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J' 

AHH OTaUBSI 

PaccMoTpeHbi xapaKTepHbte 'lepTb! pe 3oH aHcHoro B38HMOLlellcTBH!I 6&ICTpbiX Me3o

HOB C !ILlpSMB B TOll o6naCTII aHeprHll, rLle B03MOlKHO o6pa30B8H!Ie R306ap "N* BUB 

y• . nolt83 8HO, 'ITO Upll 9TOM B03MOlKHO T8KlKe o6pa30.B8HHe TSK H83b!BSeMOll RLlep-

HOll sao6apb1. B cny'lae yupyro ro pacceRHH!I wHpH)ia H Macca !!Llepsol! sao6apbl onpe

Llen!IIOTC!I TOUbltO WHpHHOll COOTBeTCTBYIOUlero pe30H8HC8 B B38HMOLlellcTBHeM H306apbl 

C HY KUOHSMR !l.llpa. YsenH'IeHRe ll!HpHHI>I ··H306apHOrO COCTORHR!I RLlep, CB!I38HHOe C !lBH

JKeHHeM HyKnosos B !! Llpe, oTcyTc;TByeT. AsanorH'IHoe aaltn.IO'IeHHe cnpaBeLlnRBO R LlU!I 

Heynpyr!IX LlBY.X'ISCTH'IHb!X peaKuHll. Vfay'leHHe UOUOlKeHH!I R WH pHHbl MSKCHMyMa B ce

qeHRII B38BMO!le l!CTBH!I Me30HOB C !!Llp8MH U03BOU!IeT UOUY'IHTb CBeLleHB!I 0 x apaKTepe 

y• .N • N ·N• saaHMO!lellcTBHll. Oco6eHHO IIHTepecHbi c aToll TO'IKII apeHHR Be-

cneaosaH!IR pea~~:usll THna K --d -+ An K-He 4
-+ AH 3 

2 1 
II T.U. 

Abstra ct 

Some characteristic features of the resonance interaction of fast mesons with nuclei in the energy region, 

where the N • and Y • isobar production is possible, are considered. It is shown thst the so-called ~uclear 

isobar is also likely to be produced. In the case of elastic scattering the width and the mass of the nuclear 

isobar are determined only by the width of the corresponding resonance and by the interaction of the isobar with 

the nucleons of the nucleus. There ie no increase in the width of the isobar state of nuclei due to the nucleon mo -

tion in the nucleus. A similar conclusion holds also for inelastic two-particle .reactions. The study-of the position 

and the width of the maximum in the cross section for meson interaction with nuclei allows to obtain some information 

about the character of Y • N and N N• interactions. From this point of view it is especially interesting to inve8-

tigate reactions of the type K - d -+ A n , K -He 
4 

-+ A H 
3 

and the like. 
2 1 

B nocneaHse roa&t n~ 

HYKUOHSMH 6blna OTKpb!Ta [ 

wecTb (n N) 

TpH (KN ) 

pe30HSHCO B 

pe30H8H CS 

p OHSMH H H9CKOUbKO pe30HE 

Uenb HacTo!lweA pa6• 

H biX p930H&HCH biX COCTOSIHHi 

aao6apoa
121

• B LlSUbRellwe 

cax ynpyroro pacce!IH HR Me 

MOLleliCTBHRX. 

B 1. PeaoHaHcH ble s: 

B3aHMO!lellcTBHe 6blcT 

npeLleUbHbiX Cny'IS RX : "y3KC 

lK R3HH pe30HSHC8 MHOrO 60 

na no cp aBHeHHIO c paccTo 

BO BTODOM - RM99T M9CTO 

6apbl HMeiOT r • 100 Mae 

CUy'lae He HCKUIO'IeHO UOR BT 

HSHCa. 

npouecc B3SHMO!l el!C1 

MOlKHO paCCMSTpHBSTb KSK 

sap a A' H e ro pacnaLl. I 

peaKUHR 

f 
H clJOpMclJaKTOpOM 

xl AuanorR'IHoe paaae1 
H b!X npouecCOB C y'ISCTHeM 

HOrO pacceRHHH y - KBS 

nos. Ponb t. B a ToM c1 
Tanna R T .Ll . 



:>!lel\CTBHSI 6b!CTpblX Meao

>BSHHe H306a p .fi" HnH 

9HHe TSK H83biB8eMOll Sl!lep

a gaepaol! Hao6apbi onpe

aaaliMO!lellcTBHeM Hao6apbi 

iHSI H.ll9p, CBR38HH09 C .ll.BH-

qeaHe cnpaeeanHBO H anSI 

WHpHH hl M8KCHMJM8 B ce-

ITb CBeaeHHSI 0 xapaKTepe 

I C 3TOII TOqKH 3p9HHH ac-

AR' 
1 

II T.n. 

1ith nuclei in the energy region, 

1own that the so-called nuclear 

h and the mass of the nuclear 

• the interaction of the isobar witb 

te of nuclei due to the nucleon mo -

reactions. The study -of the position 

:lei allows to obtain some infonnation 

t is especially interesting to inves-

'· 

B nocnenaHe rO!lhi npH HccnenoeaHHH aaaHMO!lelicTBI!SI aneMeHTapHbiX qacTI!U c 

ayKnoaaMn 6htna OTKpbtTa uenag oepnH peaoaaacoe
11 1 

B aacToHwee epeMH naeecTHbt 

wecTb (uN) peaoaaacoe /e nan&aellweM oaR 6yayT o6oaaaqaT&CH, KSK !I* I 
1 

TpH (KN ) peaoaaaca (Y*) , TPH peaoaaHCHbtx cHcTeMbi rr -Meaouoa c rHne-

pOH 8MH H HeCKOnbKO pe30H8HCH b!X CHCTeM Me30HOB. 

Uenb aacToSiwell pa6oTbJ aaKn!OqaeTCSI B BhlS!CH eH HH ceollcTB aaanorHqHbJX H!lep

uwx pe30H8HCHWX COC TOS!HI! ll, B KOTOpWX O!lH H H3 HJKnOHOB !i!lp8 38MeHeH K8KOll-nH60 

H3o6apoll
121 

B aanbHellweM o6cy>KaaeTcH o6paaoeaaRe s nepHbiX Hao6ap KSK a npouec-

C8X ynpyroro p8CCeSIHHSI M930HOa H8 S!!lp8X, T8K H a COOTB9T C TB JIO WI!X HeynpyrHX a3aH

MO!leliCTBI!SIX, 

§ I. Peaoaaacawe aaaHMoaellcTBHSI 6wcTpwx qacTHU c HapaMH 

BaaHMO!lellcTBHe 6hlCTpb!X qacTHU c snpaMH paccMOTpHM a nSI npocTOThl B neyx 

npe aenbHbiX cnyqagx: " y aKoro• R "wHpOKoro• peaoaaucoa . B nepaoM cnyqae epeMSI 

JKR3HH pe30H8HC8 MHOrO 60nb We X8p8KT9pHOrO Sl!lepHOrO Bp eMeHH, T,e. ero WRpHH8 M8T 

na no Cp8B HeHHIO C p8CCTOSIHHSIMH . fj. MelK.llY Sl!lepHhlMII ypaBH9HIISINII /r <:. 5~10Mea/, 

BO aTOOOM - HMeeT MeCTO o6paTHaSI CHTJSUH!Ix/. Bee H3BeCTHbJe .N* H Y* - H3o-

6apbt HMeiOT r- 100 Mea H TOnbKO Y* c M = 1520 - r = 16 Mea. B nocneaaeM 

cnyqae He HCKniQqeao UO!IaneHH 9 HeKOTOpb!X caollcTa, X8p8KT9pHhlX .llnSI "y3KOro• peao

H8HCa. 

npouecc aaaHMO.!lellcTBHSI Me3oaoa c S!!lp8MH A a cnyqae "yaKoro· pe30R8HC8 

MO>KRO paccMaTpi!BSTb KaK nee nocnenoaaTenbHhle peaKUI!R - o6paaoeauHe H3o6apuoro 

H.llpa A ' 11 ero pacnan. BeooHTH OCTb o6paaoaaHHSI A' onpeaenHeTcSI aMnnHTJ!lOA 

peaKUHH 

+ N 
Ill 

H <j>OpM<j>SKTOpOM 

xi AaanorHqaoe paaaeneHHe ncnonbayeTCSI a nHTepaType npH o6c ylK!leHHH KacKa.ll

HhlX npoueccoa c yqacTHeM y -KBaHTOB, uanpHMep, yy -nepexoaoa HnH peaoaauc-

aoro pacceSIHH SI y - KaSHTOa Ha !i !lpaX, BXO!lS!WHX B COCTSB MOneKyn HnH KOHCTan-

nOB, Ponb !'J. B 3TOM cnyqae HrpaeT paccTOSIHHe Mew.ay ypoaHSIMH MoneKynhl, Kpllc-
Tanna H T. ll.. 
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(q J-J'P*,Ij! e 
1 A A 

~ ~ 

l q • 
-L

h 
dr /2/ 

3 aec b 'P - H 
A 

'P A,- BOnHOBbi9 cpyHKUHH COOTB9TCTBy!OUlHX COCTOHHHll Haep 'A H •A) 

q - HMnynhc, nepeaaHHblll HLIPY B peaKUHH 
l 

Pacnaa Hapa A' · 

" + A A' 
k 

OnpeaenHeTCH cpopMcpaKTOpOM 

.. 
lq2 

dr 1 

/3/ 

/4/ 

rLie .Pt 

F 2 (q 2) = f'P: 'P A,e 

-BOnHOBaH cpyHKUHH KOH9'1HOrO COCTOHHHH q 
2 

-aMnynhc, nepeaaHHbill HLIPY npH 

pacnaL\e. TaKHM oopaaoM, ttnH L\Onro>KHByUlero peaoHaHca npouecc aaaaMoaellcTBHH Meao-

HOB c HapaMH onpeLienHeTcH LIBYMH cpopMcpaKTopaMH F1 H F 2. H ce'leHHeM peaKnHH 

Ill. VIa acex B03MO>KHbiX cocToHHHll Hapa A' B cHny aaKOHa coxpaHeHRH aHeprHH 

p eanHayeTcH oob!'IHO TOnhKO OLIHO cocToHHHe /ocHOBHoe HnH Boaoy>K aeHHoe/. B cnyqae 

>Ke ero pacnaLla MO>K9T Oopa30B8ThCH uenblll Cfi9KTp B03MO>KHbiX COCTOHRHll, BepOHT

HOCTh pacnaaa H30oapHblX Raep fiO pa3nH'IHblM KaHanaM OnpeaenH9TCH cpopMcpaKTOpOM 

F2(q2). 

B cnyqae 'wHpOKoro• peaoHaHca saaHMOL\e!! c TBHe ObiCTpbiX 'laCTHU c HapaMR y>KR 

He HM99T CMblCna paCCMaTpHBaTh KaK L\B9 nocneLIOB8T9nhHbl9 peaKUHH BBHay Manoro 

Bp9M9HH >KR3HH R300apHOrO Hapa. noaTOMy B9Ch npOU9CC OfiHCblB89TCH Teneph oaHRM 

cpOpMcpaKTOpOM 

F 

.... 
lq• 

( q) = J 'P 'P * e -h- dr 1 
A I /5/ 

rL\9 q - HMnynhC, nepeL\aHHblll HL\py, R aMnnHTYLIOll COOTB9TCTBYIOUlero aneM9HTap-

HOrO npouecca /eM. D 2 H ~ 3 I. 

§ 2. Ynpyroe pacceHHHe 

npH ynpyrOM pacceHHHH ObiCTpbiX '18CTHU HB Hapax B OonaCTH 'y3KOrO' pe30HaH-

'PA ='PI = I q+ I 
2 

ca I I; 
l 

F 1 (q i F 

H 

2 
( q 2 ) f'P* ,'P e 

A A 

.... 
lq ' -r-

dr 1 

T,e. C9'19HHe pacceHHHH onpe.a.enHeTCH OL\HHM cpOpMcpaKTOpOM. 

161 

CneL\yeT OTMeTHTh, 'ITO soaepHble Haooapbl OYLIYT oopaaoBbiBaThCH npH Llpyrol! 

aHeprHH na.a.aiOUlHX 'IBCTHU, '!eM B cny'lae CBOooaHb!X HyKnOHOB. 4acTH'IHO cMeweHHe 

4 

Bbi3BaHO pa3nH'IR9M MaCC 

KHM. Bo-BTOpbiX, cMemeHHe 

pa3nR'IR9M B 3HeprHHX CBH 

npeacTaBnHeTCH HHTepeCHb!M 

nerKHX HapaX B OOnaCTH 

3aeCb MO>KHO 0 )1<HaaTh CMell 

Ta, 'ITO oaHonHOHHbill ooMeH 1 

Y* - peaoHaHca I= 0 I 

eT cymecTBeHHyiO ponh. TaKH 

COB L\aeT B03MO>KHOCTh H3Y 'II 

HyKnOHaMH. 

B cny'lae 'wRpOKor o • 

/5/ C 'P a 'P 'H B oOpHOBCII 
I A 

131 
oy Ll eT HM 9Th BH Ll 

F( 

rL\e 'l'(q,E)- aMnnRTyaa 

HO, 1.JTO npH .QOCTaTO'iHO M81 

noaToMy ce'!eHHe Mo>KeT Obi' 

B o~Rx p ·aaoopaHH biX 

HL\9p, KaK BRaHO H3 cpopMyn 

B9TCTBy[()Ul9rO p930HaHca. n 

MH >KH3HH CBOOOaHblX H CBH 

B COCTaB Raep, HM9!0TCH HO 

WHpHHbl RaepHbiX pe30H8HCOI 

Bo3MO>KHbl TSK>Ke H COOTB9'I 

HJJ.9pHbiX pe30H8HCOB aaeT 

Tepecy[()mell Hac TO'<KH apeE 

.!lHcppaKUHOHHOe pacce> 

KapTHHy p930HaHCHOrO paCC! 

OTB9TCTByeT HeynpyrHM pe3 

HH H, WHpHHa KOTOpOrO OOnh 



121 

COCTO SIHHll IID.9p •A H •A) 

131 

141 

ijbC, nepeD.aH R bJil RD.py npH 

[9CC B3aiiMOD.91lCTBHSI M930-

F 2- H ceqeHHeM peaKilHII 

tKOHa COXpaHeHIISI 9Hepr11H 

eoa6y>K aeHHoel. B cny'lae 

oKHbiX cocTOHRHil. BepoaT

~aenaeTcR cjJopMcjJaKTOpOM 

rpb!X 'laCTHU C !ID.paMJI y>Kfl 

e peaitUIIH BBHD.Y Manoro 

UHCbJBaeTCH Tane pb OD.HHM 

151 

39TCTBYIOlUero aneMeHTap-

o6nacTH "yaKoro" peaoHaH-

(r ' 161 

"· 
!l30BbiBaTbCH npH llpyroll 

lHOB. LjaCTH'IHO CM9lU9HH9 

1 

Bbi3B8HO p83llH'IR9M Mace H Y KllOHOB H H D.ep , T.e. SIBllSI9TCSI 'IHCTO KRH e ,, a TH'Iec

KHM. Bo-BTOpbiX, cMemeHae peaoHaHcos 6yaeT TaK>Ke onpeJienRTbCH B03MO >K HbiM 

pa3nH'IH9M B 3HeprHHX CBSI3H HYKllOHa H H300apbl B Rape. B CBSI3H C aTHM 

npeacTaBnHeTcH 

neritHX aapax 

HHTepeCH b!M 

B o6naCTH 

H3M9pHTb C9'19HH9 

Y * pe:?OHaHCa C 

pacceRHHR K -Me30HOB Ha 

M = 1520 Mas H r = 16 Mas. 

3D.9Cb MO>KHO O lK HD.aTb CM9lU9HHSI nonO>K9HHSI p930HaHCa, HanpHMep, H3-3a TOr O cjJaK-

Ta, 'ITO oaHonaoHHblll o6MeH Me>KD.Y Y* H N aanp~meH laaoTonH'IeCKHll cnHH 

Y* - pe30HaHca f = 0 I , B TO speMH KaK s NN - B3aHMOD.91lCTBHH OR Hrpa· 

eT cymecTBeHHYIO ponb. TaitHM o6paaoM, RccneaosaHHe nono>KeHRR aaepHbiX p eaoHaH

cos D.aeT B03MOlKHOCTb 113Y 'IHTb H9KOTOpb!9 xapaKT9pHCTHKH B3aHMOD.91lCTBHR H306ap C 

HyKnOH8MH. 

B cny'lae "lllllpOKoro· peaoHaHca ynpyroe pacceHHHe onHCb!BaeTcH cjJopMcjJaKTOpOM 

15 1 c 'l' = 'l' • H B 6opHOBCitOM np116na>K eHHH aMnnaTy aa aT oro npouecca F ( q, E ) 
I A 13 1 

6y D. eT liM 9Tb BJI D. 

F(q,E) ='l'(q,E)F
3

(q), 171 

rae 'l' (q, E) - aMnnRT ya a pacceRHIIR MeaoHOB Ha cso6oaHhiX HyKnoHax. CymecTBeH

Ho, 'ITO npH D.OCT<lTO'IHO Manb!X yrnaX paCC9RHHSI nepeaaHHbtll HMUyllbC TaK>Ke Man II 

U03TOMy C9'19HH9 MO >KQT 6b!Tb 3Ha'IHT9nbHbiM. 

B o~11x paao6paHHblx Bblllle npeaenbHbiX cny'laRx lllllp11Ha 11ao6apHbiX c ocTORHIIA 

Raep, Kait BIID.HO H3 cjJopMyn 121 H 17 I, 6ylleT npH6nH3HT9nbHO pasHa ll!Hp11He cooT

BeTCTBYIOlUero pe30HaHca. npll Bb!BOD.e 12 1 H 17 I . ItOH 9'1HO' npeanonaranocb, 'ITO spa

Mil lKH3HH CB060llHbJX H CBSI38HHbJX H306ap OD.JIHaKOBO. EcnH lK e D. nil H306ap, BXOD.SilUHX 

B COCTaB RD.ep, HM910TC!I H0Bbl9 KaHallbl pacnaaa, TO 6yaeT Ha6niOD.aTbCSI YB9UH'I9HH9 

lllHpHHbl SID.9pHbiX pe30HaHCOB. Y'KalKeM B Ka'19CTB9 npHMepa peaKUHH 

N*+N .. N+N 181 

Y*+N .. A(!.)+N. 191 

BoaMO>KHbi Tait>Ke H cooTBeTCTByiOmHe MHoroH y KnOHHbla npoueccbl. VlayqeHIIe ylllHpaHRII 

!ID.9pHbiX pe30HaHCOB a aeT B03MOlKHOCTb OU9HHTb C9'19HR9 9THX peaKURll, KOT Opb19 C HH

TepeCVIOlU9ll Hac TO'IKH apeHHH auanorH'IHbi 6eaMe30HHbiM pacnaaaM ranepcjJparMeHTOB. 

ilHcjJpaKUIIOHHOe paCC9SIHH9 6biCTpbiX 'laCTIIU Ha HD.pax H9CKOUbKtl ycnO>KHHeT 

KapTHHy peaoHaHcHoro pacceHHHH. Ta qacTb aacjJpaKUIIOHHoro pacceHHHH, K o TopaH co

oTseTcTsyeT HeynpyrHM pe30HaHCHbiM pe8KUHSIM, 6yll 9 T D.aBaTb UHK B C9'1 9 HHH pacceH

HHH, lllHpHHa KOTOpOrO 60Ublll9 lllHpHHbl pe30HaHca. 3TO "pa3MbJTHe" UHKa Bb13BaHO 

5 



anH!IHHeM cpepMHeacKoro naH >KeHH !I ayKnoHoa a 11 npe. OueHKH noKa3biBaiOT, 'ITO nHcppaK

IIHOHHblll IIHK nnll •yaKoro· p eaOH8HC8 6yneT HMeTb r ~ 60 Mae npH pc .. 300 Maa
14 : 

OcTanbHble Heynpy rae npoueccbl 6ynyT naBaTb rnanKHil ¢o· a B ce'leHHH pacce!IHH!I. 

npH pacce!IHHH 6bJCTpb!X '<8CTHU H8 cpenHHX H T!I>Kellb!X llnpaX, KOrna BepO!IT 

HOCTb CTOnKHOBeHH!I BenHKB, !!.llp8 CT8HOBSITC!I 1Ip8KTH'!eCKH "qepHbJMH" n n!l WHpOKOrO 

HHTepB8118 3Ha'leHH It 9HeprHll '18CTHU, II0.9TOMy HHK8KH X pe30H8HCHbiX OC0 6eHHOCTell B 

C9'19HHRX He 6y.neT. 8 CBR3H C 3THM Bee 3 8M9l.I8HHR, c.o..enaHHbl9 B b1W9 , OTHOC RTCR B 

OCHOBHOM K nerKHM RnpaM. 

V!M eJOLUHec!l aKc;:nepHMeHTanbHbie naHHbie no ce'!eHHHM y npyroro pacce!IHHH 11 

Me30HOB H8 Hnpax O'leHb CKY.llHbl H He II03BOIISIIOT cnenaTb K8KHe-nH60 38KniO'!eHHII 0 

CBOliCTB8X HnepHb!X pe30H8HC OB . 0TnenbHble 3Ha'!eHH!I Ce'!eH&Jl, I!Ony qeHHble B o6naCTH 

!(• - pe30H8HC8, CBH.ll e TellbC TByJOT' no-BB.ll HMOMy , 0 B03ltHKH OBeHHH RnepHOll H3068pbl 

m1 ~ 
npH pc - 300 Maa • nonHOCTbiO OTCYTCTByiOT naHHbie 0 pacc eSIHHH k -M e30HOB 

H8 HnpaX B o6naCTH Y* - pe30H8HCOB. 8 CBH3B CO CK838HHbiM HCHO , 'ITO 9KCnepa-

MeHT81IbHOe H3y'!eHBe p8CCe!IHB!I 6bJCTpb!X '18CTHU Ha Hnpax B o6naCTR pe30H8HCOB 

gpencTaBn!leT B H8CTORLUee BpeMR 60nbWOJl RHTepec. 

ll 3. Heynpyra e npoueccbl 

Paana'!Horo pona Hey npy rae npoueccbi saaaMonel!cTBHH 6bJCTpbiX <~acTH(I c RnpaMH 

6ynyT TaK>K B HMeTb peaoHaHCH b!J! xapaKTep, ecna aneM e HTapHbJll npouecc eaaaMonellcT

BR!I '18CTHU C HYKIIOH8MR BeneT K o6pa30B8HH IO R306ap; WRpBH8 H IIOnO>KeHHe Rnep

Hb!X pe30H8HCOB onpenen!I IOTC!I X8p8KTepOM COOTBeTC TByiOLUHX p e 8KUH JI . 

PaccMoTpeHRe Ha<~HeM c npoueccos aeynpyroro p a cceR HRR 6bJCTpb!X 'IBCTHU Ha 11n· 

pax , HanpaMep, 

3 necb 

+ 12 12* + 
11 + c ~ c. + 11 1101 • h 

RnH 

- 12 u• 
11 + c ~ c + 11 I ll/ 

c u• o6oaHa'!a e T soa6y>KneHHoe cocTORHHe 11npa yrnepona. BepoRTHOCTb 

' 
aToro npouecca onpenenReTcR cpopMcpaKTopoM / 5/ nn11· "wapoKoro• peaoHaHc a a cooT

BeTCTBeHHO .llBYMII cpopMcpaKTopaMR / 2/ R / 4 I nn11 "yaKoro • peaoHaHca. Bee aaKniO'IBHHR, 

cnenaHHbJB Bb!We OTHOCHTenbHO IIOIIO>K eHR!I R WHpRHbl ll .llepHOrO peaOH8HC8 .llll!l ynpy-

roro pacce!IHHR/ ocTaiOTCII cnpasennHBbl a B :>TOM cnyqae, ecna Bbi.ll enReTcR onpeneneH

Hoe COCTOIIHHe B036y>KneHHOrO Rnpax/ 

x / 
Bb!neneHHe onpeneneHHblx cocTO!IHHll soa6y>KneHH biX Rnep npaKTH'Ieci(H MO>KHO 

nposecTH nn11 HH31(HX ypoBHell nerKHX Rnep, Korna 6. - /5 - 10/ Mas. · 

6 

O.llHaKo cnenyeT n onqe 

CH cpOH, CBH38HHbJll C .ll H cppaK 

CBII38HHblll C npyrHMH Heynpy· 

3TO 06CTO!ITBIIbCTBO ,llel 

/ 10 / a / 11 / c uenbJO aa y '!eHa ' 

1\Hl.tle!\CTBHeM. 
AHanorH'IHBII CRTyaURR R 

R 

11 

KOTOpb!e O'IBHb y .ll06Hbl ,llll!l 

e ·ll f3 -pacnana. 

J.13BBCTHO, 'ITO Rnpa 

Mae/ cocTaBnRIOT aaoTo . 

Bap HBHTHOCTR Ce'!eHH!I peaKUJ 

3TO 06CTORTellbCTBO MO>KeT 

necco e. 

npaeeneM ewe p11n H 

HbiX pe30H8HCOB , T.K. B STOJ 

eBCKOrO .llBH>KeHR H HYI(IIOHOB 



IKH ITOKH3b!BHIOT, 'ITO .llH¢paK

MaB npH pc ~ 300 Ma/
4

: 

YH B ceqeHHH p8CC9HHHSI. 

~)lb!X H.UpHX, KOr.llH BepOHT

:1 "' qepH biMH• .Q.llH WHpOKOrO 

30HHHCHbiX OCOOeHHOCTell B 

rt8HHbi9 BbiW9, OTHOCSITCSI B 

M y npy roro pacceHHHH rr -

b KHKH e -nHDO 3HKITIO'IeHHH 0 

:eHHli, nony qeHHbie B o6nacTH 

~HKH OBeHHH H.UepHOII H300Hphl 

re o pac c eHKHH { -Me30HOB 

838HHbiM SICHO, qTO 3KCll9pR

IX B OOITHCT H pe30HHHCOB 

~"" ObiCTpbrX 'IHCTHil c H.upaMH 

rapHbiii npouecc aaaHMo.uellcT

uHpHHa H nonolKeHHe H.uep

:UHX peaKUHII . 

: eHHHS! ObiCTphlX qacTHU aa S!.ll' 

/1 0/ 

I ll/ 

la yrnepo.ua. BepoS!THOCTb 

:UHpOKOro' pe30HBHCH H COOT

'"'O" peaoaaaca .. Bee aaK.nlO'IBHHH, 

epHOrO pe30H8HCH .!liTH ynpy-

' ecnR Bht!l enReTCSI onpe.o enea-

IHblX H.Uep npHKTH'IeCKH MO~HO 

/5 - 10/ Mas. 

O.uHaxo cne.uyeT no.u'lepKHyTb, 'ITO B oTnH'IHe oT ynpyroro pacceRHHH, r ·.ue HMeeT

cH tPOH, CBH38HHbiii C .llHtPPHKUHOHHblM pacCef!Ht<eM, B pHCCMHTpHBHeMOM CITY'IHe tPOH, 

CBf!3HHHblil C .llpyrHMH HeynpyrHMH OpOUeCCHMII, 6y.ueT OTCyTCTBOBBTb, 

3TO ODCTOHTeiTbCTBO .uenaeT OCOOeHHO nepcneKTHB'!biM HCCITe,llOBHHHe peHKUHII THITH 

/10/ H /11 I c uenbiO aa y '!eHHR aonpocoa, cBH3HHHblx c Y*N II 

l\1,9,llej\cTBHeM. 

H 

AaanOrH'IHHH CHTyHUHH HMeeT MeCTO H .!liTH npouecCOB TIIUH 

+ l2 
" + c 

I2 
N c 

l2 
11 + c. ~ 

I2 

I2 
N 

? 

+ e 

12 
B, + 

0 
+ " 

+ 

0 

" 

/ 12 / 

/ 12' I 

/ 13 / 

n :· c_:· + e 1131 
KOTOpb!e O'leHb Y.llOOHbl .!liTH H3y 'leHHH C ITOMOWb!O MeTO,llOB, CBH3HHHb!X C perHCTpHuH-

e'l\ {3 -pacna.ua. 

12 

V!aaecTHO, 'ITO H.upa N 1 

Mas/ COCTHBnHIOT H30TOITH'IeCKHli 

u* 
B ;• H C 

6 
I c aaeprHeA aoa6ylK.ueHHH 15, 11 

TpHnneT/
6 / 0TCIO.ll8 B CHITY H30TOITH'!eCKOII HH-

BHpHHHTHOCTH ce'leHHH peaKuHII / 10 /, / 12 / H / 13/ .uonlKHbi 6biTb paBHbl MelK.uy co6oll. 

3TO OOCTOHTenbCTBO MOlKeT Db!Tb HCITOI!b30BHHO npH COBMeCTKOM H3y'leHHII 9THX UpO-

JleCCOB, 

npHBe,lleM ewe pH.U HeynpyrHX peaKuHII, KOTOpb!e Y.llODHbl .!liTH H3y'leHHH H,llep-

HbiX pe30HHHCOB, T.K. B 9TOM cny'!He THK>Ke HeT 'pH3MbiTHH' pe30HHHCB H3-3H 4JepMH- ' 

eBCKOrO ,llBH lKeHH H HyKnOHOB B H.llpe: 

+ / 14/ " + d 

+ H' + d, 11 + ~ p 
I /15/ 

J 

" + He ... 
2 

n + d, / 15' I 

k + d • A + n , /16/ 

k 0 + d A + P , / 16' I 

• J 
k + He ~ A +H / 17 I 

2 I 

• 0 J 

k + lle
2 

I +H 
I 

/18/ 

• 3 

k + He I + He 
2 2 

/19/ 

7 



H T.n, M e>KllY ce'!eHHHMH Hei<OTOpbiX H 3 nepe'I HCneHHblx Bb!W e peaKual! cyLUecTByroT 

onpeneneHHble H30TOUK'19CKHe COOTHOWeHHH, KOTOpble MO!'yT OKa3aTbCS! UO/le3Hb!MH npH 

Hccne a oaaHHH 3THX npoueccoa. Tal< ce'!eHHII p e aKuHI! /15 / H /15'/, / 16/ a /16'/ paa

Hhl M9 >K llY co6ol!, a M9>KllY Ce'!eHHS!MH peaKUHII /18 / H /19/ HMeeTCS! COOTHOWeHHe 

• 
2u ( k Jle 

2 

0 • 
I ll 

1 

• 
u ( ~ Jle I • Jle 2) • /20/ 

3KCilepHM9HTallbHOe HCCil e llOBaHHe peaKUHH / }4/ UOKa3allO, 'ITO HMeeTCH llHK B 

Ce'!eHHH npH pc ~ 280 Mas c r ~ 100 Maa
17 1

• XapaKT e pHCTHKH 3TOI'O peaoaaaca 

coanaaaroT c xapaKTepHCTHKaMH H3BeCTHoil N* - Hao6apbt, T eop e TH'IecKHe pac'!e-

Tb1
1 8

•
9

•
101 

noKa3btBaroT, 'ITO noaeneHHe ce'!eHHII peaKUHH / 14 / xopo wo cornacyeTCH c 

npellllOllO>KeHHeM 0 CllellyiOLUeM MeXaHH3Me 

TT + + d .. N* + N .. p + p /21/ 

ViMeiOLUHeCH llaHHbte 0 ce'!eHHS!X peaKUHH /}5/ TaK>Ke yKa3b!BaiOT Ha HallH'IHe MaK-

CHMyMa, COOTBeTCTBytoLUero p e3oHaHCHOMy B3aHMOllellcTBH IO 17 - Me30HOB C HYKilo-

HaMH 
111 1

, B OTH OW9HHH peaKUHJ! /16/ - /19/ B HaCTOHLU ee BpeMII HH'I91'0 He H3BecT-

HO, XOTSI HX H C Cn9JJ.OB8HH 8 K8 >K 9TCSI B9CbM8 RHT9p9CHbiM. 

V13y'leHHe 3HepreTH'IeC KOJ! 3aBHCHMOCTH llOilHO!'O H e ynpyror o Ce'!eHHII B3aHMO)lel\

CTBHII 6biCTpb!X Me30HOB C ll llpaMH TaK>Ke n pellCTBBilll e T KHTepec C TO'IKH 3p9 HHII HC

Cileil O BaHHS! CBOIICTB H3o6apHb!X ll)lep. 

B cny'lae •yaKoro• p e a o H a Hca ce'leHHe Heynpyror o BaaaMOilellcTBHll 6yneT aMeTb 

pllll pe30H8HCHbiX lli!K OB, C OOTBeTCTBytoLUHX o6p83 088HH!O K306epbl He HH>KHHX ypoBHIIX 

11ilp8, WHpHHa KOTOpblX Ollpeilelli!9TCII WHpHH O H H3068pbl H B e pOIITHOCTb!O ee p8Cil8ll8 

UO HOBbiM K8H81l8M / eM, / 8 / H / 9//, KpoMe OTilellbHblX lliiKOB, B Ce'!eHHH 6yneT Ha6-

ll!Oll8TbCII WHpOKHli M8KCHMyM, CBII38HHb!H C 06p 830B8 HHe M H3068pbl B CB060ilHOM coc

TOIIHHH, B 3TOM CllY'!8e Cll eJl yeT Y'IHTbiB8Tb H cjJepMR e BCK Oe ll BH>KeHRe HYKilOHOB B I!Jl

p e, KOTopoe npRBeileT K n on o nHKTenbHOMy ywapeHHIO M8KCHM y Ma
1 41

• Bc11 aTe peaoHeHo 

H811 K8pTHH8 6yneT H861IIOll8TbCII H8 l'll8llKOM cjJOHe Hepe 3 0 H8HCHO!'O X0ll 8 Ce'!eHHII, 

B cnyq ae wapoKoro p e s o aaaca KapTHHa aeynpy r o ro B 38HMOll e licTBHll 6 y ileT e we 

6on e e CllO >K HOJ!
1

H BbtlleneHRe pe30HaHCHb!X UHKOB B Ce'!eHHH npeil CTaBll S!eT 6 0 ilbWK9 

Tp y ilHOCTH. 

3KCileOHM9HTallbHb!e illl HHbt e ITO ce'!eHHSIM Heynpyl'Ol'O B3aHMOlleJ!cTBHll 17 -Me-

30HOB c llilpaMH Be H C llOK83b1BaiOT, 'ITO HMeeTCS! WHpOKIIi! M8KCHMyM UpH 

p ~ 190 Maa / c c r ~ 200 Maa
1121

• TaKoe 3Ha'IHTe llbHOe ywHpeHae pe30H8HC8 

8 

N* Mo >K eT 6b1Tb casraaH o 

nana K3o6apb1 K T, n. Ceq 

C BHHU8 HM99T noqTH flOCT OR 

3TOT pe3yllbTaT, llO-BHllHMO 

TH'IeCKH '!epHb!M T91lOM llll!l 

TaKHM o6paaoM, H3y'!eHHe t 

paMH He HBil!leTcH o'leHb Y L 

0llHaKO H B 3TOM Cll) 

CTBHli, KOTOpall 6yneT o6o r 

UpHMep, OT6H p aTb TOilbKO 1 

TOH bi H H9T 17 - M930 H 

31lHHbte C pe30HaHCHblMH pt 

H30TOOH'I9CK H9 COOTHOlli 9H R 

Ka3btBaiOT, 'ITO llllll IIJlep C 

pb!X UpOTOHOB 6yneT B 10 

6p e'lb HHT epcjJep 9HUHOHHblM f 

H illlll cny'lall B 3aHMOilell c 1 

B aaKnto'leHHe OTM e Tr 

MO>KHO T8K>K9 HCDOnb30B8T : 

H 8HCH biX COCTOHHRA sneM 9F. 

COOTB9TCTBYIOlllHX CHCTeM , 

MO>KHO H3Y'I8Tb He T OilbK O 

llil ep H 6030HHb!X pe30H8HC 

M bl llpH3H8 TellbHbl B. 

H,l-1, neTpoay, O.B. CaB'! 

MO l.Ub B pa6oTe, 

I . M. Roos. Rev. Mod. PI 

2. A.N.Diddens, E.W.Jenk 

Vi,M, rpaM eHHUKHII , 

p -69S,.Qy 6 H! 

3, r.BeTe, npo6neMbl C OB] 

4. B,M, Manbuea. npenpH 

5. A.E. VirHaTeHKO, A.l-1 . 
)1<3T<t>, .ll , 345 



neHH hiX Bb!W e peaKuHil cym ecTBYIOT 

pwe MoryT OK838TbCH ll01l93Hb!MH npll 

uull / 15 / H / 15' I, / 16/ H / 16' I paa

/ 18 / H /19/ IIM99TCH COOTHOW9HH9 

• He • He 
2

). / 20 / 

/ }4 / llOK8381lO, 'ITO HM99TCSI llHK B 

11 
X a p aKT e pnc THKH aToro peaoHaHca 

- H3o6apbt. T e op e TR<teCKRe pac<te

peaKUHH / 14 / xo po wo cornacyeTCR c 

_. p + P, /21/ 

5 / T 8 K >K 9 YK83b!B810T H8 H81lR'tR9 MaK-

:o aell cTBHJO TT - M930HOB C HYKilO-

, H 8 CT O SIU199 Bp 9M Sl HHttero He H3B9CT-

!p 9 CH b!M, 

:H o r o Heynpyror o ce<teHHSI B38HMOLtell-

;TaB 1IH 9 T HHT 9 p9C C TO'iKH 3p9HHSI He-

1pyror0 B38HMOLl 9llCTBHH 6yaeT HM9Tb 

30 B OH HIO H3068pbl H8 HII>KHHX ypOBHSIX 

:a o6a pbt " a e poRTHOCTbiO ee pacnaaa 

t enbH bi X llHKOB, B C9tt9HHH 6y.neT Ha6-

;~aoaaHHeM Hao6apbt a ca o 6oaHOM coc-

~pMH9BCK 09 .O. BH>K9HH9 HyKnOHOB B sr.a

~HH IO M aKcHM y Ma
141 . BcR aTa peaoHaHa 

•H e aep e aoaaacaoro xo.a a cetteHHH. 

·npyroro a a aHMoa eil cTBHSI 6yaeT e me 

' a c e<t e HHH npeacTaBn ReT 6onbwl!e 

ey n pyroro B3 8 HM o aellCTBHSI TT 

·o I!M9eTCSI W HpOKRH M 8KCIIMyM npH 

) 9 3 H8'tHTe llbH09 YWHp9 HII9 p930H8HC8 

/'1* MO>K9T 6b!Tb CBH38HO C JlBH>K9HH9M HYKilOHOB B Hape, C HOBb!MH K8H e natv.l! p ac-

naaa Hao6apbt u T. n. Ce<teHue Heynpyroro aaau M o aellcTBHSI 1T -M930HOB C H .ll p8MH 

CBHHU8 HM99T llO'tTH llOCTOHHHOe 3H8't9HH9 B HHT9pB81l9 aHeprHJl OT 70 JlO 300 N\aa, 

3TOT pe3yllbT8T, no-BHJlHMOMy, CBSI38H C TeM cpaKTOM, 'ITO S!JlpO CBHHU8 S!BilSI9TCSI npaK-

TH'i9CKH ttepHblM TenOM .n.nSJ " -M e '30 HOB a aTOM HHTepaane aHeprall / eM. tl 2 I . 

TaKHM o6paaoM, aay<teHHe nonHoro ce<teHHSI Heynpyroro aaauMoaellcTBHSI <taCTHU c S!Jl

paMH H9 S!Bn519TCSI O't9Hb YJl0 6 HblM JlllH H8WHX uenell, 

0LtH8KO H B 3TOM Clly<tae MO>KHO Bb!Jl91UITb T8KYIO '18CTb HeynpyrHX B38HMOLteJl

CTBHJl, KOT0p8Si 6yaeT o6oraweHa p930H8HCHb!MH C06b!THSIMH, .[lel!CTBHT91lbHO, 9CDR, Ha-

npHMep, OT6Hp8Tb TOilbKO T e TT + C 838HMOJl911CTBHR, B KOTOpb!X 9CTb 6biCTpb!9 npo-

TOHbi H H9T TT - M930H O B, T O T9M C8MbiM Bbi.09nRlOTCSI C06biTHSI B OCHOBHOM CBH-

38HHbl9 C p930H8HCHb!MH pOOKUHS!MR TRna / 2}/, .[lllS! KOHTpOilSI MO >K H O HCil01lb30B8Tb 

H30TonH<t9CKRe cooTHOllleHRSI, HanpRMep , Bbi<tRcneHRSI no cxeMe
1 

aHanorH<tHOI! /21/
1 

no

K83biB8JOT, 'ITO .nnst HJl.9p C O .O. HHSKOB biM t.IHCnOM IlpOTOHOB H He:ATp O H OB "'RCnO 6biCT-

pb!X npOTOHOB 6yaeT B 10 pa3 60ilbW9, '19M 'IHCilO 6b!CTpb!X H9l!TpOHOB, 9CilR npeHe-

6pe<tb RHTepcpepeHuROHHhiMH RaneHRSIMR. AHanorR'IHbte coo6pa>KeHRSI MO>KHO npHBeCTII 

R Llll ll CllY't8SI B38HMOJl9llCTB Rll [( - M930HOB C S!Jlp8MH, 

B 38KiliO<teHue OTMeTIIM, <tTo Llllll awaeneHRll RaepHhiX Hao6apHhiX cocTOSIHRII 

MO>KHo TBK>Ke RcnonbaoaaTb npReMhi, KOTopwe ynoTpe6niiJOTCSI anll awaeneHI!SI peao

HaHCHhiX cocTo!IHRII aneMeHTapHwx '<8CTIIU, HanpHMep, Bhi<tHcneHRe acpcpeJtTRBHbiX Mace 

COOTB9TCTBYIOWHX CHCTeM, KIIH9M8THKY npOU9CCOB H T,ll, C llOMOLUbiO 3TRX M9TOJl0B 

MO>KHO H3Y1.f8Tb He TOnbK O RaepHbi9 H3068pb1 1 HO H B03MO>KHbi9 CB.R38HHb19 COCTORHRR 

S!Jl 9p H 6030HHb!X p930HaHCOB. 

N\w npaaHaTellbHhl S.H. Banyeay, B.VI. N\ocKaneay, B.VI. OrHeaeuJtOMy, 

H.VI. OeTpoay, O.B. Caa<t eHKO, .ll.C. lfepHaBCKOMy aa noneaHbte o6cy>KaeHRSI B no

Ma I.Ub a pa6oTe. 
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