
3 y !( gi-8 0 

BA bJIIO)..ll!lHtE KOP P EJIJIU11H 
m 

M UK,LlY MHO>KH' rBEHHOC f JIMI1 
m 

1t -Ml·30H0~. 11 IIPOIOHOB 

0 fi h e A M H e H H bl A 
MHCTMTYT 
HllB PHbl X 

MCCnBADBaHMA 

.A-Y tiHa 

pI-~ 

8 He Ylll'Y I HX, 83AHMO)..\EHCllH151X p, d, He l1 m( m 
g -

m 

C Jl;lP l'MH "I AH IAJtA, 8 HHTEPBA;IE HMfiY! IbCOU 

j l-10/ I .)8;(· HA HYKJIOH 



H AHrenoB.~'A.H.AHOWHH,1 Jl.ApN)T.uilc:.KH, H Axa6.t.6.lH ',. U.liaarap, 

AM 6a,UlHH, L~bapTJ<.e, ~.bOillliHOBH'I, A If ravlap~ ·f .I .I arhpoa,1 

H (...fpsranawauna,3 B r r p&WHH~ r p I ynt:aH~H.4 Jl A.ijHJleHKo,l 

C.B . ...t)I(W)'XIl.IUC,3H A.HBliHOBCKilR,Jl.HeHHI<, r .KaHapeK, 10 II.Kenorny~ 
E.H.KnOHHUKaJt, P A. Koata.a.lo! Jl.K.Konwnooa, C A.Kop<~arBH,4 

B 6 Jll06awoo~ ~C .H.Jitoron,l P. P MexrseB,fB 4>.Hu:HTHH&, B M.nonoaa! 
Jl CHMH'I/A.H.ConowsH,l M H ConooJ.eD, M.K.CyneiiMaHoa.' 
r.n.roHeesa1• Jl.T)'BD.CHjJ.Op)l(, A II 4ennak08, Jl.M.Wernosa 1 

3448/2-00 rrp . 
A-G'I o AHreJioB , H.M .n;p . 

Ha6JIK>.n;eHMe 
KOppeJIRUHM Mex.n;y • • • 
PI0- 00- I68 . I980 

HA 6JI IOAEHHE KO P P EJIRI..\11H 

MEXAY MHOXECTBEHHOCT RMH 

1t -- M E30HOB 11 n POTOHOB 

p 1- 80- 168 

B HEYflPYrHX B3Al1MOAEHCTBHRX p, d, He 11 C 

C RAPAMH TAHTAJIA B HHT E PBAJIE HMflYJibCOB 

/ 2-10/ r3B/C HA HYKJIOH 

Hanpa eAe Ho e Jl!ZJ 

O.v:~n'.11. ihlbl~ mretm'yt l 
Qtp&i.&l !lf:OJieftO!WIBI 

, 6~1oJII ~TEKA 

---~--~--------



AHrenoa H. H AP· P l -80- 168 

Ha6noAeHMe KoppenR~MH Me~AY MHo~ecrseHHOCTRMM 
n- -Me30HOB M npOTOHOB B HeynpyrMX B3aMM0AeHCTBMRX 
p, d, He M C C RApaMM TaHTana B MHTepeane 

MMnynbCOB /2-10/ raB/c Ha HYKnOH 

Hay4anacb KoppenR~HR Me*AY PO~AeHMeM n -Me30HOB M Mc­
nycKaHHeM npOTOHOB 8 3aAH00 nonyc~epy B n.c. RO B3aMMOAeHCT· 
BMAX npOTOHOB C nepBM4HbiM MMnynbCOM p 0 ~ 5 raB/ C M RAeP 4 He 
H 12c c HMnynbCOM Ha HyKnOH 4,2 raB/c c AAPaMM Ta . Ha6no­
Aanacb Cy~eCTBeHHaR aaBHCHMOCTb cpeAHHX MHO~eCTBeHHOCTeH 
n- -Me30HOB M npOTOHOB, MCny~eHH~X B 3aAH00 nonyc~epy B 
n.c., OT aTOMHoro seca AAP8-CHaPAAa. HccneAOBaHHe npoBOAM­
nocb Ha OCHOBe npOCMOTpa CHHMKOB C 2-MeTpOBOH nponaHOBOH Ka· 
Mepbl, o6ny4eHHOH penATHBMCTCKMMH RAPaMH p , d , He H C. 

Pa6oTa BblnOnHeHa B na6opaTOPHH BbiCOKHX 3HeprHH OH~H. 

OpenpHHT 06~HeHHOrO HHCTHTyTa AAePHW~ HCGneAQBaHHH. ny5Ha 1980 

Angelov N. e t al. p 1-80- 168 

Correlations between n- -Meson Mu 1 tip 1 i cities 
and Protons Observed in Inelastic Interactions 
of p, d, He and C with Ta Nuclei. 

The correlation is observed between n- -meson producti­
on and proton emission in the backward hemisphere in the 
laboratory system in interactions of protons with an Inci­
dent momentum of P 0 ~ 5 GeV/c and 4 He and 12c nuclei with 
a momentum of 4.2 GeV/c per nucleon with Ta nuclei. A sig­
nificant dependence is observed of average multiplicities 
of n--mesons and protons, emitted in the backward hemisphe­
re in the laboratory system , on the atomic weight of the 
target nucleus. The investigation has been performed by me­
ans of scanned photographs, taken in the 2 m propane bubble 
chamber, exposed to p, d, He and C relativistic nuclei. 

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

Preprlnt of the Joint Institute for Nuclear Research. Oubna 1980 

§ 1. BBEAEHHE 

H3y4eHMe KOppenR~HOHH~X RBneHMH B npo~eccax MHO~eCTBeH~OrO 
po~AeHHR 4aCTH~ Ha RApax c McnycKaHHeM KyMynRTMBH~x npoTOHOB 
B 3aAH~~ nonyc~epy B na6opaTOPHOH CMCTeMe B~3~Baer B HaCTOR~ee 
BpeMR 6onbWOH HHTepec. nepe~e 3KCnepMMeHTanbH~e AaHH~e no Ky­
MynRTHBHOMy pO~AeHH~ 1 11 CTMMynHpOBanM 3KCnepMMeHTanbH~e H 
TeopeTM4eCKHe MCCneAOBaHMR 3TOrO RBneHMR / 2/ . 

8 HaCTOR~ee BpeMR HaKonneHO MHOrO MHTepeCH~X 3KCnepHMeH­
TanbH~X ~aKTOB: B~XOA Ha aCMMnTOTM4eCKMH pe~MM npM nepBH4H~X 
aHeprMRx aAPOHOB E "' 3.5 raB , A - aaeMcMMocrM , paeeHcTeo 
MHKni03MBH~X Ce4eHHH B~XOAa n -Me30HOB M K -Me30HOB npM paBH~X 
nopRAKaX KyMynRTMBHOCTM, 3aBMCMMOCTb Ce4eHMH B~XOAa 4aCTM~ OT 
KyMynRTMBHoro 4Mcna. WMpOKO o6cy~AaeTcR PRA TeopeTH4eCKMx Mo­
AeneH ' 3 / , npMBne4eHMe K aHanM3Y KOppenR~MOHH~X xapaKTepHCTMK 
MHO~eCTBeHHOrO o6pa30BaHMR aApOHOB n03BOnMnO 6~ apryMeHTMpO­
BaTb B~6op MOAenM B3aMMOAeHCTBMR aAPOHOB M RAeP C RAPaMM / 4,5/ 

B AaHHOH pa6oTe MccneAoeanMcb KoppenR~HH MC~AY o6paaoeaHMeM 
OTPM~aTenbH~X n -Me30HOB M MCnycKaHMCM npOTOHOB B 3aAHIOIO no­
nyc~epy B na6opaTOPHOH CMCTeMe npM CTOn KHOBeHMRX RAeP p, d, 
4 11e, 12c c TR~enbiM I A = 181/ RAPOM TaHrana. KoppenR~HM no­
A06Horo TMna AnA cny4aA CTOnKHOBeHMR penATMBMCTCKMX RAeP e~e 
He MCCneAOBanMCb 1 a Cy~eCTBy~~Me AaHH~C / 6 / OTHOCATCR B OCHOB­
HOM K n-C-eaaMMOAeHCTBHAM. B 3TMX pa6oTax KOppenA~MH Me~AY 

+ 
pO~AeHMeM n --Me30HOB M MHO~eCTBeHHOCTbO npOTOHOB, MCny~eHH~X 

e 3aAHIOIO nonyc~epy, He Ha6n~Aanocb. 

§ 2. METOaHKA nOflY4EHH~ 3KCnEPHMEHTAflbliOrO MATEPHAnA 

TpH raHranoa~e nnacTHHKH ron~HHOH no 1 MM 6~nH ycTaHoaneH~ 
B ABYXMeTpOBOH nponaHOSO~ KaMepe nB3 OH~H. KaMepa o6ny4anacb 

4 12 ny4KaMH penRTHBHCTCKHx RAeP P, d, He H C. HawH 3KcnepM-
MeHranbH~e AaHH~e 6~nM nony4eH~ npM nepBH4H~X HMnynbcax /2,2; 
4,2; 5,4; 9,9/ r3B/c AnR pTa -eaaMMOAeHCTBM~ M npM HMnynbCe 
4,2 raB/c Ha HyKnoH AnR cny4aR o6ny4eHMR RAPaMH d, 4He M12c. 

Or6op co6~THH Heynpyroro aaaMMOAeH CTBMR RAeP a TaHrane npo­
BOAMncR no BM3yanbH~M KPMTepMRM. MeTOAM4eCKMe BOnpoc~ paCCMOT­
peH~ a pa6ore 17 1. Bee rpeKM a aseaAe, o6pa3oeaHH~e orpM~a­
renbH~MM 4aCTM~aMM 1 KpOMe HAeHTM~H~MPOBaHH~X aneKTPOHOB, C4H­
TanMCb npHHaAne~a~MMM n- -MeaoHaM. CornacHo aKcnepHMeHranbH~M 
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AaHH~M no pp-B3a~MOAe~CTB~RM np~MeCb OTP~~aTenbH~X CTpaHH~X 
4aCT~~ He ,C,OJ1>KHa npeBblt!laTb 1%. np~MeCb He~AeHT~¢>~~~poeaHHbiX 
3neKTpOHOB K "- -Me3oHaM He npeeblwana 3%. CpeAH~~ rpaHH4HbiH HM­
nynbc AeTeKTHPOBaHHR, Ha4HHaR C KOTOpOrO rr- -Me30Hbl yeepeHHO 
HAeHTH¢>H~HpoeanHcb, paeeH P rp= 80 M3B/c. Ton~HHa nnacTHHKH H 
CJ10~ nponaHa ~ 3 MM npHBOAHJ1H hpaKTH4eCKH K nOJ1HOMY norn~eHH~ 
HCnapHTeJ1bHO~ 4aCTH c neKTpa npOAYKTOB RApa-MHWeHH. rpaHH4Hble 
cpeAHHe HMnynbCbl perHcTpa~HH AJ1R p, d, t, SHe H 

4
He 6blnH 

paBH~ /240, 400, 520, 780, 960/ M3B/c COOTBeTCTBeHHO . 
HAeHTH¢>HKa~HR npOTOHOB, ~cny~eHHblX Ha3aA, npoBOAHnacb eH-

3yanbHO C nOM~bl~ COOT HOWeHHR H0HH3a~HOHHble nOTepH - HMnynbC , 
COOTHOWeH~R HMnynbC - npo6er, no MaKCHMaJ1bHOi1 3HeprHH 8 -3neKT­
pOHa ,OTCYTCTBHI':l pacnaAa rr ... jl ... e AJ1R OCTaHOBHBWHXCR B pa6o4eM 
o6DeMe KaMePbl 4aCTH~. HMe~~HecR AaHHble AnR e3aHMOAe~CTBHR npo­
TOHOB C TR>KenbiM RADOM / 8 ' noKa3blBaOT, 4TO BbiXOA AeHTPOHOB B 3aA­
H~~ nonyc¢>epy no OTHOWeHH~ K BbiXOAY npOTOHOB COCTaenReT - 10% . 

AaHHbiX no BbiXOAY d, t , 3 He , 4 lle e 3aAHIO~ nonyc¢>epy AnR 

B3aHMOAe~CTBHR RAeP B HaCTOR~ee epeMR HeT, HO no O~eHKaM ; g ; 
BKnaA 3THX 4aCTH~ B paCCMaTpHBaeMyiO 06naCTb yrnOB HC­
nycKaHHR /no OTHOWeHHO K npOTOHaM/ HeeenHK. npHMeCb rr+ -Me-
30HOB B Ha6n~AeHHOe HaMH 4HCJ10 npOTOHOB He npeBbiWana HeCKOJ1bKHX 
npo~eHTOB. B AanbHeHweM ace 6apHOHbl, neTR~He e n.c. e 3aAHO~ 
nonyc¢>epy, 6yAeM Ha3b1BaTb "npoTOHaMH-Ha3aA"· 

§ 3. PE3YnbTATbl 

B Ta6n. 1 npHBeAeHbl eepoRTHOCTH Ha6n~AeHHR co6b1THH c AaHHbiM 
4HCJ10M npOTOHOB-Ha3aA npH B3aHMOAe~CTBHH npOTOHa C RADOM TaHTa­
na npH pa3Hb1X nepBH4HbiX HMnynbcax. B nocneAHeH KonoHKe yKa3aHo 
nonHOe 4HCJ10 Ha6n~AeHHbiX C06b1THH Heynpyroro B3aHMOAeHCTBHR . 

B Ta6n.2 npHBeAeHbl aHanorH4Hble a epoRTHOCTH Ha6n~AeHHR co6bi­
THH c pa3HbiM 4H CJ10M HAeHTH¢>H~HpoaaHHbiX npoToHoa-Ha3aA npH a3a­
HMOAe~cTBHH HaneTai':>~HX RAep d, 4 He , 12C C RADOM TaHTana npH 
HMnynbce Ha HyKnOH cHaPRAa 4,2 r3B/c. B nocneAHeH KonoHKe yKa-
3aHo nonHOe 4HCJ10 Ha6n~AeHHblX C06b1TH~ Heynpyroro B3aHMOAeHCTBHR, 

Ha PHC. 1 H B Ta6n.3 npeACTaBneHa 3aBHCHMOCTb OT nepBH4HOrO 
HMnynbCa cpeAHero 4HCna <n _ > OTPH~aTenbHbiX 4aCTH~ B C06b1THH H 
cpeAHero 4HCna < n~ > npOTOHOB-Ha3aA BO B3aHMOAe~CTBHRX npoTo­
HOB C RADOM TaHTana B HHTepaane HMnynbCOB /2-10/ r3B/c. B 
Ta6n.3 TaK>Ke npeACTaBneHbl AHCnepCHH pacnpeAeneHHH OTPH~aTeJ1bHbiX 
4aCTH~ o:_ H npoTOHoa-Ha3aA D ~. 

113 pHc. 1 BHAHO, 4TO c yaenH4eH~1eM HMnynbca HaneTa~ero npo­
TOHa Ha6n~AaeTCR pOCT CP8AH8H MHO>KeCTBeHHOCTH npOTOHOB-Ha3aA C 
yKa3aHHeM BbiXOAa Ha nnaTo. CpeAHRR MHO>KeCTBeHHOCTb OTPH~aTenb­
HbiX 4aCTH~ pacTeT n04TH J1HH8~HbiM 06pa30M. nHHHH npOBeAeHbl 4epe3 

3KCnepHMeHTaJ1 bHble T04KH. 
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Ta6nH~a 3 

CpeAHHe MHO*ecreeHHOCTH "" AHCnepcHH pacnpeAeneHHH " -Me-
30Hoe H npoTOHOB-Ha3aA npH B3aHMOAeHCTBHH npOTOHOB C TaH­
TaJ10M B HHTepeane HMnynbCOB /2 - 10/ f3B/c 

Po 
(ThB/c) 2,2 4,2 5, 4 9,9 

<.n._) 

0~ 

<~p) 
t>a 

t 

0, 14 ;t 0,02 

0, 12 ;t 0,01 

0,35 ;t 0,03 

0,42 ;t 0,02 

• -<n > l 
•- <1'\~) J PTo 

0,45 ;t 0,02 0,65;t 0,04 1,17 ;t 0,04 
0,39 ;t 0,02 0,64 ;t 0,05 1,10 ;t 0 ,05 
0,64 ;t 0,03 0,78 ;t 0,06 0 ,95 .t 0,04 
o.~ ± 0,04 1,20 .:t 0,09 1,70 ;t 0,08 

PHc. 1. 3aBHCHMOCTH cpeA­

"' .. c:: .. - _ .... - -l HHX MHO*eCTBeHHOCTeH 

v 

"' . 
~ 
v 

/ / 
t --

0 I I I I I I I I I I I I I 
0 0!1 L. ,.. - ·-

"- -Me30HOB H npOTOHOB­
Ha3aA OT HMnynbca nep­
BH4HOro npOTOHa B pTa -
B3aHMOAeHCTBHAX. 

Ha p11c.2 np11 eeAeHa 3aBHCHMOCTb cpeAHero 4Hcna OTPH~aTel1bH~X 
4aCTH~-s-co~THH OT 4HCJ1a Ha6J1~AeHH~X npOTOHOB- Ha3aA 80 B3aHMO­
AeHCTBHAX npOTOHOB C AAPOM TaHTana npH pa3J1H4H~X HMnyJ1bCaX nep­
BH4H~X nporoHoe. KaK BHAHO H3 pHc.2, npH HMnynbce HaneTa~HX 
npOTOHOB 2 12 H 4 12 f3B/c He Ha6J1~AaeTCA, 8 npeAenax OWH60K, 
KOppenR~HH Me*AY 4HCJ10M OTPHUaTeJ1bH~X 4aCTH~ H npOTOHOB-Ha3aA. 
npH 6onee B~COKHX HMnyl1bCaX npoTOHa /5,4 f3B/c; 9,9 f3B/c/ B He­
KOTOPOH o6naCTH 3Ha4eHHH nb Ha6n~AaeTCR n0110*11TeJ1bHaR KOppe-
llRUHR MeliCAY < n_ > H n: p 

6 

J 

1 

I 

TaKoe OT11H4He a noeeAeHHH KoppenRUHH npH pa3H~x nepBH4H~x 
HMnyllbCaX Ka4eCTBeHH0 1 no-BHAHMOMy, o6DACHAeTCA ClleAY~~HM o6pa-
30M. npH cpaBHHTellbHO He6onbWHX nepBH4H~X HMnynbcax I Po ~ 
~ 4 f3B/c/ MO*eT npOI130HTH npaKTH4eCKH He 6onee OAHOrO Heynpy­
roro CTOilKHOBeHHA nepBH4HOrO npOTOHa C HyKJ10HaMH AApa, npHBOAA ­
~erO K PO*AeHH~ nHOHOB. no3TOMY yBe11H4eHHe KpaTHOCTH COyAapeHHA 
B CT011KHOBeHHRX 6onee 6nH3KHX K ~eHTpan bH~M XOTA H MO*eT 06yc-
110BHTb pOCT B~XOAa npOTOHOB- Ha3aA , OAHaKO He OKa3~BaeT 3aMeTHO­
ro B11HAHHA Ha cpeAH~~ MHOliCeCTBeHHOCTb POliCAeHH~X nHOHOB. npH 
60J1bWHX nepBH4H~X HMnynbcax nHOH~ MoryT POliCAaTbCA B 60J1bWeM, 
XOTA H orpaHH4eHHOM 4HCJ1e CT011KHOBeHHH HaneTa~eH 4aCTH~~ C 
HYK110HaMH AApa. 3TO npHBOAHT K nonO*HTeJ1bHOH KOppellAUHH Me*AY 
n ~ 11 <n_ > a HeKoropoH o6nacr11 H3MeHeHHA n ~ 1 npH4eM 6~no 6~ 

3.0. 
0 2.2r.B/o "} 
• ~.2-•- PTa 
• 5.4-u-

P11c.2. 3aeHCHMOCTb I )( 9. 9-•-
CpeAHeH MHOliCecT- 2.0 BeHHOCTH "- -Me3o-
HOB OT 4HCJ1a npo- A 

T t + I 
TOHoe- Ha3aA eo c 

+ B3aHMOAeHCTBHAX v 
pTa a HHTepeane 1.0 * + HMnynbCOB nepBI-14- --+-Hero npoToHa /2 -
10/ f3B/c. i "' __._ 

0 
0 2 

n.6 
p 

4 6 

Ta6n11ua 4 

CpeAHHe 4HCna npoe3aHMOAeHcreoeaewHx HYK110HOB AAep­
cHaPAAOB p 1 d , He "" C c AAPOM TaHTana np~-1 nepBH4-
HOM HMnynbCe Ha HYK11?H 4 12 f3B/c. 

A i p d He c 

<vi> 1, 0 1 , 57~0,03 2 185,:t01 10 6,40~0,30 
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eCTeCTBeHHO OlKHAaTb, 4TO npH 11yMepeHHbiX11 3HeprHRX 3Ta 06J1aCTb 
fiyAeT TeM WHpe, 4eM 60J1bWe nepBH4HaR 3HeprHR /CM. pHC.2/. 

B npHBeAeHHbiX ebiWe 3aBHCHMOCTRx Mbl ~HKcHpoeanH ~ble HOMe­
pa cHaPRAa"' MHWeHH, eapbHPYR HMnynbc 11 cHaPRAa11

• Tenepb, AflR 
BbiRCHeHHR 3aBHCYIMOCTYI KOppeJ1R4YIOHHbiX xapaKTepHCTYIK OT aTOMHOrO 
eeca RApa-cHaPRAa, 6yAeM ~HKCHpoeaTb eenH4HHY nepBH4Horo HM­

nynbca Ha HyKnOH. 
B Ta6n.4 npeAcTaeneHbl 3KcnepHMeHTanbHble 3Ha4eHHR cpeAHero 

4Hcna npoe3aHMOAe.:icTeoeaewHx HyKnOHOB < v1 > RAep-cHaP RAOB p . 
d , 4He "' 12 c c RAPOM TaHTana np~-1 HMnynbce HaneTa~~ero RAPa 
4,2 r38/c Ha HYKJ10H / lO / . 0TMeTHM, 4TO 3KCnepHMeHTaJ1bHble BeJ1H4H­
Hbl YAOBneTeopHTenbHo cornacy~TCR co 3Ha4eHHRMH, pacc4HTaHHbiMH 
B MOAeJ1H He3a BHCHMO B3aHMOAeHCTBy~HX HYKJ10HOB II ' 
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rAe apA t 1-1 U Ai At eCTb HeynpyrHe aAPOH-RAePHble H RAPO-RAePHble 

Ce4 eHHR. 
Ha pHc.3 npeACTaeneHbl 3aBHCHMOCTH cpeAHHx MHO>K eCTBeHHOCTe.:i 

OTPH4aTeJ1bHbiX 4aCTYI4 1-1 npOTOHOB, HCny~eHHbiX B 3aAH~~ nonyc~epy 
80 B3aHMOAeHCTBYIYI p, d 1 

4He 1-1 12C C RAPOM TaHTana, OT 3KC­
nepHMeHTaJ1 bHOrO 4YICJ1a npOB3aHMOAeHCTBOBaBWYIX HyKJ10HOB RApa-cHa­

PRAa, < vi > . ~Mnynb C nepBH4HOrO RAPa - 4,2 r3B/c Ha HYKJ10H. 

nepBaR T04Ka /3aKpb1TbiH Kpy>KOKI COOTBeT CTByeT 3KCnepHMeHTaJ1bHO 
H3MepeHHOMy 3Ha4eHH~ cpeAHeH MHO>KeCT BeHHOCTYI rr--Me30HOB B 
pTa -e3aHMOAeHCTBHYI. 0TKpb1TbiH Kpy>KOK COOTBeTCTByeT CPeAHeH 
MHO>KeCTBeHHOCTH rr- -Me30HOB, paCC4HTaHHOH AJ1R B3aHMOAeHCTBHR 
11 cpeAHero HyKnOHa11 N C TaHTaJ10BOH MHWeHb~ Ha OCHOBe cy~eCT ­

ey~~YIX AaHHbiX no NN- H pA - e3aHMOAeHCTBHRM 
1111 , 

<n > 1 NTa"'2(<n > T +< n > T ) p a - n & 
= 0,55 + 0,03. 

3KCnepHMeHTaJ1 bHble 3Ha4eHHR CPeAHHX MHO>KeCTBeHHOCTeH H AHCnep­

CHH pacnpeAeneHHH OTPH4aTenbHbiX 4aCTH4 "' npoToHoe-Ha3aA npeA­
cTaeneHbl B Ta6n.5. KaK BHAHO 1-13 PHC.3 , cpeAHRR MHO>KeCTBeHHOCTb 
rr- -Me30HOB pacTeT J1HHeHHbiM ofipa~pH yBeJ1H4eHHYI cpeAHero 
4HCJ1a < vi > , B TO epeMR KaK CPeAHRR MHO>KeCTBeHHOCTb npOTOHOB­
Ha3aA pacTeT 3aMeTHO MeAneHHee. TaKoe noeeAeHHe cpeAHeH MHO­
>KeCTBeHHOCTH npoTOHOB-Ha3aA MO>KHO Ka4eCTBeHHO OnHCaTb B npeA­
nonO>KeHHI-1 He3aBHCHMOrO B3aHMOAeHCTBYIR HYKJ10HOB naAa~~ero RApa 
c MHweHb~. B paMKax 3TOH MOAenH cpeAHee 4Hcno HYKJ10HOB RApa­
MHWeHH <vt > , npeTepneBWHX XOTR 6bl OAHO CTOJ1KHOBeHHe C Hane­

Ta~~HMH HyKJ10HaMH, no aHaJ10rHH C ~OpMyJ10H 111 paBHO: 
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Ta6n1-14a 5 

CpeAHHe MHO>KeCTBeHHOCTH "' AHCnepcHH pacnpeAeneHHH " 
Me30HOB H npOTOHOB-Ha3aA npH B3aHM0AeHCTBHYI p , d , He 
1-1 C C TaHTanOM npH nepBH4HOM HMnynbCe Ha HYKJ10H 
4,2 r3Bic. 
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(rL) 0,45:t.0.02 

D~ 0,39:t.0.02 
<. n.' > r 0 ,64_±0 ,03 
Da 

p 0 , 86;!:.0 • 04 

PHc.3. 3aeHCHMOCTb cpeA-
~HO>KeCTBeHHOCTeH 

" - -Me30HOB 1-1 npOTOHoe-
Ha3aA OT cpeAHero 4Hcna 
npOB3aHMOAeHCTBOBaBWHX 

HYKJ10HOB B CTOJ1KHOBeHHRX 
RAep-cHaPRAOB p, d, 
He, C C RAPOM TaHTana 

d He 
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3, 39;!:.0 ,09 

8 ,29;!:.0 .35 

2,08_±0 ,07 

5,76_±0,24 

_,... 
npH nepBH4HOM HMnyJ1b Ce 
Ha HYKJ10H 4,2 r3Bic. 
0TKpb1TbiH KPY>KOK COOT­
BeTCTByeT paC4eTHOMy 
3Ha4eHH~ MHO>KeCTBeH­
HOCTI-1 "- -Me30HOB AJ1R 
B3aHMOAeHCTBYIR 11CPeA­
Hero HYKJ10Ha11 C TaHTa­
J10BOH MHWeHbl?. 0 ~0--~~---~·~--~~~~ 

<~l> 

~3 Bblpa>KeHHH 11/ 1-1 /2/ RCHO BYIAHO, 4TO <vt > RBnReTCR MeA ­
neHHO pacTy~eH ~YHK4He.:i < v 1 > . 0THOweHHe < v t >I <v 1 > , T. e. 
CPeAHee 4YICJ10 npOB3aHMOAeHCTBOBaBWYIX CO CHapRAOM HyKJ10HOB MH­
WeHH, npHXOAR~eeCR Ha OAHH npOB3aHMOAeHCTBOBaBWYIH C MHWeHb~ 
HYKJ10H HaneTa~ero RApa, paBHO 
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T. e. yMeHbwaeTcfl c poeT oM A 1 lnp~-1 $1-1KCI1posaHHOM A 1 I. !l>opMyna 
I 31 I-1MeeT TOT npocTo.:i CMbKn, 4TO c ysenl14e HI1eM <I' 1 > s3ai-1Mo­
Ae.:icTsy~~H e HyKnoH~ HaneTa~~ero flAPa see s 6onbwe.:1 cTeneHI1 
CTanKI-!Sa~TCR C OAHI-1MH H TeMH ~e HyKnOHaMH MI-1WeHI1. 

Ha p11e. 4 noKa3aHo nose.QeHI1e cpeAHe.:i MHo~ecT seHHOCTI1 rr - -

Me30HOe-e-co6~THRX C pa3H~M 4HenOM npOTOHOS-Ha3aA np11 S3aHMO­
.QeHCTSHI-1 Jl.Qep p, d, 4He 1-1 12C c RAPOM raHrana np~-1 HMnynbee 
Ha HyKnOH RApa-eHapR.Qa 4,2 r3Bic. 

Ha pHc.4 Si-i.QHO, 4TO c ysenH4eHHCM pa3Mepa R.Qpa-cHapR.Qa no­
RSnRer~a4ana cna6aR, s dTa-eaaHMOAe.:iersHRX, 3areM s ee 
yeHnl1ea~~aReR, s HeTa- 11 CTa -eaaHMOAe.:iersi-1RX, nonO>KI1Ten bHaR 
KOppenRUHR Me>KAY n~ 1-1 <n_ > . 3TOT 3KCnepHMeHTanbH~H $aKT 

Ka4eCTSeHHO MOlKHO 06DReHI-1Tb cneAY~~HM o6pa30M. AnA .QaHHOrO Ha­
nera~ero R.Qpa KOnl14eeTSO npOS3ai-1MOAeHCTSOBaSWHX HyKnOHOS V 1 

flSnRercR cny4ai1Ho.:1 senH41-1Ho.:1, MeHR~~ei:icR oT ,, 1 = 1 AO ,, 1 "' A 1 • 

C yeefll-14eHI1eM ' ' t OAHOBpeMeHHO B03paeraer H 4HCnO PO>KAeHH~X 
rr- -Me30HOS, 11 4Heno B~6HT~X Ha3aA HyKnOHOB, T.e. HMeeT Mee TO 
nOI10lKHTenbHaR KOppenRUHR Me>+<AY n ~ H n 

P11c.4. 3aeHCHMOCTb cpe.Q­
Hel1 MHO>KeeTBeHHOeTH TT 

Me30HOB or 411Cna nporo­
Hoe-Ha3aA np11 eaaHMO.Qei:i­
cT BHI-1 R.Qep p, d, He 1-1 

C C 1-!MnynbCOM Ha HYKflOH 
4,2 r3B/c e RAPOM TaHTa ­
na. 
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npH 3Ha4eHHRX vi , 6ni-13KI1X K AI> .QaflbHeHWI1H pOeT 0~ 06ec­
ne41-1BaeTCR TOnbKO yBeflH4eHI-1CM KpaTHOCTI-1 CTOflKHOBeHI-1H OT.QeflbH~X 

HaneTa~~11X HyKnOHOS CHapR.Qa, 4TO He npHBO.Q11T, KaK M~ 81-1.Qenl1 113 
.QaHH~X no pTa -eaaHMO.QeHeTSHRM, K aaMeTHOMY POCTy <n_ > . no3ro­
My np11 60nbWHX 3Ha4eHHRX n: KOppenRU11R Me~AY n ~ 11 <n_ > 
HMeeT TeHAeHUH~ K ocna6neHH~. 

3AKJm4EHHE 

TaKI1M o6paaoM, enepe~e Ha6n~.QeHa KoppenRUHR s npoueccax MHo­
>+<ecreeHHoro o6paaoeaHI-1R 4aCTHU Me>KAY rr--MeaoHaMH 1-1 npoTOHaMI1-
HaaaA B pTa-e3aHMO.QeHCTSHRX npH HMnynbcax p > 5 r3Bic 1-1 S 

p -
eTOnKHOSeHHRX R.Qep renHR 1-1 yrnepo.Qa C TaHTanOM npH HMnynbCe Ha 
HYKflOH Po = 4,2 r3B/c. Ha6n~.QeHa cy~eCTSeHHaR 3aSHeHMOCTb 
c pe.QHHX MHO>KeCTBeHHOCTeH rr--Me30HOS H npOTOHOB- Ha3a.Q OT aTOM­
HOrO seca R.Qpa-eHapJl.Qa. nHHeHH~H POCT cpe.QHeH MHO>KeCTBeHHOCTH 
11 - -Me30HOS S 3aSHCHMOCTH OT 4Hena <vI > COrnacyeTCR C MO.QenbiO 
He3 aBHCI-1MOro 83aHMO.Qe.:icrsHR HyKnOHOS R.Qpa-cHapR.Qa. YeenH4eHHe 
cpe.QHerO 4Hena npOTOHOB-Ha3a.Q, no 8CeH BepORTHOCTH, eBR3aHO e 
S03pacTaHHeM 4HCna npOB3aHMO.QeHeTBOBaBWHX HYKnOH08 R.Qpa - MI1WeHI1. 

no-BH.QI1MOMy, pa3fli14HOe nose.QeHHe MHO>KeCT8eHHOCTeH pO>K.QeHH~X 

11 - -Me30HOS 1-1 o6pa30BaHH~X npOTOHOB-Ha3a.Q nOMO~eT OTSeTHTb Ha 
HHTepecH~H 8onpoc: o6paay~TCR nH 6~cTp~e nporoH~-Ha3aA 8 npo­
uecce 83aHMO.QeHCTBHR Hfll-1 e TOnKH08eHHe TOflbKO OCB060>K.QaeT HyKnO­
H~ RApa, HMe~~He 60nbWHe $epMH-HMnyflbC~ .QO eOy.QapeHHR7 

Cne.QyeT orMeTHTb, 4TO aHanH3 3KenepHMeHTanbH~x .QaHH~x npo­
BOAHflCfl Anfl npoTOHOS c HMnynbeOM Pp =:: 240 M3Bic 11 Anfl 11--Me3o­
HOS BCeX HMnynbCOB H yrnOB HCnycKaHHR. 5onee HHTepeCH~X RSneHHH 
MOlKHO O~H.QaTb, KOr.Qa 11MnynbC~ npoTOHOB-Ha3a.Q 6y.QyT cy~eCTBeHHO 
npeB~WaT b rpaHI14H~H $epMH-HMnynbC. npe.QCTaBnReT 6onbWOH HHTepec 
H3y4eHHe KOppenRUHOHH~X xapaKrepH eT HK 80 B3aHMO.QeHCT8HRX C 11C­
nyCKaHHeM KYMYnRTHBH~x "- -Me30HOB H nporoHoe. 

A8TOP~ C4HTaOT CBOHM npHRTH~M .QOnrOM 8~pa311Tb 6naro.QapHOCTb 
o6cny>KHBa~~eMy nepcoHany 2-Merpoeo.::i nponaHoeol1 KaMep~ 1-1 na6o­
paHraM, npHHHMaSWHM y4aer11e 8 06pa60TKe CHHMK08 . 
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