons em itted In the forward and backward direction 
( in lAB) is ana lysed . ExperlAental da ta on the multIplicity of .°-nesons 
produced In quaslfree .-Ie collisions are compared with a Poisson dIs
tribution and with results of calculatIon mode according to the Isospln 
model . No correlatlonl between a numbe r of .0 and . ~ ~e5ons of different 
multiplicity of protons emitted has been observed. The obtained data 
IndIcate that .0 ~esons absorption Inside a nuclear target may occur . 

The investigation has been oerfonmed at t he laboratory of Computlnq 
Techni ques and Automat ion. JINR. 
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