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HnbnHoB A.C., ToHeeB B.n. P2-5546 

. :' ·~ 

BmHmne o6pa3oBaHHSI .Pe3oHOHOB Ha MexaH113l\! staepHoii peaKUIIII . 

B paMKax KaCKaAHOii Mo:Oen11 y'!TeHbi npouecchi polKaeHIISI pe30HC>HOB. 
noKaaaHO, 'ITO. 113~!eHeHI!e· MeX8HII3M8 SIAepHOll peaKUIIII, npOS!BliS!IOIUeeCSI 
npn aHeprllstx'( 3-5) raB B, o~nac:~:a cpeaHHx stnep (A= 100), o6'bSICHSieTCSI He B;:m- • 
SlHHeM pe30HOH0Br o6pa30B8Bll!HXCSI i3CJi3HyTpHSIAepHbLX C~onKHOBQHHSIX '18CTHUr 
a paCCMOTpeHHbl¥ paHee a¢¢eKTOM nOKBnbHOI'O,yMeHbWCHIIS! nnoTHOCTII gnep
HOI'O BeiUeCTBa :no Mepe pa3BIITIIS! K8CK8A8, 0TMe'!aeTCS!, 'ITO BKnaA "MHOI'0-
'18CTfl'IHb!X" cTonKHOB.e!JIIii HecymecTBeHeH B aaepreTII'!ecKoii o6nacTII T<30raB 

fipenpHHT 06beAKHeHHOrO HHCTHT,YTa·a~epHNX HCCie~OB8HHI., 
· ·. · ,lbr6Ha, ~ 970 

. lljinov A.s.; Toneev. V.D. .. , P2-5546 

The Effect of the Resonance Production on the . Nuclear 
\Reaciion Mechanism .... 

.i . . 
The resonance production processes are taken into account: ·. 

in the framework of. the ·cascade model, It is shown that variation ·. 
in the· nuclear reaction mechanism, occuring at about (3-5) GeV 
in the region of ·medium-weight nuclei, is ·.explained not by. the . effect 
of resonances,. produced in the internuclear· particle collisions; but .. 

! f by the previously c:onsidered effect of the local reduction of 'the . 
·nuclear density in proportion to the cascade development, It is .. ~ ,:· 
pointed out that the contribution of the "many-particle" collisions . 
is unessential in the energy regionT< . 30 GeV, 

.. Preprint. Joint Institute for . Nuelear 
Dubna, 1970 
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PaHee 6hmo ·~oKa3aHo, 'ITO H3MeHeHue MexaHH3Ma DI>ICOK0311Cpl"eTn'loc- ·' 
• • ' • :), , • { l ' ' • • ~ ' '. ~· 

KHX MeaoH- -~ HyKnoli-srnepHhiX cTonKnooeHHii, nposmnmouwecsr. n "Hncr.llliC;;. 
. i _·\· ·.,.: .. , . . . . • ~ . ! ' • • • • ~: f:. . ~ ' , ' 

:HUH" 3Hep1"1Ifl 'noapyll\AelfHSI OCTBTO'lHhiX SI/lep fl. cpe/lHeii MIIOJI(OCT.fiOIIIIOCTH, 

... HH3~~3Hepl"eTI!'le~~~ii Ko~
1

noHeHTJ,1 . nT.bpu~Hh;~:, qac~uu, ~r-~olloiO o6l~~~~~;;L>~ · '' 
ecnu y~ecT~ no~anbiu)e y~~eubmenue nno;I!OCTII ~L1e;l110ro .ne,uto~;n~ n ~~~d'e 
pa3BHTHH --~uy_rpH.~nepti~'f'o .. K~cKafl/ 1 ~ .' dn,~a~o ~~~1:~~~~~~-·~~· ArY'f'~ii nonxon. 

Mo11wo liom.rT.~TbCH CI?H~~~b yKaaouuoo U3MeiieHIIO 1\teXonuaMa s!llopr;oii ponK-, ,, 
Ulffl ·c npoueccaMu rtHTei·rcunnoro oopaaonanusr 

c... '·, ~.: • . : • : . 

. nn·s; pe30HOHOB ·c: ll1Hpl!H8Mil . "' ( 100-200) M 3D 
. " i.· 

·-uo'ii cucTeM_e KooptmliaT coc;annsr~T nenu~lllny 

peaonoii<?D• LleiiCTLIIITCnbiiO~ 

npeMsr iKH3HU 11 .cooe'TBeril . 
. . . ,.· ' ' -23 '. . 

.o~ (0,7-0,3).10 COK. EcnH 

Tell~I;~. iipu1i~Tb .Oo. 8nn,MaHue pelHI~IlnlfcTc~~il. Y.;:·tjJaKTop 11 nnuswue nrmii-
• • •. ' . '- ' ··, '~ ' • ;· ' -• ' I 1 .• • ' • ' ',( '"f 

UIUHl naynu_:.:-- n.ocnen11ee cymccTnenno nnsr nuaKo3HcproTu4ecKux uao6ap, 

.'. TO, 'noro. npe~t~llll o~·ll3b~D_feTCH nnonu~. Ji~tTa;O'lHO,: 'lTOOb;:. pe30IIOII tl~~ Z 
., 

cn~~f'O pacnana ycnen npOB3aUMO/lOHCTBOBaTb; C liyiWOilOM SI/lpa. C KHHOMO~ 
''". .: . ,. :".. .., 

Tit'lOCKOii TO'lKif .apenusr 3To 3KBHnan!311TII!?. TOMY, 'ITO. c · nnyTpHHAepHbiM 
''- .. , I~: 

!i);inouo'k:t. ~aa~r-wnei1cTny'IOT cpaay··HecKOnbKo.~ "cnunualxcsr" 'laCTUU~ TaKuM 

.· 

. ~

~·· 

,. 

'· o6pa3~M, · 3tfltfl~KT~BHO~ 'III~n~. BHyTpfiSI/lepHbiX CTOnKHODeHUH ~-~~~i~~- !~WHb-· ~; ·~\~. 
IlllfTbCSI;· a 3TO n'O'nne'leT .3a COOOH YMOHhWeHJie K8K' 'lf!Cna MenneHHbiX·~qac-

. ~t, . ' " •' : . ..· : . ·. "· ·' :' . ·:. . . ' . ' . '·' ~ \~ ::~ 

THU (a ocHonHoM HyKnonO'n oTna'lu), . TaK · it 3Hepi"Hif n6.36yJKiteHusr. ruipa • 
• • • •• '0. ' .. ~~ ., ... • .. , . >. Ue.ilb naH·Hciii paooT~~ _,- oueHUTb 1\.{aKCuMani,uoe nnusrHne, npouecca 

.OOP,.B30B8HHSI pe30HOHOB H~ MeXaHH3M srdepuoi!: .i:ii:iaKU~H, B uenoM; 3Kcne-
. ,' .:, . ·: '· . . ·. ' ' . ;. "._,_ .· t ' . 1 ;. • " .... ' • 'j' • • ·• • ·~ • . • 

puMeHianbHYIO ocuony' HaCTOSIIUero, aHanuaa' .cocTaBnSIIOT peaynhTaThi rpoTo- . 
.'•. • • . ' • • r ~' • '• :. , ~. -~:r . • 

9MynbC!fOHHhlX Ollbl~.o.~ no. CpenHeii MHOJKe(!TBeHHO.CT!I S- g- H h -'laC~ 
; . 

3 
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THU. H HX KOppenSIUHSIM, flOCKOnbKY 9TH xapaKTep:UCTIIK:U HaH6onee 'JyacTaH

TenbHhl K yKa3aHHOMY. H3M9H9HHIO MeXaHH3Ma,. KOTOpoe .J:lnSI CpeJ:lH9I'O Slllpa 

lfloroaMynbCHH nMeeT MeCTO npn aaepl'HSIX T : 3-5 faa. • 

Pac'J~Thi abmonaeHhi MeTOllOM MoHTe-Kapno a paMKax KaCKallHOii · ! 
. /2 3/ 

MOJ:lenn, onncaaaoii a pa6orax ' • flpn aToM cneJ:lyeT noJ:l'IepKHYTb ·xopo-

rnyro TO'IHOCTb MOJlenupoaaH:USI · aeynpyl'HX TT N- H N N -cronKHoae!IHii (eM • 
. •: • 1.• "/2/ :• . • ' ·. C . '1 ' , 1,' 

fl0Jlp06Hee ) • l1HlfJOpMaUHSI 0 pmKJ:l9HHH pe30HOHOa H TeM 6onee 0 a3aHMO-

J:l9HCTaHH HX C HyKnOHaMH, K comaneHHIO, 01J9Hb 6eJlHa. 3TO ahiHymJ:laeT 
. '·'. 

Hac CJ:lenaTb onpeJ:leneaawe npeJ:lnonome~HSI o6 o6paaoaaHHH .:u J:lanbHeii:rneii: 
" ,. 

cyJlh6e peaouoa~a a SIJlpe. 
'·I'• 

1) Ce'JeHHSI p~~lleH~SI aa~6.onee nonHo H3MepeHhi J:lnSI cny'IaSI p- H 
141 ' . 

CtJ ~M930HOa H H306aJ>hl . /1 ( 1236) ( CMe KOMflHnSIUHIO H UHTHpyeMyiO 
1·,· 

a ~eii: nJIT~paTypy) •. AHaTIH3 noKa3biaaeT, 'ITO OTHOCHTenbHbiH aKnaJ:l peso-
. ' . ' . : ' . . . . ~ . . ' 

HaHCHblX KaHanoa a peaKUHH C TpeMSI H 1J9TblpbMSI 'JaCTHUaMH a KOH91JHOM 
' 

COCTOSIHHH oco6eH_HO .aenHK a o6naCTH 9H9pi'HH ·oT nopOI'a peaKUHH H llO 

saa'leH~ii: T ~d-2 faa, JlOCTHI'aSI .. (80~100)%,' flpu J:lanbHeftrn·e~ noabiiii~HH~ 
',, ' • I ··1 " 

allepl'HH J:lOnSI C06hlTHH C o6pasoaaHH9M pe30HOHOa naJ:laeT H npH 9Hepl'HSIX 

T ;;; 10 fa~ ~~c~a~~SieT np~Mep~O . ( 1 0-60)% ~-··'saaHC~MO~TH OT TH~a peaKUH~. 
. . ... . . . . . . ) .:-:. 

4TO KaCaeTCSI ~TOnKHOaeHHH C 6onb111HM 'IHCnOM 'JaCTHU a KOH91JHO~ COCTOSI-

HHH, a TaKme Ce'19HHii: pOmJ:leHHSI llPYI'HX pe30HOHOa, TO COOTae.TCTayro.:.. 
, .. , . . . . ' . . . ) ~. ·' 

IIIaSI HHclJOpMaUHSI ,HMeeT aeCbMa ciJpai'MeHTapHbiH XapaKTep~ 0J:lHaKO· :UM9IOIIIli-
• ' , ~ i ! . . ' ; ; • . .I ~ • • I ' . ' · 

ecSI j:laHHhie yKa3biaaiOT · Ha TO, 'ITO a paCCMa,TpuaaeMOH o6naCTH 9Hepl'HH 
. ' ' ~ ' '. ' :-" ' . ' . ; . ' . ·' . -.. ', ~ : ~. .. :- . " ~ . 

. T<: 30 f~a a~pmiTHOCTb OJlHOapeMeHHOI'O pomJ:leHHSI J:layx H 6onee peaoao-

Hoa c~~·~'~HTenbHO Ma~a.: TaKHM o6pasoM, aennoxoii: ou~-~~~~ ,aepoSITHOCTH 
• ~ ' 1 • • ' - • : •• ' • • •• ' i ~ ol ' . ; 

.o6paaoaaHHSI pe30HOHOB SianSieTCSI npe)lnonOX<eH:Ue 0 TOM, 'ITO .a Ka:mj:lOM · 
'. :. 'f , ' ,', 'J ' '; • ' \ ~'.I • \,' .. , • 

geynpyl"OM C~O~K~OaeHH~ pom~~eT~SI OAHH pe30HOH. , ' ' 
1 

• '· , ' 

2) KuHeMaTH'IeCKHe xapaKTepHcTnKu pesoaouoa 6yJleM MOJ:lenupoaaTb 
~ ·: ' ' I' ~' • J '> > •\ ''" , ! • :· I '• ! .> : I ';' , •, • ' ' ' 

nyTeM o6'bellHHeHHSI a OllHY. llBYX 'JaCTHU, o6pa30BaUHbiX a aneMeUTapHOM 
" ' \ ~ ...... ). . ~ t·. ~ • : :~ : 1 ·; ·-. l 

ueynpyi'OM asauMoneiicTaHH: 
.... .... .... 
·Ppea.= P 1 +P 2 • f!: pea. = E t + E 2 · • . 
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'•' 

. . . ' . ~ . 
H E ;i ··-:-· J!MirynhC" H aaepi'HSI' i . -'ofi' BTOpJI'IIIOi'I:'·'laCTHUblj npH 

STOM Macey peaoHOHa onpeJlen~MCOOTHOllleHH~M -~pea'= •jE 2 
!...p 

2
.' 

'HecMoTpsr aa HeKoTOPhifi npouaaon TaKofi npoueJlyphi, ~o-ipanmoTcsr npem

.Hsrsr. npaBHnhHaSI .MHOmeCTBeH~DCT~ H BHJl yrnOBhiX H SHepreTH'IeCKHX 

._: paci~~eJleneHHH BTOp~'IHbiX qacT~U' ~ 'Ka)KnOM sn,eMeHTilpHO~ -~KTe Cnoc~e' 
I?a3aan~ p~aoao!la) :- Kp~Me Toro, ncnonhaoaanue aKcnepuMei!TanhHhiX JlaH-
. '· '' ,. ' - .. ' ·-· ' : ) . HhiX. JlnSl HaXO)KJleHHSl aHa'leHHi'I p1 . noaaonsieT HalleS!ThCSI1 'ITO , HeKOTOphre 

. aHOManHn, COJlepmalliH~C~ B ~KC~~pHMellia,nhHblx' pa~npe~en~HH~~~-6~ll~T .. 
' ' . ,' i • ~ ~ . •. \ ' ' 

BOCCTaHaaniiBaTbCSI1 'ITO Jionm!IO HaUTH CBOe. O,TpameHHe H. B c,neKTpe MllCC 
' ' ' ' • ' ;, .. ' 'i '. .•. ' .< 

M ' nocne)lHee o5CTOSITe'nhtTBO, no-BHJlliMo'My, HaH6onee cyllleCTBe!IIIO 
pea~ ·.- ·.. :, .... · :· : · ... · ·. · ; .- . · .... .. , .. 

JlnSI TpeX'laCTH'IHOI'O KaHana, XapaKTepHCTHKH KOTOpOI"O .B HllllleM paCCMOT-
/.. '.\ 1 •' ''/2/ :,. ,' < . . . '• ,, 

peHHH BhiJleneHhi oco5o ; ·. · 

05'beJlHHSJSJ paanu'IHhie, napbt BTOPH'IHhiX 'laCTHU, Momno nonyquTb' KaK 

MeaoHHbie~ TaK 11 6apuoHHhie pe~oHaHChi, llnSJ npo?T?Thi 5yJleM. y'lnTLIBaTh 

'·' noKa nHlllb 5apHOHHbie p~aonaHCbl 1 rpynnupySI COOTBeTCTBeHHO HyKnOH H · 

'.TT. :..MeaOH, 
,.· 

: 3)' Ca~·aeau'si o aaauM.ogeficTauu· necTa5unhHhiX 'laCTHU c HyKnoHaMH 
.. \ . x/· .... ,, , . ·;· .· ~.,..~-, 

np'aKTH'leCKH nonHOCTb!O OTCYTCTBY!OT , nosTOMY 5yJleM C'IHTaTh 1 . 'ITO-.· 

, ~.apaKT~pHC;~KH B~HHMOi:t~nCTBHSl .peaono~a C 'lac!uuefl Te me CaMb~e1 'ITO 

H .imsr ,' NN-cTonKHOBeHHSI ( unu TT N . ..:aaau~on~tlcTD~SI B '~nyqae Me~~HHOI'O '. . ' ' . . ; -, 

I ' pe~OHaHca) ~p~ ··oJIHHaKoaon' aHepi"HH a· CHCT.eMe ueHTP~ MacC· CTanKHBa!O:.. 

lliHXCSJ. <lacTHU. CKaaaaaoe OTHOCHTCH K cetieHHSIM aaauMOJlet)cTBHSJ, ·KO 

'ac~M xapaKTe.pucTHKaM. ynpyroro H aeynpyr'lm?. c~onKHOBeH~fi~ a TaKme 
• • l . . . • ' 

K. noTeHUHanhiJOMY ~aaHMOJleHCTBH!O peaOHOHa ~ S!JlpOM< 

on hiT ax· rio !fJoTopomJleHHJO. Meaoaoa Ha SJJlpax nony'leHbi ouenKH 
ceqeinifi a3auMoJle'ficTBHH 'p·- u .c:u.·-Meaonoa c' HyKnonaMn;· Cornacao 
)laHHhiM nocneJlHHX- pa5oT a "'a ·- ~a, rrN /5-7/, pN :" c&i 
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• : • ;:. • • ' - • ' • (' ~ :' • •• ~~ < • ~:. .. : 

o6pasoaaallleroc'si. pesonona: 6yJleM 5cerJla ripeJln6na- · 
,·. .•. ,• ,· ~· ,. ~·.. ·~ ~.·. > :''·" ~ .... • 1,) 

raTh JlOCTaTO"'~?. 6o,nb!lliiM, "'T06hi MO)KHO, 6hmo npene6pe~b .. · ~_epost:rnocT~IO 
! ~.' • • ~ ' • . - " 

ero pacnaJla BH~!PII ~Jlpa. 
... -:... ) ~· CJlenan~l,I'e.. npeJlnono)KeHIIst (KoTophie HII)Ke Mhi · 6yJleM' nashiaaTb ,ocn~~~· 

HhiM · aapiiaHTC;~,. IInii aapnanTo~ I ) , '6YJlY"'H ~panrion~Jl-o6.HhiM~, .a·o Jh·o~o~> . . . . . . ... 

onpellenst!ol-cst TaK:iKe·· c4J6pMynuposannofi Bhi!lle 'uen~ro .. ilccneJloaliniist. ·8To · 
. . ; . ' . . . ~ ' ' ' . i ... . ' .'{ ,. ~ ' 

n.enocpellcTaenno · cneJlyeT liS. 'nyaKToa · 1 ) 'II -4).: KpoM'e Toro; a Jlanlioi 

·~mJlenii nostn~ste~cri n~ahiA npouec~::~. ~po~-~cc ,;~.hJ)KII~anlist" peio1~~na, 
: ' • •. ... : '• • • .. ' • ," ·?. 

N * + N ... N + (N .+") ... N + N-* 
I . 2 

or · ·.· 
.,: 

',' 
KOTOphifi TaK)Ke JleficTnyeT a· cTopony saahi!lleHIISt' ~4J4Je.KTa o6pasoE.amtsi 

· .. '. .. '. '· . 
pe30HOHOB Ha rno6anbHhie .xapaKTepiiCTIIKH , peaKUJI!i,· ·. '<: 

npeJlCTannenhi pesynbTaThi pactJ~Ta .cpei:J.nefi MHO)KeCT~en· Ha.puc; 

nocTn s- , g -. II · h -"'aCTH~, o6pasoaaHHhiX BhiCOKO~HepreTH"'~i:;KHM 
nroTonoM npn cTonKH~B~HHII c' stllPOM, 4JoT09MYl!~~IIH. TaM )Ke. JlnSI .cpa~lie-. . · . . . . ' . ' ~ ~ . ..... 

niist np!ineJleHhi pesynbTaThi Bhi"'HCnenlifi rio o6hi"'HOfi KacKaJlHOfi ·MOJl.e.im; · .:· 
.• '- ~ ; ' • ·. . .'· • I -( • ••, '• ' 

n'e· y~nThiBaiOIU~fi npoueccoa p'o)Kiienast pe3ononoa. KaK n~Jlito,· o6a pactJe'Ta 

OKa3bi'~aiOTCSI JlOBOnbHO 6n!i3KH JlPYI' Jlpyry II He nepeJlaioT n.a6moaaeMOI'O · · 
• • ,.• ,· ; ·~.. • • • ··, "" i' ..... '1 

:!·· na onhi~e nachiiUe~Hst cpeJlnefi M~mKeCTB~HHO~T~- ii'h (T) if ii'
1
/T)·' ·. npii 

9-H~pi'IHi~ Bblllle ( S:_5) f~B •. P a3~-~"'II.e MS)KJlY 9TIIiiH ':.MOJlen.HMH cTaHOBIITC,SI 
; ~·. . '~ . .. . ' . ' ·- . ' .. ' . . ,-. . 

··saMeTnee, ecnn. paccMoTpeTb cpeJlnee tJncno BHYTPHstJlepllbiX c'ionKnoae-

nnfi· . n CT ( ~M~ T~6niiUY) ·.::npn anepi'IIH' T = 2o r~a 'Y"'~T o6pasoaaH~IISI' ; 
~ ., . . . ' ..,., ,, 

'pe30HC>HOB ~pHBOJlHT npn.MepHO.\ K 20% YM.SHbllleHUIO_ ~c-r•' n~sl cpa,n~e~HSI ·, 
'', •• ~·- ' ~. • ' ' ' ~ f ' • • '·. ~ • '- • • •• ' :; • ': • 

· cneJlyeT · H8llOMHHTbi "'TO ytJeT yMeHblllSHIISI; nnOTHOCTII stJlepHOf'O.: BSIUeCTBa· 

. ~pH. pa3BHTHH BHyTpHstJlepu·oro KaCKaJla B a~ofi . ;Hep;eT!i"'SCKOii; o6nac;~t ' 
- . 11 1,• ' :· ·, .. :· ' ' 

Jl88T.·B· Jl8CS!Tb pa3.: MSHb!llHe 3H8"18HHSI· n CT . ,. · .•' 
.,.,.. 

., .. 
• ... 

6 



'\' 

',. 

, nnH Bb!HCHeHHH 'IYBCTBHTellhHOCTH ITOlly'leHIIOrO peaynhTaTa K l!eTO'l

HOCTHM napaMeTpOB, XapaKTepH3Y!O!IIHX npoUeCCbl· C. yqaCTHeM pe30IIOIIOB, 

. 6bll18 BblilOllHeHa JlOITOllHHTellhHaH cepHH paC'lElTOB, 

, . ;· ·. !'fMe!OTyH onpeneneHHble SKCITepHMeiiTallhHbie yKa3aHHH Ha TO, 'ITO 

Me3oHHhie peaoHOHbi PO*AaJOTCH np,enMymecTneHJIO B "· N :~·CTOnKnoaemi:Hx, .· 

a. 6apnoHHbie - npn B3aHMOJleHCTBHH- JlBYX HYKllOHOB, 3TOT ¢aKT' Y'lTeH 
I • •' ,.• ' ,' • ' j ,· 

no BT~poM aapnau-re pacqeT~ (eM, Ta6nnuy). CnenyeT non'lepKHYTh, 'ITO 
' . . . . . ' . ,, ' -

acnencTBHe 6onh!lloro paann'lii:H ce'leunii: · rr N- H 

( oco6eHHO B o6nacTH SHeprnii: T ~ 0,5 ran) Cllllbl!O H3MeHH-

eTCH TaK*e aenn'IHHa ce'leHHH aaal'!Moneii:cTBHH· peaoHoH-'IaCTnua. · Mo)KI!O 

O)KHJlaTh, 'ITO BllHHHHe. pe30IIOHOB npOHBHTCH eme CIWbHee,. ecmr B38HMO

neii:C.TBHIO peaouoHa c 'lacTnu,eii: cTaBHTh B cooTBeTcTane naHHhie. nnH. rr N

~ 'N N -CTOllKHOBeHHH He. ITJlH. OJlHOH H TOM. )Ke: ITOllHOH aHeprJHI B CHCT~Me 

UeHTpa Mace, a rrpH OJlHHaKOBOH .OTHOCI!T9llhHOH KIIH9TH'l9CKOH aneprnu , 

( aapnaHT · III ) , KaK BHJlHO na Ta6mruhr, B o6oHX cny'laHX aenu'lnHa ii , CT 
. ' 

· neii:CTBllT9llhHO H9CKOllbKO y6b!B89T ITO cpaaHeiii!!O C. OCHOBI!b!M Bapll~HTOM, 

. -HO STOrO Jl8ll9KO He JlOCT8TO'lHO ·JlllH 06'bHCH9HllSI na6ll!OJl89MOrO lla OllbiTe. 

at~JtlJeKTa. 

CTOll_!{HOaenust 6apHOHHbiX peaonaHCOB c anyTpustnepllbiMH uyKnonaMu . /9/ '' 
llpHBOJlSIT K ITOSIBlleHHlO HOBOrO npouecca nornomeiiHSI · rr· -M930110B , 

N*~N ... N+N. (2) ' 

· STa aoaMO)KIIOCTh y'ITeHt~ B. aapuant:e IV :• npn<IeM Ct{HTanoch, 'ITO 

· · ' ~MeCTO KB83HJlBYX'I8CTH'IHOH peaKUHH ( l) HJleT pei!KUIISI (2) 0 a OCT8llb

IIJ;>Ie npennoll0)K9lll!SI TO'IIIO T8KHe · )1(9 0 K8K. B. OCIIOBIIOM Bap~aUTe, Pollb . 

. HOBOro MeXaHH3Ma, norllOIU9Hl!SI TT -M9301IOB: 'lp93Bbl'I8HIIO y~unena B. aa

pH811Te V . , rne B nononneuue K ycnoBHHM p~c'leTa TpeThero aapnauTa 

' npe.nn~maranoch, 'ITO aMeCTO ynpyroro paccemmH peaouonoa peanuayeTCH 
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, ' . ~\ .. " 

~·. "' t .... .• 

.pea~UIHI.Jio cxeMe (2) ;c· Ho n; ue'Hoii · 9tnx npennonoiKeunti He yna:JioC:i;;:~·!: ·; · · 

· n~6HTb.cSI Ka~'oro-n~~-~ "ynytimeHn:SI peaynr:>T~Ton, . · -· 

:· .. HaKOHeU, .6hinO .· ycnne'~6J rrpennono/KeHne 1}; ·a n:MeHHO, ; ilonycKanOCbo"· ' • . 

cTonKHone,~ii:SI c 96pa~onaun:eM qeTbipex u 6o'nee ·n~opuqH~n{' · .' •. >,·, 
qa·~f~~- unyT ncerna·'.c:: · po~~eHneM ~ peaoHoHon ( napn:aHT VI . ) , s'To · ·' . , . , . ' 

np~IDOUHT' He TOnbKO. K' "Bb!IKUBaH!no" ·pe30HOHOB 0 HO ll .K UX "paa~'uomeHU!O:' 
. . . ·~· 

>N .. * ~:N ~N +N +Ti +" + ...... N:"
2

+N:·.-+: 
. /,' 1 .: ... ~ ~ '1-: • 

'·. 

•.' ,, 
' .. 

~-·· ?: 
., OnuaKO· name' Jlnstf'TaKOH, BeCbMa 3l1BhilileHHOH 0 oueHKU. 'qHCnO CTOnK- . 

. !I~~-~nnii n cT. : npn T· ~ 30 fsn. Y.~eHblil~:~T-CH n'uwb nn~oe;- qTo: co~ei;.:.. . 

··~eH.tio· .aenoc~al'oqHo nnw o61.SicHeHn:SI sKcnepHMeHTanbno Ha6monaeMoro 
•') \ 

·· '" iiachilileHHSl" jj :. ('f) u - (T) ( ~M. puc. 1) • 
. r ' .. .. . . c . . .. n h 

,. ·.: ·:.•". Bee. ·paccMOT~eu;ll>Ie napHnHThi.; KaK' BHAHO 11::1 ·p11c. 2,. ne: o6bSICIHI!OT 

;raK~e 'noneneHllSl KOppenSIUHH cpenneii MIIOJKeCTBei!IIOCTH 
;. ;./ -· .. ~ . ,; ' : ~ . ' . 

·. :periSITHBHC,TCKHX TpeKOB··:n 3Be3ne, a 3Tll xapaKTepH.CTI!Ka Hlli160nee 
~ . . 

qyBCTBH-

; ' T~nbl!a' K '~i~Xai!U3MY SIJlepiiOH peaKUHI/~(~ .. 

,, ·~·: · .. TaK11r-:1 o6paaoM, ·.otScymnaeMo~ H3l\WIIeiiiw Mexai!H3Ma nsaHMonellc~nHsf· 
,,~ qaCTIIU C. Sinp,aMH ·C.BSl3llHO He CTOnbKO C •?6pa30BBI!HeM pe30HOfiOB ·BO BHYT.:_ 11 

• If_ " •• • ,_ • • • • • • j.' ~ " 

pHSinepH1blX CTOnKHOBellllSIXo'.' CKOribKO'· C. paCCMOTpe!IIIblM• pa11ee noKanbllblM 

< yMeHb~eHne·M nnoTIIOCTII nyKnOHOB. Sinpa 
111

• BocKOnbKY pOIKAelme· pe30HOIIOB • 
,· '~ ~) • • • • ' ' I ~ • .. • • • t': ... /11 / 
;: npencTaBnSieT co6oii qaCTHhlll · cnyqafl MHOJ"'OqaCTU"qHblX B3~1l~IOAeiiCTBHll . ,·. 

'. ! . ~. ;. ' ' '-:- f __ .· 

' 'To MO,IKHO nyMaTb
0 

'qTO: MIIOI'O'lllCTilqHble B3llHMOneHCTBHH He )lll!OT CylileCT-

·~· ~·?IIH~I'~ .. BKnana B. ~exaHU.3M SlAePHOH peaKUHH B: ~6nac.TH' .3H~~~uti T<3o rsn. 

_,:;~/KaqecTBeHHO a TO c MOIKHO nOHSlTb_ cneny!OlilHM o6paaoM." BnH.SlHHe'' ua' cpen- .· . 
. ~ . ; ' . ·. : ' . ' ... '. : .. ~ ~ ~ '· ·. . . '·· ' ... . . ' 

HKilO. MHmKeCTBeHHOCib 6yneT TeM CHnbHee, qeM 6onblil9 KllCKanllh!X'·.qacTHU 

,;·~6l.en~ue~~~ ~:8·. p~3~~~Hhi. OnllaKo, an~rin:aHpy~ cpenn11e 3Hepru~ ,niopn'!HhiX 

qad.fim /'rrN -.w:_, :Nt{--cT.On~HOBeHu·i~,' H~TpynHo y6eAUTbCH, qTO :nnnOTb 
.;,\ ,.: ... ·,. t 

'·' .. no 3Hepruu: '_f ~-' 20 ,T3B. n: o6paao~aHilll ,peaoHOI!OB ;stfltfleKTflBIIO y.qacTBY!OT 
•. <~ . 

'.t .. 

.. 

,.'• 
'I '• 

. · { 

•• 

' •' 

.l': 

. : ~; 



,',,,:; ·, ... 
:-:'' 

'"'i:.:· .. ·: . . · . ._ t-:: 
. · ~ ~,rf . . ... _ ·-. 

.., ninrrb' 'laCTHUhl, nepn'oto H. BTOporo noKonemuii, 
• • ). ' ... ~ •. :'\ •. ..:-.~ :,1' . ' -· : 't. ~ . • ........ ;~: '. ;·· 
.' <<·· .. ~. nonHOMY 'lHCny ,'laCTHU B Ka~KMlHOH naBuHe i?paBHIITenb!IO He~~nHKa,, 

• :. ';, . (.. : '.' ·, ·., .. • ! .• • . ' ·: ~ l' • ' 

.. · \· ' CneJlyeT · IIOJl'lepKHYl'h, 'ITO pe'lh HJleT nuwh o6., ocnonnoM, onpeJlenmoweM 
•J ""'· l ··' ' • . • '. . 

;~ . 

- ,• ., . 
:f!- ux JlOf!.H no oTn'omenu191 

MeXa!IH3Me If COOTB9.TCTB9HHO 0 rno6anhHhiX XapaKTepHCTHKBX B38HMOA9l!CT- . 

. ~~- ,. , B,U~.'~ nim OT)le~J;'HhiX, ~~~U~.~nhHhiX KaHan on peaKUHH, no-BHilHMOMY, MOIKIIO 

. yKa38Tb xapaKTepUCTHKH 0 ·KOTOphie 6y'JlyT CyiUeCTB9HIIO 3aBUC9Tb OT o6pa-·; 
. .. . . '' •. '/12/ . . 

· '· 30B8HH.H pe30HOIIOB ·' ,·. 
'\,•}T ·, . ·,.,, ~ . ' l ' • • "' 

··.~: HaKoHeu, nocne)lnee aaMe'laHue; Kai .B paMKax o6iSI'lHOii KacKaJlnoii 
. . /8/ . . . . . . . ~ . 

; · ::_' !'10Jlenu. , . TaK u ~ ,.MOJlenu;'. Y:'lHThiB_aiOrueii .noKanhnoe y6omanne n~IOTnocTu 
.. ·-;·:· . 11'1 
'. ',.·,.:gJlep!IOI"'O B9lU9CTB8 r OTMe'lanOCb." paCXO/KJl911Ue c. OnhiTOM BO MIIO/KeCTDeH-
. . .•• ~ ... ' ' • . =... t i :. ; . .. : ~ ; . ' . ' ·; . ' ..• 

s .-.'l~CT~U npn, •. anep!"'I:ISIX BhiWe "' 20 f;an. Pacxo~Jlellue OCTaeT~SI 

Bap1:18HTaX:JlaHHhiX ·pacqeTOB 1 npi:IIIH~8IOIUHX :DO Bll~Mai!He 06-

pa'aonaH!i.e. pe~o.aoaon.:. BoaMo.JKno,. ~To. ~To cBSI3ano ~. neKo;op~ii neTO'IHOCThiO · 

' ~.n~p.OKCHMBUI:IIf Jl8HIIb!X no HeynpyroMy B3ai:IMO)leHCTBHIO B o6naCTH 9Hep!"'H~ 

. ~'::-'•) :r ·<'· .20 f9n. B 'laCt:IIOCTII, y>Ke 'nplf'. 9TH X . anepi"'HSIX,_. no;...DHJliiMOMY; neo6- t 
':X~JlHMO .yqeCTb nHJlupyiOWYIO ~aCTHUY, a T8Kll(~ 'TOT !jla~T, 'ITO 'lHCno neiiT-. .• . ' . . .. 
( . :. ~ 

t. '. "' . ., 
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PKc. 1. 3uo,~rcru~~OcKaSJ 3nm~c~-I!\IOCTb,_ cpe!lH.eil MHO}KecraeHHOCTH s- , 
J:·-. I! .11 · -'IDCTIIU, OOpD301JDHH!.IX np11 · B3811MOil911CTBilll npOTQHOB .C 51ilp8Mil 
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PHc. 2. 3anncHMOCTb cpeAHero qHcna g -qacrHu or qHcna penBTHBHCT-
CKHX TpeKOB a ane3AC,. o6paaoaaaaoil a cjloT09MynbcnH nporolioM c saeprHeil 

T = 20 rsa. Bee o6o3Ha<iCHHSI Te >Ke, qro H Ha pHC • . 1. 3KcnepHMeHTS.llb

Hble roqKH B3SITbi H3 pa60Tbl BHH3enepa/101 • 
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