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He,llaBHO rrpoBelleHHbie l:iccnellOBaHHH MHOJKeCTBeHaoro pOJKJleHHH 'lac-
. /lt-6/ 

THU rrpH B~aHMOlle~CTBHH allpOHOB BhlCOKHX aaeprH~ . yKasanH aa 

CHnhHYIO KOppenHUH!O MeJKllY Cp~JlHHM 3Ha'l:eHHeM IIOIIepe'IHOr'O HMrrynhCa 

BTOpH'IHbiX 'l:aCTHU H BenH'IHHO~ IIpOJlOnhHO~ COCTaBnHrome~ HMIIynhCa B 

CHcTe~e IteHTpa Mace EisaHMOlle~c~BH.H. Bbmo rroKasaao, 'ITO aTa KoppenH­

UHH pa3nH'l:Ha JlnH Me30HOB H HyKnOHOB H He MOJKeT 6biTh o6ycnoBneHa KH-
. p 

aeMaTHKOii. YKasaHHbiH a<iJ<iJeKT aa6nrollancg B aeyrrpyrHX B3aHMOlle~CTBHHX ~ 
/6/ 

allpOHOB 6es y'IaCTHH CTpaHHbiX 'l:aCTHU. B pa6oTe 6binH orry6nHI~oBaHbi 

,. IIepBble pesynhTaTbl 1 KacaromHeCH HCCnellOBaHHH IIOJl06H<;J~. KOpp~nHUHH llnH 

• I 
j IIpOUeCCOB 77- -:-P B3aHMO)le~CTBHH C pOJKJleHHeM CTpaHHb!X 'l:aCTH~ B peaK-

UHHX THIIa 

77.p ... ;t°K 0 +m77. I • 
(1) 

} . 
I 

o -o 
-> K K + N· + m77 :. (2) 

.I 3 

., 
) 

·I 



41H31i"IeCKIIH CMbJCn STOll KOppensiUHII AO CHX nop HI;) ycTa~oaneH, a cyrue,CT­

BYIOIIJIIX SKCllepHMeHTanbHbiX ,Q8HHhiX· erue He.QOCTBTO"'HO ,onSI no,opo6HOI'O TeO­

peTII"leCKOI'O aHanaaa STOI'O SIBneHHSI. B T8KOH CHTyBUHII npe.OCT8BnSieT 

6onhmoii HHTepec .oanbHeiimee nay"!eHne sToro s¢¢eKTa. 

B naHHOii pa6oTe npHBO.OHTCSI peaynhTBTbi nay<leHIIH Koppennunn ,Me:>K.OY . 

llpO.OOnhHb!MH H llOllepe"'HbiMH KOMnOHeHT8MH HMnynhCOB ·AnSI pa3liH"'Hb!X 

BTOpli"'HhiX "l8CTIIU, o6pa3yiOIIJHXCSI B 17":.p B38HMO.Q9HCTBHSIX npH 4,0 fss/c1 

B cne.oyrorunx KaHanax peaKunii: 
.: 

17 p 17 o, K o .\ o, (3) 

4 11-K+.\o, (4) 

+ :_K: o ~~ o 
_. TT TT · 1\. 

(5) 

4 11 -K +; 0 .\ 0 , (6) 

,\ 

4 17;17+17.0 .\°K
0 (7) 

(8) 
•. 4 II Ko K o 

'· 

4 P K~ K. o (9) 

\": :" jfc 

·.~. ;· -~·p 17-Ko Ko_ ( 10) 

4 17- K +K 0 n (11) 

-+p_K_17 oKo (12 )' 

+ - 0 
4 17 K K n 

(13) 

-+ p 11- K ° K0 
11 

( 14) 

-+ 17+17 -K °K 0 n 
(15) 

4 

f 

1 

.PeaKUHH (3 f-15) .II3y"lanHCb''c llOMOIIJhiO' 24-nnTpOBC 

3biphKoaoii KaMepbi ·na6opaTopna BbiCOKHX sHeprnii OI1SU1 
" . 

. Me30H~MH c HMnynhCOM. ( 4,00~ 0,06) • fsa/c~ Bcerci '.onn 

nonhaoaaHo 12.6 000 ¢oTor::pa¢1iii. llpn npocMoTpe -oT6npa1i 

.oeiicTann' c po:>K.oeHReM V 
0 

·-"lacTnu. MeTO.Obi n.oeHTii¢nK:a 
• • • u 6 '17,8/ 

• H KaHanoB peaKUHll · binH OnHC8Hbl paHee . . ·• 

,Unn R3y"lemin yKaaafiHhiX 'I{oppennunii BTopR"'Hhie "!a 

nnpOB8Hbl B pa3nH"!Hhie HHTepaanhi. no BenH'IllH8M npO.OOnb 

ruefi HMnynhCOB B CHCTeMe UeHTpa Mace. ,Unn Ka:>Ki:lOI'O' HI 

nocb COOTBeTCTBYIOIUee cpe.QHee 3H8'IeHHe nonepe"!HOH' CO< 

nynhca p 1. • BenH~IHHbl HHTepaandB ·aHa"leHHH p n· .· Bh161 

pa30M 0 . 'IT06hi OUlH6kn'·cpe.oHHX 3H8"leHHH. jil B KB:>K.QOM­

npl!MepHO O.OHH8KOBbi. 

H a .pllc. 1 npe.ocTaaiieHhi .onarpaMMhi pL / p 
1
j '.onn 

<iacTHU H3 peaKUHii · ( 3) · n ( 4). 3KcnepHMeHTanhHbie .oaHHI 

H .\ 0 -"laCTHU H3 peaKUHH ( 5)' H ( 6) noKa3aHbl 1!8 pnc~ : 

npo.oonbHoii H nonepe'IHofi KOMnoHeHT HMnynhCOB K: -Mea' 

na peaKUHii (8~ ·n .(9) npnae.oeHbl Ha pnc. 3. 3Ta :>Ke aa1 

17 • K H HyKnOHOB H3 peaKUHfi (10, 1 r, 12, 13) npeilcl 

Ha acex yKaaaHHhiX Bbirue pncyHKax cnnoiUHhie nnHHH - P' 

no ¢a30BOMY 06'beMy. OTH Kp!IBhie 6hinll paCC"lllT8Hbl C llC 

FOWIL 6ea 'y'IeTa pea~aaHco~ /9 
B KOH9'IHOM COCTOSIHHH 

pe30H8HCOB HH B SKCilepHMeHTe, HH B · p8C"l9T8X: H8MH He 

06uiefi oco6eHHOCThiO npe.OCTaBneHHbiX SKCnepHMeH1 

SIBnSieTCSI TO; 'ITO .OnH Me30HOB BenH"'HHa p l HMeeT .MHf 

HHe ilpH p li- , paBHOM Hyni01 B T·o BpeMSI KaK· .QnSI 6ap 

p .( OT p *I HMeeT M8KCHMYM B STOfi o6naCTH 3H8'IElHHfi 
. I -

ro,·- KaK BH.QHO H3 pHCyHKOB1 . '38BHCIIMOCTb p l ·oT · p li He 

calla ¢aaoahiM 'o6'beMOM '.onn HyKnoHOB H K : .;..Me30HOB. 

5 



:TaHosneH, a cymecT-

:> .ctnSI no.ctpo5H6ro Teo­

;m npe.ctcTasnSieT. 

'· 
IHSI KOppenSIUIIII MBlK.ctY-. 

a· .ctnSI paanH'IllbiX 

:TBHSIX llpH 4,0 fas/Ci: 

(3) 

(4) 

... 
. ... (5) 

(6) 

(7) 

(8) 

(9) 

-~ .: ( 10) .... 

( 11 ) 

( 12) 

( 13) 

(14) 

(15) 

.{ c 
~ 

I 
r ,I 

'i 
I 

.PeaKUIIII (3 t-15). H3y'lanHCb. C llOMOIUbiO' 24-nHTpOBOH nponaHOBOH. ny~ 

3b!pbKOBOH KaMepbi na6opaTOpHH Bb!COKHX 9Hepi'HH OI1.HH I o6n"y'leHHOH 17-;­

Me30H~MH c HMITynbCOM (4,00+ 0,06)· raa/c, Bcero .ctnSI aHanH3a '6om; m:i..:. 

nonbaosaHo 126 000 tfloTor:patflilii~ flp11 npocMoTpe -oT6HpallHCh 17-- p saaHMO;.._ 
" 0 . vo 

.cteiicTBHSI. c poJK.cteHHeM V ·-qacTHu. MeTo.cti>r H.cteHTiitiJmi:auHH -'laCTHU 

H KaHanos peaKUHii 5omH onHcaHhi paHee "~7 • 8/~ ' -~ 
.UnSI Hayt~eHHSI yKaaiuiHorx 'I(oppenSiuHii sTopH'I~or~ t~acTHUhi 6omH ··crpyn­

nHposaHbi B -pa3nH'IHo!e HHTepsanoi. 110 BEmH'IIIH8M np"O.ct?llbHOH COCTaBnSIIO­

lllBH HMnynbCOB B CHCTeMe UBHTpa MSCC, .finSI Ka:?K.ctOI'O' IIHTepsana Bbi'IHCilSI­

IlOCb . COOTBeTCTBYIOIUee· cpe.ctHee 3H8'1eHHe nonep·e'IHOH' COCT8B~HIIOIUeii: HM-

nynbca p l . BenH.;IHHI>I HHTepsands ·aHa'leHHii 

paaoM, · t~To6or onm6im'·cpe.ctHHX aHat~eHHfi · pj 

llpHMepHO O.ctHH8KOBbl, 

p il . Bo16Hp81ll1Cb T8KHM o6-

B Ka)K.ctOM -HHTepsane 6omri· 

Ha .pHc, 1 npe.ctcTasiieHI>I .ctHarpaMMI>I p L /p 
1
j ·amr 17 __ K _ n ,\ 0 _.' 

tiacTHU H3 peaKUHii· (3). H (4). 8KcnepHMeHTanbHI>re .ctaHaore .ct'llSI 17- •; K- · 

H ,\ 0 -'lat:THU 113 peaKuHii (5) 11 (6) rroKa3aHbi ,Ha p11c• 2, Pacnpe.cteneHHsi 

npo.ctollbHoii 11 nonepet~Hoii KOMnoHeHT HMnynbCOB K -~eaoHOB 11 HYKilOHOB 

H3 peaKUHfi ( 8 ~ R ( 9) llpHBe.cteHbl H8 pH C. 3 • 8 Ta )Ke 38BHCHMOCTb .ctmi •· 

17 K R HyKnOHOB H3 peaKUHii (10, 11, 12, 13) npe.ctcTasneHa Ha.p~rco4.' 

Ha scex yKaaaHHbiX Boiiiie pHC~HKax cnnormrore nHHHH - pe,aynhTaT pact~eTa 

UO tfla30BOMY 06'beMy, 8TH KpHBble 6oinll paCC'IHT8Hbl C llOMOIUbiO nporpaMMbl 
.,. /9/ " ..... 

FOWIL ·6ea 'yt~eTa peaoHaHcos a KoHe'IHOM cocToSIHHH • 06paaosaaHe 

-pe30H8HCOB HH B 9KC11epHMeHTe,· HH B · pacqeTaX HaMil He Y'IHTbiB81lOCb, 

. 06ni:eii OC06eHHOCTbiO npe.ctCT8BileHHbiX 9KCnepHMeliT81lbHbiX .ctH8I'p8MM 

SIBilSieTCSI T00 'ITO .[(llSI Me30HOB BellH'IIIH8 p l HMeeT MHHIIM81lbHOe 3H8'1·e-' 

HHe llpH" p *. paBHOM Hylli01 B T·o BpeMSI KaK· . .ctllSI 6ap_HO.HOB. 38BHCHMOCTb 
II . . . 

pL OT p*l HMeeT MaKCHMYM B aToii o6nacTH 3Hat~eHHii' plj • KpoM:e' -ro.:: 
. I -

I'0 1·• K8K BR.ctHO H3 pHCYHKOB1 ' '38BHCHMOCTb p l "OT · p li He MOlKe"T 6o!Tb 01111-

call:a tflaaoBhiM ·o6'beMOM '.ctnSI HyKnoHoB H K :. ;;.MeaoHoil, 

5 



~ro 3Ha~eHHH nonepe~­

OT.: MHO:lKeCTBeHHOCTH . n 

l830BOMY o6'beMy;. Ha PH':"' 

HMnynbCtl TT -Me30!IOB 0 

:m~HHaH c :n "'.4 ,·. xoporuo 

:cnenoaanacb aaaHCHMOCTb 

l9HHhiX B rr= p B3aHM.O-

~To ~WH HeynpyrHX npo­

·anbHaH 3aBHCHMOCTh 

~Ha 4Ja30Bb!M 06'beMOM 

tlllH naHHbie yKa3biBaiOT 

tCTH~HbiX KOHe~HbiX CCC-

OnHCaHbl HHBapHaHTHbiM 

apaKTepH3YIO!llaH MHO~ ·' 

3nHeTcH xoporuHM napa-. 

, noaTOMY npennaraeTCH 

ol BTOpH~HbiX ~aCTHU ( m I) 

3HCTBHH ·E * c,u,M,) 0 

,,.,;: .... 

~--- oT irapaMeTpa B 
(.M. 

H3 _pac~eTa no tlJaaoao-

pl· H p* . : - HM.-
. c,u,M. 

{H0 0 • ~TO !lnH TT -Me30HOB 0 

::TpaHHbiX ~aCTHU npH • · 

3KCnepHMeHTanhHbiX naH­

toBoMy o6'heMy, 3To 3Ha­

>CTH n = 5 nnH npouec-

.\ K- nap- H n = 4 nnH npoueccoB 1 c • o6paao;.. 

BaHHeM KK -nap~ nocnenaee yKa3biBaeT, no-BH!lHMOMy, aa To, tiTo 

!lnH HeynpyrHX TT -p B38HM.O!l9HCTElHH 6e3 CTpaHHbiX ~aCTHU cornacHe 

9KCnepHM9HTanbHOPO · . p~cnp~neneHHH p l OT p il .C paC~eTaMH no 4Ja-

30BOMY o6'beMy MO:lKeT 6biTh nony~eHo nnH B > 0,7, B HacTomuee BpeMH, 

K CO:lKaneHHI0 0 HeT 9KCnepHM9HTanhHbiX !l8HHbiX OTHOCHTenhHO KOppenHUHil: 

jill Pjl · nnH HeynpyrHx npoueccoB 6ea y~acTHH cTpaHHbiX ~acTHU npH 

6nH3KHX aHeprHHX, ~To aaTpy!lHHeT rrpoBepK:y yKaaaHHoro Bhillle 

npennono:lKe,HHH •.. 

. H ~aK, . aH?nH3 aKcnepHMeHTanbHhiX naHHbiX o rr- p B38HMOJleiicTBHHX 
... 

C o6pa30BaHH9M CTpaHHhiX .~a~THU B peaKUHHX (3 !- i5) npH HMIIynbCe 

4,0 raa/c noKa3hii3aeT. cnenyroru~e: 

1 ) Ha6nronaeTcH aaMeTHaH KoppenHuH·H Me:lK!lY npononbHOii H nonepe~­

Hoil: KOMnOHeHTaMH HMIIynbCOB TT -Me30HOB 0 K -Me30HOB H 6apHOHOB 0 pO:lK­

.QaiOIU!iXCH B STHX rrpoueccax, npH~eM aTa K?ppenHU!iH .QOC:T8TO~HO XOpOlllO 

OII!iCbiBaeTCH liHBapHaHTHbiM tlJa30BbiM. 06'beMOM .QnH TT -Me30HOB 0 Ha~HHaH , I , 

C R = 4 ; 3TO CBH.QeTenbCTByeT 0 TOM 0 ~TO .Qlr~ ~OCTaTO~HO 6onblJlHX 3Ha-
j • ' • • ' 

~eHHH napaMeTpa· B MaTpH~Hhiii aneMeHT B3aHMo.QeiicTBHH ~O:lKHo'::,c~HTaTh 
aaBHCHIUiiM TOnbKO oT. napaMeTpoB 6apHOHOB H K. ·:~eaoH~B·; 

2) TeopeTH~eCKHe pac~eThi no tlJaaoBoMy o6'beMy He cornacyro~'bH, c 

aKcnepHMeHTanbHbiMH pacnpeneneHHHMH p -! p II* nnH Bcex ;acTHU, o6paayro-
. . l 

IUHXCH B peaKUHHX C n < 4 , Bo3MQ;KH0 0 ~TO STO paCXO:lK.Q9HHe MO:lKeT 6biTb . . . ~ 

CBH3aHO C 3aMeTHbiM BKna.QOM pe30H8HCHhiX COCTOHHHH, . XapaKTepHbiM,. !lnH 

STHX npoUeCCOBj 

3) npH npoBe.QeHHH cpaBHeHHH 9KCnepHM9HTanbHbiX !laHHbiX0 KaCaiOIUiiX-

CH H3y~eHHH ~oppenHUHH p l pe-

aKuHsix, · ny~ru·e · nonh30BaTI:>CH napaMeTpoM B . , a He MHO:lKeCTBeHHOCTbiO~ 

(n) ~8CTHU B KOHe~HOM COCTOHHH!i, 

B 3aKniO~eHHe aBTOpbl C~HTaiOT npHHTHhiM nonroM Bblpa3HTb 6naro­

napHOCTh Hay~HhiM coTpy!lHHKaM E.H. KnanHHUKoil:, HryeHy .rlHH Tbi aa o6-

? 



I 
I 

!I 

·I 
I 

i 

I 
~ 

CY)!{/l8HH8 nony'leHHbiX, p~3ynbTaTOB 1 'r.n. ilecTOBOli· 3a· noMOIIIb B pa6oT·e H 

na6opaHTaM rpynnbi nas .,OH.HH 'B.A. HriKHTHHOli,. H~A. n,~PBYIIIHHOfl, ., 

A.H. CoKOBHHHoli, T .H. Eopncoaoli aa noMOIIIb a Q6pa6oTKe aKcnepHM~HTanb-

HblX naHHbiX, < • 

! ~ .,_n II T e · p a· T y p a 
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a· ITOMOJUb B paoOTe H 

1\~Jlepaywnaoii,: 
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~. 56,. Bucharest, 1966. 
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1. MeribanKoaa, E.4aJl-
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Ia' et al. Report 

H3)laTenbCKHii OT)len 

970 I'OJ:Ia. 
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Pnc.l. 3aaHCIIMOCTb 'pl I p * Jlmi! rr -Mesoaoa, K -Me30HOB II >.. 
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HOB, pmKJl9HHb!X B J!aKUIH!X rr-p_-> rr°K0 >., 0 II rr-p-> rr-K+ >.,0 
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