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Summary 

The results of the experimental analysis of the 9 Be ( p , 2p ) 8 Li 
reaction are presented. The 8 Li recoil nuclei have been detected by 
means of photoemulsio~s and the data on their energy distribu
tions at the angles 0 2L = 50°1 goo. and ;120° (for incident ·protons 
of the kinetic energy T = 660 MeV), o; • 50° and· goo' ( T .. 180Mev) 
(see the· hystograms in Figs. 2-6) and their angular distributions 
(see Fig. 7) are reported. 

The theoretical analysis based on the pole Feynman diagram 
of Fig. 8 has been carried out by using formula (2) according to 
impulse approximation usually accepted at high incident energies 
and the effects of distortions and indistinguishability(the Pauli prin
ciple) are neglected. The relativistic effect of changing the incident
energy T results in producing the effective energy T off in colli
sion of incident nucleon with a moving. nucleon inside the initial 
nucleus, the influence of the potential well V , the Coulomb barrier 

V 0 1 etc., being neglected in comparison with T 
The qualitative agreement of the theoretical analysis with the 

given experimental data has .. been obtained by using in calculations 
the harmonic oscillator wave functions (13) for the 1 p_:shell nucleon 
by taking the values of effective energies TNo in its energy distri
bution inside the 9 Be nucleus in the (15 ;.._ 20 Mev). energy region. 
The analogous calcu~ations · have; also been carried out by using 
M.Jean's functions/22/ and one of such results is shown in Fig. 2. 

It is necessary to mention that this comparison has been made 
bnly in the region of "high momenta" of the 8 Li recoil nuclei 
( K~ > 200 MeV/c) and · the experim~ntal data in the .whole trans
ferred momenta region are needed. 

The quantitative explanation of the presence of "high m'omenta" 
in nucleon momentum distribution inside the nucleus does not exist 
yet and more rigorous ideas on correlations inside the nucleus 
are required for carrying out some more correct calculations than 
those made in the ·given work. 

·" 

l 

·I 

,I 
I 



"" .. .. 

. · 

1. B B e 11 e· H H e 

PeaKUHH THna (N, 2N), (11, 11N), (e,eN) gsnsnoTCR o6'beKTOM HHTeHCHB-

. HbiX HCCne!lOBaHHH rnaBHbiM o6pa30M DOTOMy 1 'iTO cymecTByeT H81l9:lKil8 C. 

HX DOMOlllbiO ycTaHOBHTb ll9T8nH Rll9pHOH CTpyKTypbl1 T8KHe, KaK HMnynbC

Hbie pacnpe11eneHHR HyKnoHoB B paanH'iHhiX o6ono'iKax, cneKTpbi aHeprHit 

soa6y:lKileHHR H T.ll. B aToit'csgaH npHsneKaeT BHHMaHHe H 11pyroit acneKT 

npo6neMbl ~ BOnpoc 0 MeXaHH3Me 9THX peaKUHH, ,OT CTeneHH paapemeHHOC-

TH KOTOporo 3Ha"'HTenbHO 38BHCHT HHTepnpeTaUHR, K8C810lll8RCR RAepHbiX .,. 
-CBOHCTB. 

npH HCCnellOB8HHH peaKUHit THna ( p, 2 p ) Ha nerKHX HApax, "18CTO . . 
H83biBaeMbiX pe.aKUH.RMH "'KB83Hynpyroro Bbi6HB8HHH"', 6hinO yAeneHO rnaBHOe 

BHHM8HHe,perHCTpaUHH B KOHe'iHOM COCTORHHH ABYX npOTOHOB B KOMnnaHap

HOH H 6nH3KOH K CHMMeTpH'iHOii: reoMeTpHH, COOTBeTCTBYIOllleH .ManbiM aHep-. . . . 
rHRM (nepellaHHbiM HMnynbCaM) ~pa OTil8'iHo TaKOrO p011a HCCn~AOB8HHRM 

DOCBRlll9HO ~Ha'iHT9nbHOe 'iHCnO 9KCnepHMeHTanbHbiX H TeopeTH'i9CKHX pa-

: /1-3/ . /4-7 I 
6oT (eM. o6aopbi . . H pa6oTbi ). 11x peaynbTaThi CBHileTenbCTBY-

IOT 0 npHHUHDHanbHOH B03MO:lKHOCTH nony'ieHHR CB9119HHit 0 CTpyKType ner~ 

KHX Mep, KOrlla aHeprHH HaneT810lllHX npOTOHOB llOCT8TO'iHO senHKH (nopRA

Ka HeCKOlibKHX COTeH Mas). 0AH8KO HHTepnpeTaUHR 9KCnepHM9HTanbHbiX 
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ABHHbiX BCTpetJaeT. HeKOTOpb!e TPYAHOCTH 1 KOTOpb!e · CBSI38Hbl C HeAOCT8T01J

HO. y6eAHTenbHbiM ODHCaHHeM MeXaHH3Ma peaA1lHH H OTCyTCTBHeM CTporoii 

MOAenH S1Apa 1 B pe3ynbTaTe 1Jero 06b!1JHO orpaHH1JH~·aiOTCSI npH6nH>KeHHbiM 

ODHCaHHeM. B 1J8CTHOCTH1 HMeiOIUHeCSI SKCnepHMeHTanbHbie ABHHbie DO peaK

UHSIM (x, xN) Ha nerKHX SIApax paCCM8TpH~aiOTCSI1 K8K npaBHno, B npeAnono

>KeHHH 0 KB83HCB060AHOM pacceSIHHH HaneTaiOIUeH 1J8CTHUbl Ha BHyTpHSIAep

HOM HyKnoae, KOTOpb!H ODHCbiBaeTCSI B paMKaX OAH01J8CTH1JHOH MOAenH. B 

(
. . /4-6/ . . 

pSIAe pa60T CMo 1 aanpHMep, ) . AnSI H3Bne1JeHHSI 6onee peanHCTH1JeCKOH 

HH~OpMaUHH 0 CTpyKType SIApa npOBQAHnCSI B KB83HKnaCCH1JeCKOM DpH6-

nH>KeHliH ytJeT HCKa>KeHHfi, B03HHKaiOIUHX. acneACTBHe nepepacceSIHHH. B yc

peAHeHHOM noTeHUHane SIApa aona HaneTaiOrueii H ·BbineTaiOmett tJaCTHU .• 

B .To >Ke apeMSI H sKcnepHMeHTanbHbie . AaHHbie tJaCTO ae o6na

AaiOT erue He06XOAHMOH TO'IHOCTbiO H nonHOTOii 'AnSI TOro, 1JT06b! 

6bm B03MO>KeH yaepeHHbiii Bbi60p TOrO HnH Apyroro sapHaHTa ~eopeTH'IeCKO

ro ODHC8HHSI. B. STOM nnaae Ba>KHbiM 3BeHOM no-npe>KHeMy OCTaeTCSI BOD-

poe 0 BblSICHeHHH XapaKTepa MeXaHH3Ma· TaKHX peaKilHii. 

. ' /8,9/ ' .. 
B pa6oTax l1.C. UianHpo · H3no>KeHa nporpaMMa HAeHTH-

~HK8UHH MeXaHH3Ma DpSIMbiX SIAepHblX peaKUHii THna (x,xN), 

rAe HapSIAY c HSMepeHHSIMH 6biCTpbiX tJaCTHU yKa3biBaeTCSI aa Ba>KHOCTb 

AeTanbHOrO HCCneAOBaHHSI 38BHCHMOCTH AHlp~epeHUHanbHblX nonepe'IHbl~ Ce-

1JeHHH OT HMnynbca (saeprHH) ocTaTotJHoro SIApa H OT yrna ero BbineTa' 'a 

na6opaTOpHOH CHCTeMe .OTC1JeTa. Heo6XOAHMO TaK>Ke OTMeTHTh 1 '11:0 B HC

cneAOBaHHH peaKUHH C TpeMSI 1J8CTHUaMH B KOHe1JHOM KaHane Henocpeh~T

BeHHble H3MepeHHSI KHHeMaTH'IeCKHX XapaKTepHCTHK OCT8T01JHblX SIAep npe-

AOCTaBnSIIOT onpeAeneHHbie. npeHMyiUeCTBa KaK C TO'IKH 3peHHSI DpOCTOTbl 

SKcnepHMeHTa · ( oTcyTcT~yeT aeo6xoAHMOCTh H3M'epeHHSI 6b~CTpbiX 1JaCTHU B 

cxeMe cosnaAeHHH) I TaK H c T01JKH. apeHHSI npoCTOTbl 'pac1JeTa (aanpHMep, 

OTCyTCTBHe onocpeACTBOB8HHOrO Bhl1JHCneHHSI nepeAaHHOrO HMnynbca OCTa-

T01JHOMy ru:tpy). TaKoro poA'a sKcnepHMeaT . ecTecTseHao np_eA~cTasnSieT soa-
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MO)!{HOCTb Ii:ony"'eHHSI CBe):leHH:fi npH nio6biX B03MO)!{HbiX nepe):I8B89MblX HM

nyllbcax .SI.t:IPY. OT):Ia~m. a T8K)!{e o6ner"'aeT nony"'eHHe HHcjJOpMaulm npH H3y"'e- . 

HHH peaKUHit. C y"'aCTHeM HeitTpaJxbHbiX "18CTHU Ji' B HCCnei:J.()BaHifsix nJ>H aHeprHSIX 

Bbiille nopora o6paaoBaHHSI nHoHoB. KpoM:e Toro; KaK xopolllo ·H3BecTHo, cjJop-· 

Ma, .t:IHcjJcjJepeHuHanbHbix· nonepe"'HbiX ce"'eaufi .t:~nSI ociaT.O"'HbJX SI.t:lep aocTaTo"'-

' HO "'YBCTBHTenbH8 K Bbi6opy 'pallHanbHOit . BOnHOBOit ·\pyHKUHH ( HMnynbCHorQ' 

· pacnpe.t:~eneHHSI) · BHYTPHSIJlepaoro HyKnoaa. K aacTomUeMY MOMeHTy· Bbmon- · 

HeHO TOnbKO. HeCKOnbKO pa6bT, .B KOTOpbiX cneuHanbHO H·ccneJlOBanHCb OC-

.TaTO"'Hbie Sl.t:lpa. 
/10/ (11/ 

B pa6oTax BeHHocjJcjJa H naaoHTHHa H Jlp. H3y"'anHcb nHillb 

· 12 C(p,.pn). 11C npH yrnOBbie pacnpe):leneHHSI OCT8TO"'HbiX Slllep B peaKUHH 

T = 450 ~aB H·npoBe.t:~eao cpaBHeHHe c peaynbTaTaM~ TeopeTH"'eCKor~ 
pac"'eTa B H:aaaHynpyroM npH6nH)!{eHHH c· y"'eTOM HCKa)!{eHHbiX aona. · 

3HepreTH"'9CKHe pacnpeaeneHHSI OCTaTO"'HbiX SIJlep. npH pa.3nH"'HbiX yr

nax ·6bmH anepBbie H3MepeHbi" c noMombro cjJoToaMynbcHit B pa6oTax O.B.no)!{-
. /12,13/ . . . ' 

KHHa H. liP• , B KOTOpbiX ycTaHOBneH nopa3HTenbHbiit cjJaKT HanH"'HSI '' 

ocTaTO'IHbiX SIJlep B peaKuHSIX 
9 Be(p;2p) 8 Li ··•H 7'Li(p; pn) 6 Li npH 

T = 660 ~aB c HMnynbcaMH annoTb .t:IO 1000 ~sale:. 

HaMepeHHSI aHepreTH"'ecimx pacnpe.t:~eneHHit ocTaTO"'HbiX SI.t:~ep 6bmH 

Y 
/14/ . 

,TaK)!{e npeJlnpHHSITbi IOaaa H · paHH Ha 'nponaHoBoit nyabipbKOBOit-KaMe-, 

pe. HMH H3MepeHbi cyMMapHbie aHepreTH"'eCKHe pacnpeJleneHHSI ocTaTO"'HbiX 

Slll~P 11
8 B peaKuHH 

12 C (p!_2p) 11 8 oT.t:~enbH.o .t:~nSI yrnoa nepe.t:~Heit 
H aaaHeit. nonyccjJep B Tpex HHTepaanax Ha"'anbHbiX aaeprliit B o6nacTH T 

oT 50 .t:IO 110 MaB. HecMoTpSI Ha To, 'ITO aBTOpbi He cyMenH y"'eCTb .HeKo-. 

TOpbiX nonpaBOK Ha reoMeTpHIO 9KCnepHMeHTa H. BCne):ICTBHe . "'ero npoBeCTH 
/15/ 

. CpaBH9HHe. C TeopeTH'I9CKHM OnHC8HHeM pa60Tbl • He OKaaanOCb 

B03MO)!{HbiM 1 O"'eHb B8)!{llbiM cjJaKTOM1 HO.t:ITBep)!{):I8IDillHM peaynbT8Tbl pa-

6 
/12,13/ 

OT 1 SIBnSieTCSI. HanH"'He 3H8'1HTenbHOrO "'HCna OCTaTO'IHbiX Slllep C 

. HMnynbCSMH o'r, 1,5 .t:IO 3 F-
1 

( =s300 t-600 ~B ) • 

• 
5 



. Cnei:tyeT oco6o. OTMeTHTh, "'TO perHcTpaUHSI TaKHX 6onblliHX nepellaHHbiX 

HMDynbCOB B aKcnepHMeHTaX DO H~MepeHHIO, HaDpHMep, · B peaKUHH ( p, 2 p ) 

COBDa~.eHHit ll,BYX npOTOHOB .B KOMnnaHapaoit H CHMMeTpH"'HOH I'eOMeTpHH, 

npaKTH"'eCKH HCKniO"'eHa. H3-38 3H8"1HTenbHOI'O "'HCna ~OHOBhlX COBDalleHHHo 

3TO 03Ha"'aeT, "'TO B ·HaCTOSIUiee BpeMSI HCCnellOSBHHe OCTBTO"'HbiX Slllep 

SIBnSieTCSI. npaKTH"'eCKH ellHHCTBeHHbiM, CDOC060M nony"'eHHSI HH~OpMaUHH _ 0 

BbiCOKOHMnynbcHoA .KoMnoHeHTe B HMnynbCHOM pacnpe!leneHHH BHYTPHSillep

HOI'<? HyKnOHa, DOCKOnbKy .B HMnynbCHOM npH6nH>KeHHH a6coniOTHbie senH"'H-

Hbi HMnynbcos Slllpa OTlla"'H H BHYTPHSillepaoro HyKnoaa paBHbi. . 
, . , . I 

B llBHHOH pa6oTe HanaraiOTCSI peaynbTBTbi aKcnepHMeHTanbHoro uccne-

llOBaH~SI ailepreTH"'eCKHX H yriiOsbiX pacnpe!leneHHH ocTaTO"'HbiX Slllep ·. 8 Li 

:.1 B peaKUHH 
9
Be (p, 2p) 8 Li npH aaeprHSIXDpOTOHOB T=180 H. 660Mas. 

:. 11cnonb30B8HHe HMeHHO peaKUHH 
9 . s. 
Be(p, 2p) Li o6ycnosneao TeM, 

"1~0 SlllpO 
8 Li HMeeT TonbKO OllHO B036y>KlleHHOe COCTOSIHHe (0,98 Mas), 

yCTOH"'H,BOe K pacnally Ha. "'BCTHUbi, . "'TO· D03BOnSieT H3Y"'8Tb llBHHYIO peaK

UHIO THna ( p, 2 p ) B cny"'ae, KOI'll8 .OCTBTO"'HOe SlllpO o6paayeTCSI C pa3HH-
. ' ' 6 /16/ 

uea B aaeprHSIX B03 Y>KlleHHSI MeHee 1 Mas • 3KcnepHMeHT8nbHbie llBH-

Hbie cpaBHHBBIOTCSI c peaynbTaTaMH TeopeTH"'ecxoro aaanHaa, BbmonHeHHo

ro B HMnynbCHOM DpH6nH>KeHHH C y"'eTOM penSITHBHCTCKOH KHHeMaTHKH CTon

KHOBeHHSI llBYX llSH>KYUIHXCSI · HyKnOHOB. 

2. MeToll H3MepeHHH H peaynbTaTbi aKcnepHMeHTa 

llnSI HccnellOBaHHSI aaepreTH"'eCKHX pacnpe!leneHHH npH paanH"'HbiX yr-

nax Ha6niOlleHHSI H yrnoBbiX pacnpe!leneHHH ocTaTO"'HbiX Slllep 8 Li B pe-, 

aKUHH 
9 

Be ( p' 2 p ) 
8 

Li. npH aaeprHStX npoTOHOS T = 180 H 6eO Mas 

HCDOnb30BanaCb BBKYYMHBSI KSMepa, B UeHTpe KOTOpOH pacnonaranacb TOH

KBSI 6epunnHesaSI MHmimb. Ha pasHbiX paccTOSIHHSIX oT MHmeHH no nepH~e

P.HH KaMepbl ycTaHasnHBanHCb SlllepHbie ~OTOnnaCTHHKH DOll yrnaMH OT 20° . ' 

6 



llO 120° OTHOeHT9llbHO HanpaBll9HH51 ny'IKa npOTOHOB 1 llH8M9Tp KOTOpOI"O 

s p~ftone MHllleHH eoeTasn.11n 10 MM. Yrnosoe paspeu"!enne llll.ll 'laeTHU, pe-
, . ' 0 
I"HeTpHpyeMbiX Ka)l{llOft nnaeTHHKoft paBH.IInoeb +3 • B o6ny'leHH.IIX nenonhso-

. . , - . . . 
sanneb MenKosepHHeTbie aMynbeHH THna IT-9-0, He'lyseTBHTenbHbie K 6bieT-

pbiM i 'laeTHUaM H ll03BOll.IIIOIUH9 o6ny'IHTb MHlli9Hb 60nblliHM llOTOKOM npoTo-

.( 13 2) 
HOB · .. 19 -'laeTHU/eM o 

B o6ny'leHHbiX cpoTonnaeTHHKaX npn npoeMoTpe H3Mep.llnaeb JlllHHa ene

·llOBI liM9IOIUHX T -o6pa3Hbift BHll. Iloll06Hbie enellbi Moi"yT 6biTb o6pasosa-

Hbi .-cppai"M9HTaMH 
8 He • 8 Li 9 Li H 

8 B 0 B npHHUHne nro6oft H3 

HHX M0)1{9T o6pa30BaTbe51 npH B3aHMOll9HeTBHH npOTOHOB BbleOKOft aHepi"HH 
' . -

9 ( 9 ( -h,8 9 ( +) 9 , 9 ( ) 8 Be peaKUHH Be p,·2prr J He, Be p,prr L1, Be p,2n B). 

<f>pai"M9HTbl 
9 Li llOll)I{Hbl OeTaBll.IITb B aMynbeHH enellbi, B KOTOpbiX a -

'laeTHU~I paenalla HM9IOT_ pa3HbiH npo6ei" H HX YI"Oll pasneTa M9Hbllle 180°. 
8 8 

T -o6pa3Hbre enellbi oT He n B . llOll)I{Hbi HMeTb SHa'IHTenbHO MeHb• 

lliYIO (-
8 

He) nnn 6onblliYIO ( 
8 B) nnoTHOeTb sepen, '19M enellbi 

8 Li • B 

pesynbTaTe eneunanbHOI"O npoeMoTpa s onbrTe npH T = 660 MaB epe~m 

10
3 

T -o6pa3HbiX ene:U.~s He 6brno o6napy)l{eHo HH OllHOI"O en ella 
9 Li 

• 0 

nnn 
8 

He H HaHlleHo TOnhKO TPH enella, KOTopbre MO)KJIO 6brno 6br OTHee-

'Tri K enellaM 
8 

B • TaKHM o6pasoM, npn noeTpoeHHH aHepi"eTH'IeeKHX 

eneKTpos see T -o6pa3Hb!e enellbi MO)I{HO .6bmo npnnneaTb cppai"MenTaM 
8 

Li • TaKoft anann3 npnpOllbi T -o6pa3HbiX enellOB noKasan; 'ITO sepo-

"" · (p, 2 p ) 9 Be .IITHOeTb llPYI"HX_ pe.aKUUn, OTllH'IaiOIUHXe.ll OT , Ha .llllpax 

'lpessbr'laftiro Mana. 

IlpH O'leHb. ManbiX npo6ei"ax 
8 Li epaBHHT9llbiiO 'laeTp Ollila H3 a-

'laeTHU. OT paenalla . 8 Li :.- 8 B'~ * ... 2 a noKHllana enoft aMynbeHH. !1n.11 To-

8 Li . 6 11e,. BBOllHTb nonpasoK 11a noTepro _ . e ManbiMH npo ei"aMH, 

pei"HeTpHpOBallHeb see eny'laH, BKIIIO'Ia.ll H T9 1 KOI"lla npneyTeTBOBana TOllb

KO Ollila . a -'lapTHUa. l.JT06bi y6ellHTbe51 B TOM, 'ITO TaKH9 ene.[lbl 119 51Bll51-

IO.Te51 pesynbTaTOM eny'laHHOI"O H8ll0)1{911H51 ene.[lOB HllH npoueeea paeee.IIIIH.II, 

7 



a · oTHOCSITCSI K pacnany · 
8 

Be* , 6brno nocTpoeHo pacnpene~eii~e no ynao-. 
t •. • • 

eHHoMy npo6ery sTHX ·npennonaraeMhiX a -'IaCTHU. 11a pHc. 1 BHitHo, 'ITO 

OHO XOpOlliO COBnanaeT: C paC'l:eTHbiM pacnpeneneHHeM )lnSI . , a :-'IaCTHU npH. · 
. . 8 

pacrrane Be·* . 

TipH rrony<ieHHH ~HCTcirpa~M sHepreTHtJeCKHX pacrrpenE:meHHii .Hcnonbao- · 
. /17 I .8 • 

aanacb aaaHCHMOCTb rrpo6er-sHeprHSI H3 pa6oThi nnSI HOHOB LL B 

smepHoii SMYnhCHH. < 

Ha ·pHc·: 2-6 rrpHa'eaeHhi nonY'ieHHhie B sKc::ilepHMeHTe rHcTorpaMMhi 

SHepreTH'leCKHX pacrrpeaeneHHii SIJlep 8 ~( , o6pa30BaBlliHXCSI 'a. peaKUHH 
9 Be ( p, 2 p ) 

8 Li · H HM~IOIIlHX ~HHeTH:'tiecKHe sHeprHH T 2L > · 2 Mae, 

):(nSI yrnOB 0 2L'= 50°, 90° H 120° IIpH SHeprHSIX HaneTaiOIUHX IIpOTOHOB. 

T=180 H.660 Msa. EnaronapSI;notJTH sKcnoHeHUHanbHOH <jlopM~ Ha_6nroaa~MhiX. 
pacnpeneneHHH, nocTpoeHHhie snepreTH:'l:ecKHe cneKTphi cooTaeTcT~y~iOT 

cneKTpaM,' npHBeJleHHbiM K HyneBOH TOniUHHe MHllleHII cornacH·O nepeCtieTy, · 
. . /18/ < < • 

·\ onHcaHHOMy B pa6oTe • 8KcnepHMeHTanbHhie yrnoBbie pacnpeaeneHHSI 
8 

Li nnSI sToH :lKe peaKUHH, rrony'l:eHHhie npH sH:eprHsi:x npoTOHOB · T = 
' . 

·=180 H 660 Maa, cooTBe.TCTBYIOTnpoHHTerpHpoBaHHhiM no sHeprH~M cneKTpaM 
. L . 

SIJJ:ep 
8 Li c . KifHeTH'leCKHMH saeprHSIMH T 2 > 2 Maa·~ 8TH peaynbTa-

Thi npencTaaneHhi Ha pH c. 7. 

3, Pac'l:eT H cpaaHeHHe c sKcnepHMeHTOM 

TeopeTH'l:eCKHH aHanHa. pacnpeaeneHHH ocTaTO'IHhiX SIJl~p. B peaKUHH 
9 '8. · 

Be ( p , 2 p ) Li. BhmonHea· aa ocaoae ynpomaiOIUHX .npenn~no:lKeHHH, 

06hitiHO npHHHMaeMbiX JlnSI SHeprHH HaneTaiOIUHX 'i8CTHU nopSIJJ:Ka HeCKOnh;-, ~ 

KHX COTeH MsB, Tipean~naraeTCSI, 'ITO BO BCeM. B03M~:lKHOM HHTepaahe 

•' 

nepenaaaeMhiX HMnynbCOB OCT8TO'l:HbiM SI)lpaM OCHOBHOH BKnan B nonepe'I- .. , 

HOe Ce'l:eHHe naeT noniOCHaSI· <jle1i:HM8HOBCK8SI )lHarpaMMa pHC, 8,. ~TBep:lKJle'":', 

HHe 0 JlOMHHHpyiOIUeH ponH noniOCHOii JJ:HarpaMMbl He HMeeT, KOHe'IHO~ non-

8 
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Ha cornacHe pe3yn&TaTOB pacqeTa c onbiTOM • 

.Uanee nonaraeTCSI, qTo B paCCMaTpHBaeMOH o6naCTH aHeprHH xopowo . 

. /19/ 
Bb!llOnHSI9TCSI .HMnyn&CHOe npH6nH)!{9HHe , ll03BOnSIIO!Ilee npeHe6peqb 

acpcpeKT8MH yxoua· C M8CCOBOH n~BepXHOCTH llnSI BepiliHHHOH cp~HKUHH 1r(w,~
2 ) 

H HCnonb30B8Tb ee senHqHHY.· B cpHSHqecK~H o6naCTH 1 r(w >= .r (~ '~ 2 
=-m 

2
). 

3cpcpeKTbi. HCKa*eHHSI aonH HaneTaromeif H BbineTaiOIIlHX qacTHU B uaH

HOM pacqeTe He paCCM8TpHB8IOTCSI, llOCKOnbKY anSI Slllep OTll8qH llpH 9Hep~ 
. . /15/ 

rHSIX CTOnKHOBeHHSI T > 150 Mas OHH CT8HOBSITCSI ManbiMH H HMH 

"' 
B nepBOM llpH6nH)!{eHHH MO)!{HQ npeHe6peqb. 

TipH aHeprHSIX HeCKOnbKO COTeH Mae npo6erH HyKnOHOB B nerKHX Sill

pax HMeiOT BenHqHHbl llOpSillK8 pa3MepOB Slllpa H OHO CT8HOBHTCSI llp03paq

Hb!M llnSI HaneT8101IlHX HyKnOHOB, llnHH8 BOnHbl ~e .BpoifnSI KOTOpbiX npH 

9THX 9HeprHSIX llOpSillK8 pa3MepOB HyKnOHa. 3TO o6CTOSITenbCTBO ll03BOnSieT 

CqHT8Tb, qTQ peaKUHSI npaKTHqecKH paBHOBepOSITHO npoTeKaeT C OTllenbHhl

MH HyKnOH8MH, pacnono)!{eHHbiMH B n1060H qaCTH 06'beMa Slllpa, H qTQ OllHQ

'ISCTHqHaSI MOlten& Slllpa SIBnSieTCSI XOpOiliHM npH6nH)!{eHHeM. . . 

B uaHHOH pa6oTe npHHSIT~t BbimeyKa3aHHbte npH6nH*eHHSI H yqHTbtsaeT

CSI penSITHBHCTCKHH acpcpeKT H3MeHeHHSI 9HeprHH CTOnKHOBe!IHSI HaneTSIO!Ilero 

HyKnoHa c llBH*YIIlHMCSI HyKnOHOM BHYTPH Slllpa. KaK 6yueT noKa3aHo HH;_ 

*e• 6e3 nocneuosaTen&Horo yqeTa aToro o6cTOSITen&cTsa soo6me ·aen&3SI 

BOCllOnb30B8TbCSI 06bttlHbiMH Bl>!PS)!{eHHSIMH anSI llHcpcpepeHUHSnbHbiX nonepeq

HbiX ceqeHHH qaCTHUbl q 2 ( B HallleM cnyqae - Slllpo' OTllaqH), · nonyqeHHbi

MH B HMnynbCHOM llpH6nH)!{eHHHo 

.K 9TOMY cneuyeT ll06aBHTb, qTQ acpcpeKT8MH Hepa3nHqHMOCTH HyKnO

HOB, COOTBeTCTBYIOIIlHX 8HTHCHMMeTpH38UHH nonHOH B'OnHOBOH cpyHKUHH ,CHCTe

Mbl HyKnOHOB (npHHUHll TiaynH) , MO)!{HO npeHe6peq&, llOCKOnbKY HX BK~all 
. /20/ 

anSI nerKHX Slllep He npeBbtmaeT 2-3% 

9. 



'.lleTanH noao6HOI'O :Teop~TH'IeCKOI'O aHanH3a 6yayT H3n~~eHbl 1B llPY

I"OM M9CTe. 3aech Mbl OI'p8HH'IHB89MCSI KpaTKHM OnHC8HH9M OCHOBHb!X pe

synbT8TOB H Cp8BH9HHeM C SKCnepHMeHTanbHbiMH ll8HHbiMH, nony'leHHbiMH 

B ll8HHOH pa6oTe. 

Jlng TO'IKH. SHepreTH'I9CKOI"O cneKTpa OCTS_TO'IHbiX Slllep. ( '18CTHU8 q' 
2 

· L · ' L'· 
Ha pH C. 8), BbineTaiOWHX_ c KHH9TH'I9CKOil: SHepi'HeA T 2 nofl yi'nOM 0

2 
-+L 

8 na6. CHCTeMe ( L -cHCTeMa, p 
2 

= 0.) B pesynbTaTe peaKUJ_~H . 

P +p -+q+q +q (m+M -+m+m+M) 1 2 1 . 2. 1 . . 2 

/21 I 
. B. noniOCHOM npH6nH:>K9HHH nonyqaeM ( CMoj. HanpHMep, · ) 

rae · 

d 20' . L q 
dTLd1lL=const--2kQ tot r2(/l2) 2 2 . F .o(L)oO' (ru) ·2 • 

NN '( 2 ll -i-m2)2 

_, 2 2 2 
F = v (p 1 • p 2 ) - m M 

1 

L 

M 1 P1 

( 1) 

. (2) 

. (3). 

penSITHBHCTCKH-HHB8pH8HTHblil: nO.TOK. '18CTHU p 
1 

H. p 
2 

B Ha'lanbHOM Ka- .. 

Hane peaKUHH; 

•·. 

. ( 4) ll~ ' 2 · . L : 2 
-(q -p ) =2M T -(M -M ) 

2 2 ,_ - 1 2 1 ~ . . 
KB8llp8T 4-MepHOI"O HMnynbC8 1 nepe!laHHOI'O npoMe*yTO'IHOil: '18CTHU9 (B 

L -cHcTeMe Bbtpa:>KaeTCSI qepes KHHeTH'IecKyiO sHepi"HIO · T 
2
L · qacTHUbt 

q2 H M 1 , M2 -Maccbt HaqanbHOI'O fl KOHe'IHOI'O sraep,- COOTBeTCTBeHHo); 

(5) 

2 2 2 . 
ru =(q+q 1 ) =(m+M 1 -M2) +2T(Mi-M

2
) 

L L L L 
- 2 T ·2 ( T + m + M 1 ) + 2 p 1 q 

2 
cos 0 

2 

10 



KBanpaT nonHoA a.HeprHH .'laCTHU q H q 1' Bbipa>KaJOmeiic:;:'SI B L -cHcTeMe 11e .... 
L L · 

pea KHHeTH'IeCKYlO aHeprHJO T 2 · , yron BbineTa 0 2 .'laCTHUbi q 2 , 

KHHeTH_tJecKylO aHeprHJO HaneTaJOmeii tJacTHUbi T · n Macchi _'laCTHU, ytJacT

ayJOIUHX B peaKUHH i 

'BenH'IHHb( HMnynbCOB 1J8CTHUbl q HnH q t ·B HX. C,U,M,, 1J8CTHU p 1 

(T tot (w )= (27Tr2~ f r2 (w) d n.Q -non-
. 

H q B L-cHCTeMe, cooTBeTCTBeHHOi 
. 2 . NN w2 k"' {} 

Hoe nonepeqHoe cetJeHHe «iJH3H1JeCKoro NN-aaaHMOlleHCTBHSI, __ 1 __ -
!!,.2 +m2 

?ponaraTOpH8SI «!JyHKUHSI ( 6eccnHHOBOH) 1J8CTHUbi M8CCbl m , 2 [' ( !!.
2 

)-«!JopM-

«!JaKTOp HH>KHeH BepniHHbi, OUHCbiBalOIUHH BHpTyanbHbiH pacnall p 1 ... q 2 +ll 

(M ; ... M
2 

+m) • Bo ncex «!JopMynax CHMBOnbi 1J8CTHU p 1 , p 2 , q q l' q 2 

H A, 0603H81J8lOT COOTBeTCTBylOIUHe HM 4-HMi:IynbCbl,' 

B HMnynbCHOM npH6nH>KeHHH nnSI HMnynbcon BHYTPHSillepHoro HyKnoHa 
"* L -+ L 
K N H Slllpa OTll81JH K 2 B L-cncTeMe HMeeT MeeT(> CBSI3b · 

... ... -+ ' ... 
... L- K L + KL 0 () L () L I KLN '1-- I K2L I p 

2 
- N 

2 
· = , cos N =-cos 2 , , . {6) . 

-+L 
L -cHcTeMe noKOHTCSI H ero HMnynbc p 2 = 0. 

• \ -+L . L 
BcnencTBHe Toro, 'ITO HaneTl:nomHii HyKnoH c HMnynbcoM p 1 .( p 1 = 

UOCKOnbKY HatJanbHOe SlllPO B 

y T(T+2m')) coynapS!eTCSI C llBH>KYIUHMCSI (BHyTpH Slllpa) HyKnOHOM 
. . 

L j L L · . 
( K = T · { T + 2 m ) ) , a«!J«!JeKTHBHaSI KHHeTH'IecKaSI 

N N N . . C HMnynbCOM 
... L 
K 

N 

SHeprHSI CTOnKHOBeHHSI_onpenengeTCSI cnenylOIUHM o6pa30M: 

, L L 
T ... Ta«!J (T,TN ,ON) (7) 

L . . . 

L T. T N 1 . . . L L L 
T ~«!J = T + T N + ---- -· - \1 T{ T +2m ) y T N { TN +2m) cos() N 

m m 
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TipH 6onbWHX senHqHHax HaqanhHOH aHeprHH T senHqHHofi noTeHuH

anbHOH SIMbi v MOJKHO npeHe6peqb ( v « T ) H yqeT a!jl¢eKTHBHOfi aHeprHH 

CTonKHoseHHSI shmonHSieT'CSI nyTeM aaMeHbi · T ... T a!jl ( T, T ~ , 0 ~ ) so 

BCeX !jlaKTOpax B BbipaiKeHHH (2), COJl9piKBWHX senHqHHy T , a yqeT COOT

HOWeHHfi ( 6) npHBOJlHT K cneJlYIOWeMy BHJly !jJOpM!jlaKTOpa: 

2 2 . 2 L 3 L L 0 L L2 ' 2 -
1l f (~ ), 2rf (KN)8 (cos0N+cos0

2 
)8 (T

2
-(y'KN +M

2
-M

2
)), (8) 

rJle 2r f < KN~ npeJlCTaBnSieT C06ofi !jlopM!jJBKTOp HHiKHei!: BepWHHbi, 3BBH-

. L' t.· CSIWHi!: nHWb OT senHqHHbi nepe.r::taHHoro --nMnynbca K 
2 

= K N , 

2 ' · L ( , 2 . L2 2 . 2 ~ =2M 1 T 2 - M 1 -M 2 ) =2M 1 (y'KN +M
2
-M

2
)-(M

1
-M

2
) 

HanHqHe 8 -!jlyHKUHH B BbipaiKeHHH {8) npHBO.r::tHT K TOMy, qTo B KHHeMa-

TJiqecKH paapeweHHOM cneKTpe aHeprHfi T~ qacTHUbi q2 ocywecTsnSieT-· 
L 

CSI TOnbKO TB senHqHHa T 2 , KOTOpaSI COOTBeTCTByeT BenHqHHe HM-

L L L · 
nynbca. BHyTpHs:r.r::tepHoro HyKnoHa KN = v' TN( TN +2m) , yqacTsyiowero s 

L L .r::tBHHOM CTOnKHOBeHHH, npHqeM yron _BbineTa SI.r::tpa OT.r::taqH {} 
2 

= TT- {} N 

nns:r OnHCBHHSI .r::tBHiKeHHSI HyKriOHa BHyTpH SI.r::tpa B pacqeTe B KaqeCTBe I 

O.r::tHOqacTHqliOH BOnHOBOi!: !jlyHKUHH .MOJlenH o6onoqeK HCnonb30BanaCb !jlyHK-

UHSI r:apMOHHqecKoro ocunnnSITopa ( H .0.) 

v - ... v { 
<l>f (rl)=Nf(v).Rf(rl).Yfm(Ol), (9) 

• :-r.r::te yo (0 ) -c!jlepHqecKHe !jlyHKUHH (!jlyHKUHH neJKaH.r::tpa), 'onHCbiBBIOWHe Lm l 

·yrnosy10 qacTb sonHosoi!: !jlyHKUHH qacTHUhl. B COCTOSIIIHH C op6HTanb-

HbiM MOMeHTOM f H ero npoeKUHei!: m 

N~(v)=2f+ 2 vf+a/2 /rr~(2f+l)!! 

12 



... 

HOpMHpOBO'IHbiH MHO)KHTenb •llRSI BOJIHOBOil cpyHKUHH COCTOSIHHSI C op6HTanb

HbiM MOMOHTOM f . H pallH8nbH8SI ttaCTb 

( l 2 
exp --v r . 2 l llnSI S -COCTOSIHHSI ( f= ~), 

. v . 
R 0 (r )= 

[.' j· 
( 10) 

. •. . l 2 
r •.exp(-- v r ) 11.nsr P-cocTOSIHHSI (f = l) . . · 

l 2 . l 

I1MnynbC.HOO pacnpelleneHRe BHyTpHSIIlepHOI'O HyKnOHa onpellenSieTCSI KB81l

paTOM cpypbe-KOMllOHOHTbi OT pallH8zibHOil cpyHKUHH . (fei) o 

B ttaCTHOCTH, 11.im HyKnOHOB l p -o6onottKH · ( f= l) HMnynbcHoe pac

/22/) 
npe11.eneHHO HMOOT BHil ( CM., HanpHMep, 

L L 

·s i. ( K N 2 [ K N ) 2 .1 • 2r.,(KN)= ~K -) •exp -(-;-~-
NO KNO 

( 11) 

B HepenSITHBHCTCKOM npH6nH*eHHH, yttHTbiBasr, ttTo 

(12) . 

Bblp8)KOHHe ( 11 ) i:JanHWOM B BHilO 

(13) 

I'lle T No-B~nH'IHHa acpcpeKTHBHOH 9Hepi'HR HyKnOHa, HaXOilSIIIIOI'OCSI iia l p :... 

o6onottKe a nerKoM SIIlpe. B HacTosrmee apeMSI He cymecT'ayeT cnoco6a Teo-, . 
peTHttecKoro onpe11.eneHHSI aenHttHH THna TNo , acnellCTBHe ttero OHH 

onpellenSIIOTCSI H3 cpaBHeHHSI C 9KCnepHMOHTO~ pesyn!';TaTOB pactteTa, B 

13 



'18CTHOCTH B:bipa>KeHHfi (2) C «flyHKUHSIMH (18) • 3HaqeHH5l llOnHOI"O nonepe'l-

tot ( ) tot ( T L ) · . T . . , . HOI"O Ce'leHHSl a CLl = a . "- 0 I"Ae CLl H. "- CBSI38H:bl COOTHO..; 
PP PP a't'. /23/ a't' . 

IlleHHSIMH (5) H (7) 1 6panHCb H3 pa60T:bl H BBOAHnHCb B paC'IeT B BH..; 

.ne npocT:biX annpoKCHMHpoeaHH:biX «flyHKUHfi .nnsr paanH'IH:biX y'laCTKOB T ,~,• 
. a't' 

Tenepb nerKo y6eAHTbcsr, 'ITO ace «flaKTop:bi B AH«fJ«PepeHuHanbHOM no-

. nepe'IHOM Ce'leHHH (2) B:bipa>KeH:bi 'lepe3 M8CC:bl '18CTHU0 KHHeTH'IeCKYIO. 

aneprHro T naneTaiOIIIHX 'laCTHU H KHHeMaTH'IeCKHe .xapaKTepHCTHKH SIApa 
L L 

ocTaTKa - ero KHHeTH'IecKyro aneprHro T 2 H yron B:bme.Ta .~ 2 B L -

CHCTeMe. 
• .. 

YrnoB:bie pacnpE;!AeneHHH B:bi'IHCnsrnHcb no nony'leHH:biM B pesynbTaTe 
' 2 L· L 

'IHCneHHOI"O pac'leTa BenH'IHHaM d a I d T 2 d n 2 cne.nyroiiiHM o6p~30M: 

da 

dOL 
2 

"L L L ~ 
T2 ma~(J 2> d 2a L T2ma~/J2 d 2 a 

f ( ) dT 2 '" -~ ( L L 
0· dTLd{lL 1 ~TL dT2,d02 

2 2. 2 21 • 

L 
).~ T21. 

(14) 

EcnH aKcnepHMeHTanbH:bie yr.~:~oB:bie' pacnpe.neneHHH H3MepsrnHcb TOnb-
L. . L 

KO .nnsr aneprHA T 2 > T 2 min > 0 , To B Ka'leCTBe HH>KHero npe.nena 
L L 

cne.nyeT 6paTb T 2 = T 2 min 

Ha 'pHc. 2-6 B cpaeHeHHH c aKCnepHMeHTanbH:biMH I"HCTOI"p8MM8MH 

BenH'IHH d 2 a I d T L d n L 
. 2 2 

L 0 0 0 . 
npH 0 2 = 50 , 90 ·" 120 .nnsr T = 

L 0 660 Mae H npH 0 
2 

= 50 H 0 
90 .nnsr T = 180 Mae npHBeAeH:bi pesynb-

TaT:bi pac'leTa B:bipa>KeHHfi (2) c HMnynbCH:biMH pacnpe.neneHHSIMH H.O. (13) 

npH TN0= 10,15 H 20 Mas. lis cpaeneHHsr_ MO>KHo c.nenaTb B:biBOA, 'ITO 

npH . T = 660. H 180 Mae anepreTH'IeCKHe pacnpe.neneHHSI AOCTaTO'IHO xo-

poiiio onHC:biBaroTcsr B. paMKax npHHHT9I"O pac'leTa, ecnH AnSI a«fJ$eKTHBHOfi 

anepi"HH HMnynbcHoro pacnpe.neneHHH .HyKnona. 1 p -o6ono'IKH e SIApe 9 Be 

6paTb 3Ha'leHHSI a o6naCTH T No= (1~+20) Mae • 

.Llnsr yrnoe:biX pacnpe.neneHHfi Ha pHc. 7 · cne.nyeT OTMeTHTb xopoiiiee 

cornacHe npH . T = 660 Mae H coeepxiieHHO pasnH'IH:bifi xo.n aKcnepHMeH..; 

14 
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TSnhHOH H·TeopeTHqecKOH KpHBblX npH 

o6nacTH yrnoB 381lHeA rionyciflepbr. 

T = 180 ~aB, B oco6eHHOCTH B 

. /22/ 
AaanorHqHbre pacqeTbi BbmonHeHbi c iflYHKUHeA ~. )f(aHa • YcTa-

Hosneao, .qTo · aTa iflyHKUHSI TaK:me xopowo onHCbiBaeT aKcnepHMeaxanhHbie 

llBHHbre npH. BenHqHHax napaMeTpoB B 1 = 17 ~aB H n = 0,5 ( pHc.2). Be-

nHqHHa, napaMeTpa . B 1 B3SITa paBaoA aaeprHH CBsraH HyKnoaa aa l p ·~ 
9 /6/ ' ~ /22/ 

o6onoqKe B Slllpe Be , a BenHqHHa n - no aaanorHH .. c pa6oToH • 

01lH8KO cnellyeT OTMeTHTh, qTo B MSII'KOH o6naCTH HMnynhCOB flOBelleHHe 

T8KOH iflyHKUHH )f(aaa CHnhHO OTnHqaeTCSI OT ITOBelleHHSI iflyHKUHH rap-

MOHHqeCKOrO OCUHnnSITOpa C 

4. 06cy:mlleHHe peaynhTaToB H aaKnroqeHHe 

Jlo H8CTOSIIUero BpeMeHH peaKUHH KB83Hynpyroro Bbioii:BaHHSI OllHOro 

HyKnOHa, B. qaCTHOCTH pe8KUHH ( p, 2 p ) H8 nerKHX SlllPBX, HCcnellOBanHCb 

B OCHOBHOM llayMSI pa3nHqHbiMH aKcnepHMeH.T8nhHbiMH MeTOA8MH. 01lHH Me

TOll COCTOHT B H3MepeHHH H8 COBITBileHHSI llBYX KOHeqHbiX HyKnOHOB B KOM-

. . ' /1-6/ 
nnaHapHoA H 6nHaKoA K CHMMeTpHqHoii reoMeTpHH · • 8hi6paHHasr reo-

' • I ' 

MeTpHSI aKcnepHMeHTa H B03MO:lKHOCTH perHC'rpHpyiDIUHX npH60pOB He IT03BO-

_nSIIOT B, .aTOM. cnyqae H3MepSITh BenHqHIIb! nepellSHHbiX HMITynhCOB BbiiUe 

200-250 ·MaBle •. B llpyroM MeTolle nenocpellCTBeHHo per'HcTpHpyroTcsr srllpa 
' ·. . . · ·· . . - · I 11 I . 

0Til8qH.' nH60 'p81lHOXHMHqeCKHM Me TOll OM , nH60 C. ITOMOIUbiD ifloTonnac-

/12 13/ ' /14/ . ,. ' 
THIIOK . ' · . HnH K8Mep ·• 8 npHHUHne aTOT MeTOil HCCnellOBaHHSI pe-

. 8KUHH THna ( p, 2 p ) IT03BOnsreT perHCTpHpOB8Th Slllpa OTilaqH c niOObiMH 

nepellaHHbiMH HMnynbCSMH. OllHaKo pallHOXHMHqecKHH MeTOil H MeTOil H3Me

. peHHSI C ITOMonl't,ro K8Mep. HellOCTaToqHo TOqHbi, a B MeTOile. iflo~onnaCTHHOK 
TPYilHO perHcTpHpoBaTh MsrrKyro o6nacTh nepellaHH!>IX HMnynhcoB annoTb, llO 

~ 200 ~aB • ~~TOll ¢oTonnaCTHHOK aiflifleKTHBeH HaqHH8SI C o6naCTH HM-C . . 

nynhCOB BbiiUe 200 ~aB/ c, H c ero noMOIIIhiD 6hrna BnepBbie RccnellOBaHa 
. /12,13/ 

BbiCOKOHMnynhCH8SI KOMITOHeHT8 
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· B nannoii pa6oTe nponomKeH aKcnepHMeHTahbHb"'A ananH3 BbiCOKOHM

nynhcnoA . K?MnoneHTbi, na6monaeMoii y neKo'l'opoA nonH ocTaTO"lHbiX Mep 

8 Li , o6paaoaaBIIIHXCSI B p'eaynhTaTe pei:ucilHH 
9
Be ( p, 2 p) 

8 
Li npH anep-

rH~X npoTOHOB T = 180 H 660 Maa.· 

Tiony"'eHHbie anepreTH"'eCKHe pacnpeneneHH~ npH .paanH"'HhlX 

yrnax H nonHbie yrnoabre pacnpeneneHH~ npoananH3HpoBaHbi Te'opeTH"'eCKH 

B npennono:>KeHHH. noMHHHPYIOIIIeii ·· ponH nonrocnoii fileiinManoacKoii nHarpaM- · 

Mbi COBMeCTHO C npyrHMH ynpOIUaiOIUHMH npennono:>KeHH~MH, yKa3aHHbiMH 

B paanene 3. Ka"'eCTBeHHOe cornacHe peaynbTaTOB pac"JeTa c aKcnepHMeH-
' 

TOM HH B KOeii Mepe Henh3~ C"'HTaTb AOKa3aTenbCTBOM enHHCTBeHHOCTH 

.nonrocnoro MexaHR3Ma peaKUHH, nn~ ycTanoaneHH~ qero noTpe6oaanRCb 6bi 

npoaepKH npyrHX neo6xonHMbiX KpHTepnea, _B qacTHOCTH. KpHTepRR TpeH:Ma..; 

na-Hnra 
191• 

OnnaKo no~yqennoe_Ka"'eCTaennoe corn~cHe ne cnenyeT C"'HTaTh cny-

qaH:llbiM, H OHO, nO-BHAHMOMY, .B KaKOii-TO Mepe ne.iiCTBHTenhHO OTpa:H<aeT 

npeo6nanaromyro ponh nonrocnoro MexaHH3Ma. KpHTepHii nonycTHMOCTH HM

nynhcnoro .npH6nH:H<eHHSI c yaenH"'eHHeM aneprHH BHYTPH. ~nepnoro HyKnona . I' 

· T~ ne yxyniiiaeTC.Il ana"'H.TenbHO nn~ yrnoa nepenneii nonycfilepbr, noc

KonhKY ne aenH"'HHa T , a aenH"'HHa T .. afil (eM. (7)) onpenensteT 9TOT 

KpHTepHii. Ho nnst yrnoa aanneii nonyc«iJepbr aenH"'HHbi T a«lJ MoryT cTaH~ 

BHTC~ 3Ha"'HTenhHO MeHbiiie T .t 'ITO MO:H<eT cnenaTb H~3aKOHHbiM npHMe

HeHHe B pac"'eTaX HMnynhCHOrO npH6nH:H<e'HH~. 11MeHHO. TaKa~· CHTyaUH~ HMe

eT MeCTO B pac"!eTe qacTH yrnoaoro pacnpeneneHH~ nn~ aanHHX yrnoa.npH 

T ::= 180 Maa,. aa c"!eT. qero .cnenyeT <i:acTHtino OTHeCTH HMeromeec~ pac

xo:H<nenHe (eM. pH c. 7). 

B nannoH: pa6oTe.cpaanenHe peaynhTaToB pacqeTa npoaeneno nHIIIb B 

o6na~TH BbiCOKO.HMnynbCHOH KOMIIOHeHTbi , H .. cnenoaaTenhHO, COO;~eTCTBHe 
napaMeTpoa:RMnynhcnoro pacnpenenenH~. aKcnepHMeHTanhHbiM naHHbiM yc

TanaanHBaeTc~ 6ea y"leTa B03MO:H<Horo xona M~rKoii "!aCTH HMnynhcnoro 

16 
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. ' . 
pacnpeneneHHH. 3To o6CTOHTenbCTBO He noaaonHeT a cnyqae ¢yHKUHH.H.O. 

a«Jxl!eKTHBHoA aHeprHH T NO , o6ocHoBaHHYIO nnH 

acero H~nynbcHoro pacnpeneneHHH. 

HaniH aenHqHHhi, T No= (15+20) Mas, c K.OTOpbiMH xopowo, onHChi-

aaiOTCH nonyqeHHhie aKcnepHMeHTanbHhie naHHhie (sa HCKniOqeHHeM yrnoao-

ro pa.cnpeneneHHH npH T = 180 Mas), npeabilllaiOT ae~HqHHhi TNo =(5t-7)M~a, 
/221 . 

nonyqeHHbJe H3 KOMnnaHapHO-CHMMeTpHqHoro 9KCnepHMeHT8 
. 171 

ITpenno*eHHOe a pa6oTe· nayxKoMnoHeHTHoe HMnynbCHoe pacnpe-

1 neneHHe noaaonHeT npHHHTb o6a peaynbTaTa, OTHecg HX K paanHqHhiM o6-

. naCTHM HMnynbCOB.· K CO*aneHHlO, B nonbay TaKoro OHHC8HHH ·He npHaeneHO 

HCHbiX tPH3HqeCKHX apryMeHTOB. 

AaTophi naHHofi p'a6oTbi nonaraiOT, xaK H aaTopbi pa6oT14-7•1°•25~qTo 
CyllleCTByeT npHHUHITH8nbH8H B03MO*HOCTb H3BneK8Tb.CBeneHHH 06 HMITynbC

HOM pacnpeneneHHH BHyTpHHnepHoro HyKnoHa H qTo peaynbTaThl naHHofi pa-

6oTbi nonTaep*naiOT TaKylO B03MO)!<HOCTbo 

Ba*HhiM aonpocoM, Tpe6yiOlliHM caoero o6'bHCHeHHH, HBnHeTCH aonpoc 

0 npHpone BbiCOKOHMnynbCHOA KOMITOHeHThi. C ToqKH 3peHHH CyllleCTBYlOlliHX 

Moner.eA Hnpa HeB03MO*HO o6'bHCHHTb ee HanHqHe, ecnH, B qaCTHOCTH, He 

npJJHHTb .noaonbHO 6onbll1He aenHqHHhi. napaMeTpoa H.O. nnH HMnynbcaoro 

pacnpeneneHHH, KaK aTo .cnenaao a ·naHaofi pa6oTe.·. ITo-aHnHMoMy, · aeo6xo

nHMhi HOBbie npencTaaneHHH, nonycKaiOmHe aanHqHe 6onB111HX HMnynbcoa naH

*eHHH HyKnoaa BHyTpH Hnpa. B KaqecTae onnofi H3 aoaMo*HhiX KoauenuHfi 
' . ' ' . . ' ... . /26/ ' 

yKa*eM Ha BhinBHHYTYlO B p~6oTe n~H •. BnoXHHUeBa HneiO 0 !flniOKTya-
. ' ) 

·UHHX nnOTHOCTH MepHoro BellleCTBa, ll03BOnHl0111YlO KaqecTBeHHO 06bHCHHTb 

6onbll1He HMnynbCbl cnyqafiHblMH BeCbM8 TeCHbiMH KOppenHUHHMH Me*nY HyK

noHaMH. 

0TMeTHM, qTo onaofi· H3 Heo6xonHMhiX aanaq a o6nacTH aKcnepHMeH

TanbHoro Hc~nenoaaHHH peaKUHfi THna ( p, 2 p ) non*Hhi 6hiTb H3MepeHHH 
.t 

a6coniOTHbiX BenHqHH nH!fl!flepeHUHan!>HhiX nonepeqltb!X ceqeHHfi BO .BCeM HH-

17 



Tepsane HMllyllbCOB H OC06eHHO B nepeKpbiBaiOUlHXCSI o6naCTSIX pei'HCTpaUHH 
. . 

B JlBYX. OCHOBHbiX THnaX l;lKCnepHMeHTOB, ·'iTO noasonHT' CyJlHTb 0 B03MOlK-

HOCTH eJlHHoro aHannaa so sceil: o6nacTH nepeJlasaeMbiX HMnynbcos. 

ABTOpbi npH3HaTenbHbl npo¢eccop~M B.n • .nlKenenosy, n.l1. nanHJlYCY 

H H.A. nep¢nnosy aa nO]l]leplKKY pa60Tbl H HHTepec K Hell:, .B.n. PyMSIH-

uesoil: aa npOCMOTp <JloTonnaCTHHOK. 0JlliH H3 aBTOpOB (B.K.C.) rny6oKO 

6naroJlapeH npo¢. H.A. qepHHKOBY aa o6cylKJleHHe KHHeMaTH"iecKoro aHann

aa, npHMeHeHHOI'O B ]laHHOH pa6oTe. 
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L . 
noA yrnoM 8 2 · = 50° B naG. CHCTeMe; T -= 660 MaB. KpHBbie -
1,2 .H 3 ,.. pa~'leT Bbip8lK~HHA (2) C HMnynhCHbiMH pacnpeAerieHHliMH 
H.O. npu T NO= 20; 15 H 10 MaB, cooTBeTCTBeHao. TiyHKTHpHas 
KpHB8ll - pac'leT C tjlyHKUHeA. M. JKaaa / 22 / npH aHeprHH CBH3H 
B 1 = 17. MaB H · o =' 0,5. KpHBSH 4 - cjlaaoab!A o6'beM c y'leToM· 
ABHJKeHHH BHYTPHliAepaoro HyKnoHa. KpHBSH 5 - pac'leT c 6ainepoa
.CKHM cjlopMcjlaKTopoM .npH R := 3 F • 
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HMnyllhcHLIMH pacnpeAeneHHIIMH H.O. npn TNd" 20,15 H 
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Be ( p, 2 p) · Li , . + -SKcnepuMeHTan&HLle ABHHbie npu T = 

= 660 MaB ( T ~> 2 MsB). +- aKcnepuMeuram.uble ABHHLle 
npu T = 180 Mas ( T ~ > 2· Mas). Cnnowubie m<HHH - paC'IeT 
no cj>opMYne (14) f. HMnyn&CHL!M pacnpe~teneuaeM H.O. npu TNO 
= 20 Msa H T ~minD 2 Maa. nyaKTHPH8H KpHBBSI npoaeJteHa 
no sxcnepuMeHTanhB~M roqxaM yrnoaoro pacnpeneneaust npa T = 
= 180 Mas. 
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160 

Pnc·.s. 

R 
{m) 

~ 
(Mt) 

qi(m) 

q (rn) 

q2 
(1'12.) 

nomoCH851 cpei!:HM8HOBCK851 llH8I'p8MM8 peaKUHH p t+P:j->q+q t + q 
(m+M 1 ->m+m + M 2 ) , r.11e CHMBOnbr p 1(i=l,2), q

1
(f=O,l,: 

H f1 03H8'18IOT OllHOBpeMeHHO '18CTHUbi H HX 4-HMnynbCbi. 
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