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llaHHaSI pa6oTa sransreTcSI rrpoaon)KeHIIeM UIIKna 11ccneaoaaH1111 

1 1 
1 

KOTOpb!e l!OCBS!IUeHbl 113y'leHII!O CTpaHHblX 'l8CTIIU B 71 p B3811MOAeHCTBIIS!X 

IIpll 4
1
0 fsa/c II BblliO/IHeHbl Ha MaTepllane C 24 -nll;rpOBOH llp0li8HOBOH IIy-

3b!pbKOBOH KaMepbl na6opaTOpll11 Bb!COKIIX sHeprii,H 0115U1. B pa6oTe llpll-

BOAS!TCS! A8HHbJe 0 pO)KAeHIIII pe30H8HCOB B peaKUIIS!X 

( I) 

II 

71 p ~ K + 11 - A 0 
11 ° x/ 

(2) 

llnsr 81!8/11138 peaKUIIH ( 1) II ( 2) 6bJ/IO IICIIO/Ih30B8HO 230000 ,PoTo-

rpa,P11fi, 0T611p81IIICh cny'lall Heyrrpyi'IIX B3811MOAeHCTBIIH 71 -Me30HOB Ha 

BOAOpOAe1 B KOTOpb!X Ha6n!OA8/ICSI pacrraA OAHOH II/III ABYX V
0 

-'laCTIIU B 

pa6o'leM o6'beMe KaMepb!, np11 OT6ope C06b!TIIH llpiiMeHS!/IIICb Kp11Tep1111 1 KOTO-

. ~/ . . 
pble 6bi/III OIIIIC8Hbl paHee , CpeAHSISI S<jl,PeKTIIBHOCTb AByKpaTHOI'O llpOCMOT-

pa paBHS!/I8Cb (96~3)%, 

HsMepeHIISI rrpo113BO!lii/IIICb Ha rronyaBTOMaTaX na6opaTOPIIII Bbl'liiC/III

Te/IhHOH TexHIIKII 11 aaToMaTII38UIIII OH.HH 11 i1HCTIITyTa· aTOMHOH ,PII311KII 

x/KnHeMaTnKa oacrranoa A~- 11 ~0-r11rreponoB ne rrosaonSina B rrpene

nax TO'IHOCTII J13MepeHI!H pa3JIII'l8Tb 9TII 'l8CTI!Ubl1 l!09TOMY CIIMBOJI (A 
0 

) 

OTHOCIITCSI K peaKUIISIM C pO)K!leHIIeM A
0

- II ~O - I'IIIIepOHOB, 
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( r. EyxapecT). nony'IeHHbie AaHHbie o6c<mTbiBanncb rro reoMeTpnqecKoll n 

/5,6,7/ BM n. 
KHHeMaTH'IeCKOH IIporpaMMaM Ha 3 aoopaTOpHH Bbi'IHCnHTenbHOH 

TeXHHKH If aBTOMaTH3aUHH, 

MeTOAHKa HAeHTH~HKaunn V
0 

- qacTnu n BhiAeneanSI KananoB peaKunll 
· I 1 2/ _ 

Obina orrncana panee • • npn anann3e COOb!THH AOIIOnHHTenbHO rrpnaneKa-

nHCb pe3ynbTaTbl HOHII3aUHOHHbiX H3MepeHHH Ha cneAaX BTOpH'IHb!X 3apSilKeH-
O • /8/ 

HhiX 'IaCTHU 3Be3A n V -coobiTHH , a TaKlKe Y'IIITbiBanacb KapTnHa pac-

IIaAOB OCTaHaBnHBaiDUlHXCSI 'IaCTHU B KaMepe, 

B TaOIIIIUe . IIpiiBeAeHbl CyMMapHbie AaHHbie 0 'IHCne COObiTHll
1 

OTHOCSIUlHX
x) . 

CSI K cooTBeTcTayromnM KaHanaM peaKunn • B CBSI3H. c orpaHn'IeHHhiMH pa3-

MepaMn KaMepb! KalKAOMy COOb!TIIID IIpHIIIICb!BanCSI BeC
1 

KOTOpb!ll Bbl'IHCIIS!II

/9/. 
CSI MeTOAOM MOAennpoBaHHSI C IIOM?lllbiD rrporpaMMbl 671 ·, HnlKe BO BCeX 

pacrrpeAeneHHSIX co6biTHSI rrpiiBOASITCSI c cooTBeTCTByromnMn BecaMII, 

PeaKUHSI 11-p_.11+11-A° K 0 (1) 

CoObiTHSI1 OTHOCS!UlHeCSI K peaKUH.Il ( 1) 1 BhiAenSinHCb IIpH aHan113e KaHa

nOB peaKUHH BHAa 

11 p ... 11 + 11 - K 0 ( A0 ) , 

... 11+11-A
0 

( K0 l 

... 11+11- A° K 0 
• 

Ha ocaoaaann rronnoro 'IHcna coohiTHll aToro Tnrra obinO orrpeAeneao ceqeane 

peaKUHH ( 1). Oao OKa3anocb paBHbiM a (I)= 154~ 14 MKO. npu orrpeAeneann 

Ce'<!eHHSI BBOAHIIHCb IIOIIpaBKH Ha rrpnMeCb Apyrnx 'IaCTHU B IIY'<!Ke (8%)
1 

Ha 

IIpiiMeCb COObiTHH B3aHMOAellCTBHll 17-- Me30I{OB Ha CBSI3aHHOM IIpOTOHe ( 19%) 
1 

Ha HellTpanbHbie MOAb! paciiaAa A0 
If K 0 

1 Ha 9~~9KTHBHOCTb IIpOCMOTpa 

- /1/ n Ha rroTepro co6biTHII B CBSI3H c orpaHII'IeHHbiMH pa3MepaMn KaMepbi 

llnSI H3y'IeHIISI pOlKAeH!ISI pe30HaHCOB, B peaKUHII. ( I) Obinlf IIOCTpOeHbl 

pacrrpeAeneHHSI ~~eKTHBHb!X Mace pa3nH'IHb!X . KOMOHHaunll 'IaCTHU ( CM, pnc,1), 

x) COObiTIIS11 KOTOpbie Henb3SI ObinO 0AH03Ha.JHo HAeHTH~HUHpOBUTb 1 Ob!IIH·· BKIIID
'IeHhl B CTaTHCT.I!Ky KaK AnSI peaKUHH (1), TaK H AnSI peaKUIIll (2) C BeCOM 
112. 

4 

0 . 
A 17+-KoMonaaunll yKa3biBaeT na poJKAeHne pe30E P acrrpeAeneane 

Y * + ( pnc. 1a). Cpaaaeane aKcrrepnMeHTanbaoro pacrrpeAeneamr c • 
1~8~ 

KOMOHHaunell ~a30BOro IIpOCTpaHCTBa H opallT-BHrHepOBCKOll KpHBOH 

30Haaca Y ;3~~ AaeT B~SnaA Y ia; ~ B aToT rrpouecc, paBHbill ( 9,9 ~ 3 

COOTBeTCTByeT ce'<!eHHID_peaKUHH 

17-p ... Y*+K0 11-
tass ' 

a ( 3) = (15,3 :t;4, 7) MK6. 

HcxoASI H3 pacrrpeAeneanll a~eKTHBHbiX Mace ( A
0 

11-) KOM6naaunll ' 

rronyqaeM AnSI Ce'IeHHSI peaKUHH 17 -p ... Y1 :s~ K 0 
11 + (4) 31 

a (4) = ( 11,4 ~ 3,8) MK6. 

Ko 17' Ha p11c, 1r rrpnBeAeHo pacrrpeAenealle ~tPeKTHBHhiX Mace 

OIIHauHll, Aaann3 aToro pacrrpeAeneam:r rroKa3an, 'ITO ceqeane peaKUI 

AeiiiieM K::o -Me3oHa 11-p ... K*+ A 0 17- (5) 
890 

a ( 5) = 02,9•± 4,2) MKO. 

PacrrpeAenennSI a~~eKTHBHbiX Mace AIISI K 0 17--H 

paBHO 

11 + 11 --KoM6naai 

1B) He IIOKa3biBaroT KaKIIX-niiOO aHOMannll H XOpOlliO OIIHCbiBaiDTCSI ~~ 

MH KpHBbiMII, BepxHSISI rpaaHua ceqeanSI pOlKAeHnSI p -Me3oHa ( 6)· ( 

BeTCTByeT 

p(6)=0,2:;:3,5)MKO [11-p ... A°K 0 p0]. 

PeaKuHSI 17- p ... K +11-A 0 11 ° (2) 

Aaann3 co6hiTnti1 rrpiiHannelKamnx peaKUIIII ( 2), yKa3biBaeT Ha ( 

*0 pOlKAeHne pe3eaaaca K 890 B aToM rrpouecce. Ha p11c. 2a rrpiiBeAeH 

crrepnMenTanbHoe pacrrpene.-Jenne ~~eKTHBHhiX Mace K+ 17- -KOMOIIHB 

5 



no reoMeTpnqecKofi n 

•paTopnn BbtqncnnTenbHofi 

:eang Kaaanoa peaKunfi 

lOITOllHHTenbHO ITpHBneKa-

ctaX BTOpHqHb!X 3apHlK0H

t!TbiBanacb KapTnHa pac-

ICne C06btTHfi1 OTHOCRillllX-

an. c orpaanqeanbtMn paa

ac, KOTOpbtfi Bbrqncngn-

671 
191

.- HnlKe Bo acex 

IDillHMII BeCaMH, 

:nncb npn aaannae Kana-

ibtno orrpeaeneao ceqeane 

MK6. ITpn onpeaeneann 

:Tnu B rryqKe { 8%), aa 

CBR38HHOM npOTOHe { 19%) 1 

~SKTllBHOCTb llpOCMOTpa 

Ill 
3MepaMH K8M0pbt , 

. { 1) 6btnll nocTpoeHbt 

IaUHfi qacTHU { CM, pnc,1), 

rn~nunpoBaTb 1 6btnn·- BKnro
r peaKUllll { 2) C BSCOM 

I 
I-
I 

P acnpeaeneane 
0 

A rr+- KOM6naaunfi yKa3btBaeT aa polKaeane peaoaaaca 

Y * + { pnc, la), Cpaaaeane aKcnepnMeHTanbaoro pacnpeaeneang c nnaeff!rofi 
1~85 

KoM6naaunefi ~aaoaoro rrpocTpancTBa n 6pafiT-BnraepoBcKofi KpnBofi ang pe-

aoaaaca aaeT ars..naa Y:" + 
138 5 

B 9TOT npouecc, paBHbtfi {9,9~3)%, qTo 

COOTBOTCTByeT ceqeHHID_peaKUllll 

{3) 
a ( 3) ~ ( 15,3 ±4, 7) MK6. 

Ylcxoag na pacnpeaenennfi a~~eKTHBHbiX Mace ( A0 
"-) KoM6naaunfi { pnc, 16) 

nonyqaeM AllR ceqeHHR peaKUIIH IT -p -> Y1:g5 K 0 
IT + {4) aaaqeane 

a ( 4) = { 1114 ~ 3,8) MK6 , 

Ha pnc, 1r npnaeaeao pacnpeaeneane a~~eKTl!BHbiX Mace K
0 

rr+-KOM- · 

6naaunfi, Ananna aToro pacnpeaenenng rroKaaan, qTo ceqeane peaKunn c polK-

paBHO 

a ( 5) ~ (12,9•± 4,2 ) MK6. 

P acnpeaenemm a~~eKTl!BHbtX Mace ang K 0 "-- n 11 + 11 --KoM6nnaunfi { pnc, 

1B) He ITOKa3biBaroT KaKHx-nn6o aHOMannfi ll XOpOWO OITllCb!B8IDTCR ~a30Bbi-

Mll KpHBb!Mll, BepXHRR rpallllUa ceqeHHR pOlKAOHllR p -M030Ha { 6)· COOT-

BOTCTByeT 

p ( 6) ~ ( 1,2 :!:: 3,5 ) MK6 [ 7T- p _, A ° K 0 p 0 l . { 5) 

PeaKUHR {2) 

A Hanna co6btTnfi, npnaaanelKawnx peaKunn { 2), yKa3btBaeT Ha cnnhnoe 

*0 polKaeane peaenaaca K 
890 

B aToM npouecce, Ha pnc. 2a rrpnaeaeno aK-

cnepnMenTanbnoe pacrrpeae.'!OHne a~~eKTHBHbiX Mace K + 11-- KoM6nnaunil, 

5 



CpaBHeHHe aKorrepuMeHTallbHbiX ABHHbiX C KOMOHHBUHeit op'aitT-BIII'HepOBCKOH 

H if!aaoBbiX KpHBbiX ABeT Benu'luHy ce'leHuSI npouecca "-P_, K t9~ A 0 " 0 

pannyro (34,5.! 5,9) MKo. 

{7). 

{7) 

Ha puc,·3 npuBeAeHa aanucuMoCTb Anif!if!epenuuarrbHOI'o ceqeJIHSI peaKUIIII 
2 

OT KB8Ap8T8 'leTb!peXMepHOI'O rrep~ABHHOI'O HMiiyrrbCa /j. I ( K m
8
*90 - t • 

BuAHo, 'ITO AnSI coobiTHH aTolt peaKuuu, B3SITbiX ua HHTepnana aif!if!eKTHBHbiX 

Mace K + lT- -KOMOHHauuli 0,83 ~ M~-'S_ 0,93 ran XapaKTepHO pacnpeAerreHue, 
. 2 

npu KOTopoM It l<I,O (ran/c) , T,e, npouecc oopaaoBBHIISI K 89~0 HOCHT 

nepuif!epu'lecKHH xapaKTep; 

Ananua cneKTpa a#eKTHBHbiX Mace K+"O -KOMollnaunlt (puc, 26) ABeT 

nerrii'II!IIy a = (3,4 ! 4,2) MKo AIISI npouecca "-P _, K 8*9 ~A 0 
"- (8) • 

PaccMoTpeHIIe KaHanoB peaKUHH c pOMAeHneM runepoHHhlX peaonancon 

y *0 
1385 ll Y ; 3"g 5 B peaKUHH ( 2) YK83biBaeT Ha M81Jble Ce'leHIISI OopaaoBaHIISI 

aTuxpe::_oHaHcon, a HMeHHo: (5,0±..3,5) MKo AnSI rrpouecca "-p->Y{3 ~ 5 ,K+"- {9) 

li ( 5,4:!:..3,6) MKo AIJSI peaKUllll lT- p -> Y ;~ 
5 

K+ lT 0 ( 10) ( CM, pnc, 2 B,I') .• 

XapaKTepHOH ocooeHHOCTb!O paCCMOTpeHHbiX nbiille npoueccoB SIBIJSieTCSI 

rrepllif!epn'lecKoe poMAeHIIe peaouancon rrpn aToit aueprnu, KaK aTo Haonrona-

IJOCb AIJSI KOHe'IHbiX COCTOSIHHH • lT ..,.p B3aiiMOneitcTnHH oea CTpaHHbiX '18CTHU, 

KpoMe aTOI'0 1 liHTepeCHO OTMeTHTb 1 'ITO B pe8KUHSIX (I) li ( 2) 
1 

n OCHOnHOM
1 

pearrll3YIOTCSI TOIJbKO HII3KOn03oyMneHHbie COCTOSIHIISI I'llrrepoHa ( Y
1
j

85
) II K -Me-

30Ha ( Kt90 ) li HeT YK83aHIIH Ha poMneHHe COCTOSIHHH C OOIJbilliiM B03oyM-

neuneM, 

Ha pnc, 4 (a,o,B,'i',n,e,M) rrp11neneHbi naHHbte rro ce'leHHSIM rrpouec-

COB OopaaoBaHHSI y f385 - II Klgo -pe30H8HCOn n lT- p naanMonelt-

CTniiSIX B 3aBHCliMOCTH OT liMIJYIIbCa HarreTarorneit 'laCTHUbi, 3TII peayrrbT8Tbl 
IIO, II/ 

B3!ITbl ll3 paHee orryorrHKOnaHHbiX paoOT li ll3 H8CTOSI!lleH pa-

OOTb!, npeACTanneHHbie Ha pnc. 4 KpllnbJe rrony'leHbl c IJOMO!llb!O MeTona 

HanMeHbillliX KBaApaToB, H3 pnc, 4 cneAyeT, 'ITO nnH ncex .yKaaaHHbiX Bbiille 

rrpoueccon (3~IO) HaonroAaeTcH xapaKTepHaH aanncHMOCTb ce'leunlt oT ne

IIH'IHHbi nepnH'IHOI'O HMrrynhca nnoHoB: OT rropora peaKUHII ce'leHIIe o&ICTpo 

paCTeT, 3aTeM AOCTHI'BeT· MaKCHMyMa B OOIJ8CTH IIMIJYIIbCOn ciT 3,2 no 

3,3 ran/c 11 nanee rraAaeT c ynenn'leHneM nMrrynhca, TaKoe rroneneHne ce

'leHnlt rrpnnoAHT K cnenyromnM B&IBonaM: 

6 

'· 

l 
•/ 

fi 

I) llnH ncex paccMoTpeHH&IX nbtrne rrpoueccon yJKe rrpn nMny• 

4,0 ran/c naonronaeTCSI YMCHbillCHHe Ce'!eHllH o6paaonaHIISI y :a .. -
K* 

~')0 
-peaoHancoB, BoaMOlKH&IM o6'hHCHCHHCM TaKoro rronenennH 

MOMeT 6LITb ynenH'ICHHe nKnaAa Kananon peaKUHll c 6orrhillHM 'IHCrr 

'fliU n KOHC'IHOM COCTO!IHllll llllll ynerrH'IeHI!e nKrraAa peaKUHM C 001 

no36yMAenuSI.MH 6apnoua, 

2) llnH ncex rrpoueccon ( 3-t 10) Haonronae'TCSI MaKcuMyM n xc 

HHH B OOIJaC'fll rrepnll'lllh!X HMIJYIIbCOn OT 3,2 no 3,3 ran/ C, 3TOT q 
XI 

OH .rronTnepnllTCSI HOnhiMll naHHbiMII n aTOM liHTepnane llM!IyiJbCOn 

6&ITh oo'hSICHCH cymecTnonaHneM HYKIIOHHOH uao6apLI c Maccolt, pa: 

2650 Man, HanecTHo, 'I'TO n aToll o6nacTu Mace Haonronarrach HYKl 
112/ 

11306apa N ~. ( 2650) c • r = 360 Man • BoaMOMHO, 'ITO naf 

naeM&Ill MaKCHMYM n xone ce'!eHult npoueccon (3~IO) cnSJaan c of 

Hl!eM aToll 1!3008pb!, 

Kna3n.r:tnyxqacTH'IHLie rrpouecc&I n peaKUIISIX ( I) n ( 2) 

HaMn 6&m OUCHeH T3KMe nKrraA Kn83llABYX'IaCTH'IIlbiX npoU• 

peaKUIIHX (I) n ( 2), OueHKH rroKaaann, 'ITO ce'leHne peaKunn " 1 

-> y *- K *+ 
13,5 890 

(II) cocTannHeT (4,6:!:..3,I) MK6, a npouecc "-

y *0 K*o (12) 'n.r:teT C CC'IeHUeM,'panHbiM {4,I±..3,7) MKO. 
13>5 890 
CpanHeHue· aTHX naHHhiX c peaynhTaTaMn pa6oT rrpu Apyrux 

( CM0 pnc, 6 a,6) yKa3&JBaeT 1!3 T0 1 'ITO Ce'leHHSI Kna311Anyx'laCTll'l 

neccon rranatoT c yneiiwienueM rrepnn'!Holl a11epruu "- -MeaoHa. 

0 +0 
A K - cucTeM&I 

0 0 0 + 
Ha·yqenue crreKTpa s,P<jleKTlfnJI&Ix Mace A K - u A K -KoM 

n peaKUIISIX ( 1) ll ( 2) IIOK8381I01 'ITO xapaKTCpHOM qepTOii 3TIIX CI 

x/ B nac'fo>~lllee npeM>J noKa HeT naHHhiX o ceqeHIHIX rrpouecc 

paaonaHIICM Y ~an ll K*89 0 n peaKUllliX ( I) II ( 2) n OOIJaCTII 

HbiX I!MIIYIIbCOn OT 3,2 AO 3,8 rsn/c, 

7 



~eli 6paliT-Bl!I'HeponcKoli 

(7), 

·anbHOI'O CC'ICHIISI peaKUIIII 

ynbca L'l.
2
ttK11l* =- t • 

890 

IIHTepnana 9<jltjleKTIIBHhiX 

3paKTepao pacnpeneneal!e, 

Ja30BaHl!S! K 89~0 HOCIIT 

M6Haaunli (puc. 26) aaeT 

,_, Ks*
9
6A 0 

11- (8) • 

!'IIIICpOHIIhiX peaonaHCOB 

:hi~ CC'ICHIIS! o6p030BaHl!SI 

tecca 11-p_,Yt3 ~ 5 ,K+11- (9) 

( 10) (eM, p11c."2 n,r) .• 

me npoueccon SJBUSJCTC.II 

JI'IIH, KaK 9To Ha6mona-

nuif 6ea CTpaHHbiX 'IaCTI!U, 

(1) II (2), B OCHOBHOM, 

rHnepoaa ( Y1i'85 ) II K -Me

'SJHHif C 6onb11111M B036yM-

o ce'ICHI!SJM npouec-

B3auMoneif-

:TIIUbl, 3TH pe3ynhTOTbl 

113 HaCTOSil!leli pa

C IIOMOlllbiO MeTana 

BCCX .yKa3aHHhiX Bb!llle 

lOCTb ceqeanif OT ne-

KUHn ceqeane 6biCTpo 

:ynbCOB OT 3,2 no 

TaKoe noneaeane ce-

I 
_j 

l 

1) llnH ncex paccMoTpeHHhiX Bbillie. npoueccon yMe npll HMnynbce 

4,0 f:om/c Ha6monaeTC51 YMCHblliCHHC Ce'ICIIIIH o6pa30BaHIISI Y ;
3

,
5 

- II 

K~qo -peaoHaHcon. BoaMoMHhiM o6'hSJCHeHHeM TaKoro noneneHHSI CC'ICIIIISI 

MOMeT 6b!Tb ynonll'ICHIIC BKnana KaHanoB peaKUI!H C 6onh11111M 'IIICUOM 'IBC

Tl!U B KOHe'IHOM COCTOS!Hllll IIUII yBCUII'IOHl!e BKnana peOKUHH C 6onhlliiiMH 

B036yMnCHIISIMII 6ap110HO, 

2) llnH ncex npoueccon (3-t 10) aa6monaeTcSJ MaKcuMyM n xone ceqe

nuif B o6nacTII nopBII'IHhiX HMIIYUbCOB OT 3,2 JlO 3,3 fan/c, 3TOT qJOKT0 CCUH 
x/ 

OH, nonTBepniiTCSI IIOBbiMll naHHLIMII B aTOM IIHTCpBane HMHynhCOB 0 MOMeT 

6biTb o6'bSJCHCH cyi1JCCTBonaHIICM HyKnOHHOif H3o6apbl c Maccoif, pannoif 

2650 Man. HanecTao, 'ITO n 9Toif o6nacTn Mace Jia6monanacb nyKnoHHaH 

11306apa N ~. ( 2650) c • r = 360 M9n
1121

• Bo3MOMIIO, 'ITO na6mo-

naeMblH MaKCIIMYM B xone ceqeJIHif npoueccon (3-t10) cnSJaaH c o6paaona

nHeM 9TOH ll306apbl, 

Kna3unnyxqacTH'IHhie npoueccbi B peaKUIISJX ( 1) n ( 2) 

HaMil 6hm oueaea TaKMe BKnaa KBa3nnnyxqacTH'IIIhiX npoueccon a 

peaKUI!SIX ( 1) n ( 2). OueHKII noKa3ann, 'ITO ceqenne peaKunn 11 p 

-> y *- K *+ 
1385 890 

(11) cocTannSieT (4,6:!:_3,1)MK6, a npouecc 11-p -• 

y *0 K * 0 ( 12) ··HnCT C Ce'IeHIICM, 'paBHbiM ( 4,1:!:_3, 7) MK6. 
13;5 890 
CpanHeHue 9TIIX naHHhiX c pe3ynhTaTaMII pa6oT npu npyrnx 9HeprnSJX 

( CM, pllC, 6 a,6) yKa3LIBaeT na TO, 'ITO ceqeHJISI KB031lnByX'IaCTII'IIlblX npo

!lCCCOB nanaroT c ynenll'!CHHCM nepB11'IHOI1 9HOpi'Hil 11 -Meaona. 

0 . +0 
;\ K - CliCTCMbl 

0 0 0 + 
H3y'IeJiue cneKTpa 9tjltjleKTl.fBIIhiX Mace A K - H A K -KoM6nnaunii 

B peaKUilSIX ( 1) ll ( 2) IIOKaaano, 'ITO xapaKTCp!lOH 'ICpTOII 9TIIX CIICKTpOB 

x/ B nacTOHl!lee npeMSJ noKa JICT naHHhiX o ce'IeHI!SIX npoueccon c o6-
pa3onanl!eM y f

385 
n K*890 B peaKUilSIX ( 1) II ( 2) n o6nacTn nepBn'I-

HhiX HMIIYUbCOB OT 3,2 no 3,8 f9n/c. 

7 



HB:IHeTCH KOHUeHTpaUIIH C06biTIIH B 06naCTII s<jl<j>eKTIIBHbiX Mace 1650 t-1910Msa 

(piic, 7 a,6 ), 

Ha pnc, 7 a rrpl!aeneao cyMMapHoe pacrrpeaeneHI!e s<J><j>eKTI!BHbiX Mace 

A° K
0

- II A ° K + KOM61!HaUI!H1 a·· KOTDpOM Ha6niOAaiOTCH Ili!KII B palioHe 

Mace ·~ 1700 Msa II ~ 1850 Msa, llnH I!CKIIIO'IeHI!SI BIIIIHHI!H 1!3BeCTHbiX peao-

HBHCOB Yl"3s~ II K 8*90 , Ha6niOaaeMbiX a peaKUIIHX ( I) II ( 2), anecb 

lKe rrpiiaeaeHbi crreKTpbt s<j><j>eKTIIBHbiX Mace A° K ~ KoM61IHaUIIIi 6ea 

co6btTnli, nelKaiUI!X a o6nacTI! Mace peaoHaHco.a Y 1 ~5 ~ II K ~90 
_(eM. sarnTpnxoaaHHhte ri!CTorpaMMbt), MolKHO BIIneTb1 'ITO Ili!K a o6nacTI! 

1700 Msa ae CBHaaH c !IX polKneal!eM. 

npearronaraH, 'ITO Ha6niOnaeMoe B SKCllepi!MeHTe OTKIIOHeHIIe OT <j>a-

30BCH KpiiBoli o6ycnoaneHo polKaeHIIeM (A K l -peaonaHca c Maceo!! 1710Msa, 

MOlKHO orriicaTb rronyqennoe SKcrrepnMeHTanbnoe pacu'p.eaeneHIIe KOM6nHaUIIeli 

<j>asoaoro rrpocTpancTaa II pea9HancoM a 6pai!T-BIIrHepoacKoli <j>opMe c Maceo!! 

M ~ 1710 Msa II f'= 220 Msa ( · )(J = 17, n = 21). nony'IeHHaH arrrrpoKcii-

MaiiiiH naeT nnH ceqeHnH polKaeHnH (A K l -peaoHaHca B peaKUIIHX (I) II (2) 

Deiiii'IIIIIY (32,2;!:_7, 7) MK6, TaK KBK yKaaaHHbiH s<j><j>eKT Ha6niOnanCH B 'CileKT-

pax a<J><j>eKTHBHhiX Mace A ° K 0 - n A °K + - KoM61IHaUII!i, naoCIIIIH sTore 

COCTOHHIIH paBeJI 112 II ere MOlKHO OTOlKDeCTBIITb C ODHOH II3 HYKIIOHHb!X 

nao6ap, HaiipiiMep, N *; ( 1710). B 110IIh3y TaKoro 06bHCHeHIIH MOlKHO IIpii-
1 2 1131 

necTH cnenyiOIUIIe naHHbte: a pa6oTe , rne paccMaTpiiaaeTcH sHepreTn'Iec-. 

KIIIi xon ceqeanH peaKUIIII "- p _,A ° K 0 , na6niOnancH IIIIK npii E ~ 1070Msa, 

npoBeneHHbiH <j>aaoBblli BHaiii!3 STOll peaKUIII!I 
141 

IIOKaaan, 'ITO Han6:IIbillllH 

BKnan B STOT rrpouecc BHOCIIT HYKIIOHHaH II306apa NY. ( 1710) ( S II ). 3TH 

C006palKeHHH II SKCIIepi!MeHTI;liibHOe OTKIIOHeHIIe OT ,Pa30BOH KpiiBO!i B STOii 

o6nacTn Mace a crreKTpax A K -KoM6nHaul!!i HBIIHIOTCH yKaaaHIIeM na aoa

MOlKHYIO Mony pacrrana 9TOro BOa6ylKAeHHOro COCTOHHIIH HYKIIOHa, CBH3BHHyiO 

c AK -cncTeMo!i, OuenKJI rroKasanii, 'ITO OTHOilleHIIe MODbl pacrrana 

Ni ( 1 710) Ha ( AK) -CIICTeMy KO BCeM B03MOlKHbiM neyrrpyriiM MOABM y, 

pacrrana cocTaBnHeT aenii'IIIHy ~ I, 1%, 

Ha piic, 8 rrpnaeaeno pacrrpeneneniie KaanpaTa 'IeTbipexMepHoro rrepenan-
2 

Hero IIMrrynbca 1'. P _, ( A K > ~- t anH co6biTIIIi, nelKaiUIIX a o6nacTII s¢-

¢eKTHBHbiX Mace A K - KoM61Inauiiii 1600 :SMA K S 1790 M sa, 

8 

~ 
! 

I 

BIIAHO, 'ITO B OCHOBHOM C06biTIIH II3 STore IIHTepaana s<jl<j>eKTII. 
' , A2 ( 2 

MaCC XapaKTepii3YIOTCH UepeaaHHbiMII IIMIIYIIbCaMII L\ ~ 0,8 fsalc 

B pHae sKcrrepiiMeHTanbHbiX pa6oT 6b!IIII · yKaaaHnH aa cymecTa, 

peaoaaaca a A K -cncTeMe c Maceo!! ~ 1700 Msa II I111IpiiHoli 10 
1151 

TaK, a pa6oTe Ha6niOaaniiCb peaoaaacw a o6nacTII 1700 II 1800 

a crreKTpe Mace A° K 0- II A ° K +- KoM6naaul!li, npii IIay'IeHI!II cTp. 

qaCTI!U B TT- p B3ai!MO):le!icTBI!HX IIpl! 7,91 fsalc aBTOpbl Ha6niOAan: 

aaac a A ° K 0 _ II A ° K + -cl!cTeMax, KoTOpbtli can CBH3biBanl! c a· 
I 16 I -

nao6apoli N* ( 1688). B rrpn I!Mrrynbce " -Meaoaa 6 rsalc. 

Ha6niOaancH A ° K + -peaoHaHc a 3-'IaCTH'IHbiX KoHe'IHbiX cocToHHI!HX 

nbiMH rrepeaaHHbiMH HMrrynbcar:m. A BTOpbi HHTeprrpeTI!poaann ero Km 

HYIO nao6apy N *( 1688) j OAHaKO He HCKIIIO'Ianacb B03MOlKHOCTb HHTe 
1171 

unn sTore peaoHaHca KaK N * ( 1710). B pa6oTe ecTb yKaaaHnH y, 
aoHaHc a (A° K+0)-cncTeMax a TT+ p aaanMoaeliCTBIIHX rrpl! 8,0 I 

A B'I;,OPbi C'IHTaiOT, 'ITO sTn peaoHaHCbi MOlKHO o6bHCHI!Tb pacrranoM H 
Ill/ 

nso6apbt N * ( 1755) c f' ~ 220 M sa, B cTaTbe rrpn nMrrynbce 

-J4,2 fsalc HeT yKaaaHI!H Ha cyiUeCTBOBBHile HyKIIOHHbiX l!ao6ap, CB 

Hb!X C (AK) -CIICTeMo!i, 

TaKHM o6paaoM, a nacTOHIUee apeMH aorrpoc o cymecTBOBall 

(AKl -peaoHanca c Maceo!!~ 1700 Msa II ero HHTeprrpeTaUIIII He ~ 

Tpe6yiOTCH nanhHelirnHe IIccnenoaamiH, 

B aaKIIIO'IeHJie aBTOpbi BbtpalKaiOT rrpii3HaTenhHOCTh coTpynHnK. 

6opaTopHII BbtcoKIIX sHepriiii M.l1.nonropeuKoMy, IO,A,TpoHHY II 3.r. 

ay sa rroneaHhte o6cylKnennH. AaTopbi TaKlKe 6naronapHT na6opaHTOI 

aa IIOMOIUb B pa6oTe, 

niiTepaTypa 

1. E.n.EaHHIIK, KnM Xn l1a, A.A.KyaaeuoB II np. nperrpHHT Ol1Hl1, 

lly6na, 1968, 

2. M.P.ATaHH, K.KapaMHH, A.A.KyaHeUOB II ap. npenp!IHT Ol1Hl1, I 

lly6aa, 1968, 

3. A.A.KyaHeuoa, H.H.MenbHIIKOBa. E.'fanpaa II np. npenpnHT Ol1H 

P 1-4049, lly6Ha, 1968, 
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IX Mace 1650 t-1910Mss 

l a<jl<jleKTHBHbiX Mace 

IOTCll il!IKH B pailoHe 

~l!HIIll 113BeCTHbiX peao

~SIX ( 1) H (2), aaecb 

KOM6HHaUHH 6ea 

II K~90 
iTO ilHK B o6naCTII 

lTKnOHeHHe OT <jla-

:ca c Maccoil 1710Mas, 

lenenHe KOM6HHaUHell 

ncKoll <jlopMe c Maccoll 

>ny'leHHal! arrnpoKcH-

B peaKUHl!X (1) II (2) 

·a6n10aancll B cneKT-

mll, HaocnHH :JToro 

lOll 113 HyKnOHHb!X 

l!CI!eHHll MOlKHO ilpii

IIBaeTCll aHepreTH'lec-

:ll nHK npH E17 ~ 1070Mss, 

tn, 'ITO Ha!160nhrnHll 

k ( 1710) ( S 1 l ). 3TH 

BOll KpHBOil B STOll 

yKaaaaHeM aa soa-

HyKnoaa, CBll3aHHYIO 

lc!OAhi pacnaaa 

ncynpyrHM MOABM 

bipexMepaoro nepeaan

KarnHx B o6nacTH a¢-

1790 Mas, 

BHAH0 1 'ITO B OCHOBHOM C06biTH!ii H3 9TOrO HHTepsana s<jl<jleKTHBHbiX 
. . 2 2 

Mace xapaK,epHayiOTCH nepeaaHHbiMH HMnynbcaMH !>. :S. 0,8 ( raslc ) , 

B pHae sKcnepHMCHTanhHbiX pa6oT 6binH · yKaaaHHH Ha cymecTBoBaHHe 

peaoHaaca B A K -cHcTeMe c Maccoil ~ 1700 Mas H rnHpHHoil 100+220 M sB 

~ 1151 
TaK, B paooTe aa6niOAanHCh peaoHaHCbi B o6nacTH 1700 H 1800 Mas 

B cneKTpe Mace A° K 0 - H A ° K +- KoM6HaauHil, Op!! HayqenHH cTpaHHbiX 

'laCTIIU B 17- P B3aHMOACHCTBIHIX Ilpll 7,91 faBle aBTOpb! Ha6niOaanll peao-

0 0 0 + aaac B A K - 11 A K -c!lcTeMax, KOTOpbiil OHM CBll3b!BanH c nyKnOHHoil 
1161 

H306apoil N * ( 1688), B rrpH HMnynbce TT -Meaoaa 6 faBle TaKl!W 

na6niOaancll A ° K + -peaoaaac B 3-qacTH'lHbiX Kone'!HbiX cocTOl!HHl!X c Ma-

nbiMII rrepeaaHHbiMII HMnynhCaM!I, ABTOpbl IIHTepnpeT!IpOBanll ero KaK HyKnOH

HYIO 11306apy N *( 1688); OAHaKO He IICKniO'lanacb B03MOlKI!OCTb IIHTepnpeTa-

Ullll aToro peaoaaaca KaK N* (1710), B y, 
aoaaac B (A° K+ 0

) -c!lcTeMax B "+ p 

1 17 I 
pa6oTe ecTb yKaaai!Hll na pe-

B3a!IMOAeliCTBHl!X ilpH 8,0 fas/c, 

A B'I;OPbi C'l!ITaiOT, 'ITO 3TH peaoaaacbi MOlKHO o6bl!CHIITh pacnaaoM ayKnoaaoil 
I 111 

Hao6apbi N * ( 1755) c f' = 220 Mas, B cTaTbe npH HMnynhce TT -1,51-

+4,2 faBle HeT yKa3aHHH Ha CyrneCTBOBaH!Ie HyKnOHHbiX 11306ap1 CBl!3aH

HbiX C (AK) -CHCTeMoil, 

TaKHM o6pa30M 1 B HaCTOl!lllee BpeMl! BOilpOC 0 cyrneCTBOBaiiiiH 

(AKl -peaoaaaca c Maccoil ~ 1700 Mas 11 ero HHTepnpeTaUHH ae pemea 11 

Tpe6yiOTCH aanhHellmHe Hccneaosan!IH, 

B aaKniO'leHHe aBTOpbi BbipalKaiOT npHaHaTenhHOCTh coTpyAHHKaM Jla-

6opaTopllll BbiCOKIIX aaepr11il M.H.noaropeuKoMy, IO,A.Tpol!HY 11 3.r. Ey6ene

BY aa noneaHbie o6cylKAeHHl!, ABTopbi TaKlKe 6naroaapl!T na6opaHTOB rpynnbi 

aa noMOillb B pa6oTe, 

JlHTepaTypa 

1. E.n.EanaHK, KHM XH Ha, A.A.Kyaaeuos li ap. OpenpHHT OHHH, 1-3682, 

ily6Ha, 1968, 

2. M.P.ATaHH, K,KapaMliH, A,A,Kyaueuos 11 ap. OperrpHHT OHHH, 1-3779, 

ily6aa, 1968. 

3, A,A.Kyaaeuos, H,H,MenhHIIKOBa, E.'4aapaa 11 ap. OpenpHHT OHHH, 

P 1-4049, ily6Ha, 1968, 
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4, E.n.EaHHHK, A.A.KyaHeuoa, H.H.MenbH!IKOBa li np. npenp!IHT OH.HH, 

1-3096, lly6Ha, 1966, 

5, o.B.EnaroHpaBOBa, 3.M.HaaH'!eHKO, A,<P,nyK'hHHUeB li np. nperrp!IHT OH.HH, 

2005, lly6Ha, 1965, 

6, O.B.EnaroHpaaoaa, n.H.nenHnoaa, A.<P.nyK'hHHUeB li np. npenpHHT OH.HH, 

1959, lly6Ha, 1965, . 

7, 3.M.HaaH'!eHKO, A,<P,nyK'hHHUeB, B.H.Mopoa li np. nperrpHHT OH.HH, P-2399, 

lly6Ha, 1967, 

8, E.n.EaHHHK, KHM XH HH, A.A.KyaHeuoa li np. nperrp!IHT OH.HH, 2617, 

lly6Ha, 1966. 

9, -B.<P.B!IWHeBCKHi!, lly IOaHb-Uai!, r.H.KoiibinOB li np. nperrp!IHT OH.HH, 

P-1489, lly6Ha, 1964; E,A,lliax6aaHH, BorrpocbJ qmaHK!I sneMeHTapHblX qac

THU, T, IV, r,EpeaaH, 1964, 

10, D,H,Miller, A.Z,Kovaes, R,L.Mcllwain et al. Phys, Rev., 140, B.360 

( 1965). 

11, O.I.Dahl, M.Hardy, R,I.Hess et al. Preprint UCRL - 16978, 1967, 

12,N,Barash-Schmidt, A.Barbaro-Galtieri, L,R,Price et al. Review of 

P<'!rticle Properties, UCRL - 8030, .1968, 

13,0,Goussu, M.Sene, B,Chidine et al, Nuovo Cim., g 606 {1966), 

14, S.R.Deans, W,G,Holladay, I,E, Rush, XIV Intern. Conf, on High 

Energy Physics, p.144, Vienna, 19.68; 

C,Lovelace, F,Wagner, J.lliopoluos, IV Intern. Conf, on High Energy 

Physics, p. 469, Vienna, 1968, 

15. E.n.EaHHliK, s.r.Ey6enea, KHM XH HH li. np. XII MeJKnyHaponHag KOHcjle

peHUIHI no cPH3!IKe Bb!COK!IX SHeprHi!,. CTp, 682, lly6Ha 1 1964, 

16, R,Ehrlich, W •. Selove, H.Yuta, Phys, Rev,, 152, 1194, 1966; 

D.I.Crenell, K. W,Lai, J,M,Scarr et al. Phys, qev, Lett., !2.., 

1212 (1967), 

17, M,Alderholz, !,Bartsch, R,Schulte et .al, XIV Intern. Conf, on High 

Energy Physics, p.144, Vienna, 1968, 

PyKorrHcb nocTynHna a HanaTerrbCKHi! oTnen 

26 cjleapang 1969 rona, 

10 

Ta6nHua 

Pea.Ku,u~ }/Haa./1. Nn~, 

rt•rr-A o Ko 198 29~ 

. K + gr-1\ o5ro .102 i5J 

H epa.~ a eJieHHble 35 5~ 
fl'+!fi-/\'(K 0

) 

K+ 5["-A0 (5COJ 

11 



~· flpenpRHT 0J1.HJ1, 

!B n np. flpenpnHT OI1.HI1, 

1 n np. flpenpHHT 011.HI1, 

, flpenpnHT 011.HI1, P-2399, 

1enpnHT OH.HH, 2617, 

:p. flpenpnHT OH.HH, 

!3RKR sneMeHTapHbiX 'laC-

Phys, Rev., 140, B.360 

JCRL - 16978, 1967. 

·ice et al, Review of 

::im., g 606 (1966). 

rn. Conf. on High 

Conf, on High Energy 

MelK.IlyHapollHaSI KOHijle

:y6Ha1 1964, 

' 1194, 1966; 

~ev. Lett., !2., 

Intern • Conf. on High 

ll31l8TenbCKRfi OTilen 

1969 rona. 

Ta6nnua 

PeaKu,u~ J/Hao.n. N n'lmpct&KOI! 

!(+$[-A o Ko 198 297 

K+ gr-AofL"o 102 i5~ 

H epa."!laeneHHble 35 53 
fl'+!Tf-Ao(Ko) 
K+ gr-Ao(gro) 

11 



N
 40
 

a)
 

20
 

10
 N

 

30
 

B
) 

20
 1.

~-
t.
~ 

1.~
 

!.5
 

u 
1.1

 
u 

u 
2.

o 
u 

M
 1\.'

r.+
 

(6
'>&

) 

5
) 

N
 

40
 

20
 

:·1
:3 

1.
~ 

~5
 

u 
11

. 
u 

u 
a.o

 
u 

u·
 M

A
·r 

'(
6

•&
) 

P
n

c
. 

1.
 

P
ac

n
p

e.
o

en
en

n
e 

a
4

>
¢

1
e

K
T

H
B

H
b

iX
 

M
a

c
e

 
p

a
a

m
P

IH
b

iX
 

K
O

M
6H

na
uJ

.I
ii

 
1

.1
8

C
T

H
U

 

B
 
p~
aK
UH
H 

1
1

-p
-i

' 
rr

+
 r

r-
A

 °K
0 

: 
• 

a
) 

ru
c
T

o
rp

a
M

M
a

 
A

0
11

 
+

 
K

O
M

6
H

H
8

U
H

f:
t;

 
K

p
H

B
8

R
 

-
K

O
M

6
H

H
8

U
IH

I 
9,

9%
 

p
e

3
0

H
8

H
C

8
 

Y
; 3;_

, 

H
 

9
]

1
]%

 
tf

lo
n

a
j 

6
) 

rH
C

T
O

rp
a

M
M

a
 

A0
r
r
-
-

K
O

M
6

H
H

8
U

H
ti

:j
 

K
p

H
B

S
S

I 
-

K
O

M
-

6
H

H
8

U
lU

l 
7,

4%
 

p
ea

o
u

au
ca

 
·Y
ts
s~
 

n 
92

,6
%

 
4J

O
na

; 
· 

N
 40
 

~0
 

r)
 

20
 

1.0
 

-
-
-
.-

1
 



c;; 

II 
· ~
 

1 
. 

\ 

.. 

N
 

50
 

a
) 

20
 

~0
 

1.
~·
 

1.
' 

1.
~ 

1.
5 

u 
1,

1 
1J

 
u 

2.
0 

2,!
.,., f

l'f
[+

 

(&
>&

) 
:-

~ 
1.~

 
LS

 
L6

 
L?

. 
U

 
L~

 
1,

0 
1.1

 
J,

i"
 "

'A
' X

" 

'(6
>

&
) 

P
H

c
. 

1.
 

P
a

c
n

p
e

n
e

n
e

n
H

e
 

3
¢

¢
e

K
T

H
B

H
h

iX
 

M
a

c
e

 
p

a
a

n
H

"'
H

b
iX

 
K

O
M

6
H

n
a

u
n

A
 
t
~
a
C
T
H
U
 

B
 
p~
aK
UH
H 

rr
-

p-
+

 
1

1
+

 "
-
A

 °
K

0 
: 

• 
a

) 
rn

c
T

o
rp

a
M

M
a

 
A

0
11

 
+

 -
K

O
M

6
H

H
8

U
H

A
i 

K
p

H
B

8
S

I 
-

K
O

M
5

H
H

8
U

H
S

I 
9

1
9%

 
p

e
3

0
H

8
H

C
8

 
Y

 ~
at

e 
H

 
91

1
1%

 
tf

lo
na

; 
6

) 
rH

C
T

O
rp

a
M

M
8

 
A0

r
r
-
-

K
O

M
6

H
H

8
U

H
A

i 
K

p
H

B
B

S
I 

-
K

O
M

-

6
H

H
8

U
H

S
I 

7,
4%

 
p

e
a

o
n

a
n

c
a

 
·Y

ia
8:

~ 
n 

92
,6

%
 

¢
o

n
a;

 

,_
._

 -:
:.-=

=: 

0.
' 

q5
 

q?
 

0,
8 

~9
 

J,O
 
u 

~2
 
l~
 

u 
M

 K'
Jr

" 
' 

(6
"3

6)
 

N
 

~0
 

30
 

I'
) 

20
 

lO
 

, ......
.. ~
 

qs
 

qe
 

It?
 

o.B
· 

D.P
 

40
 
u 

iJ
 u

 
1,~

 
H

!!•
K·

 
(6

3&
) 

P
R

e
. 

1
. 
~
a
c
n
p
e
n
e
n
e
m
i
e
 

a4
J¢

eK
T

R
B

H
bJ

X
 
~
a
c
e
 

p
a

a
n

H
"'

H
b

iX
 

K
O

M
6H

na
uH

A
: 

"'B
C

:T
H

U
 

a 
p

e
a

K
u

H
B

 
rr

-
p 

.....
 
"
+

"
-
A

 
K

 
: 

e
) 

rH
c
T

o
rp

a
M

M
a

 

K0 
11

 
-

-
xo

M
6

n
n

a
u

H
A

:i 
n

a
 p

H
cy

n
K

e
 

n
p

u
e

e
n

e
n

a
 

¢
a

a
o

e
a

sr
 

K
pH

ea
st

; 
r)

 
rH


c
T

o
rp

a
M

M
a

 
K

0 
1

7
+

 
-

K
O

M
6

H
H

8
U

H
A

:i
 

K
p

H
B

B
S

I 
-

K
O

M
fi

H
H

8
U

H
S

I 
8

1
4%

 
p

e
-

3
0

H
8

H
C

8
 

K:
s.
~ 

u 
91

,6
%

 
¢

o
n

a
. 

. I
 



~ ~ 

2 .~ s ~ 

-

.., 

-; 

14 

0 ... 

~ 

e 

~ 
l( 

tij' 
X:~ 

Ill 
!!l 

~ 

~ 

~ 

I 
I 0 "'::!..,. 

t:r ~ * g :s: I 00 ::I' .. - ~ 
01 <t:j" lil 
aJ 1:: co :s: 
::r'+:.t :s: ~ 
"' 0 a tl3 ~ 
aJ ;:a.~ I 
;; :a*<() 
\0 aJ ~ tl: 

~ e- ~ 
0 0 aJ :s: 
::.= (-o 0 0.. 

0 " ~ 
~ f ~ ... 
!1:: 0 '; 
:r- (') ::t 
:S: aJ CD aJ •• 
1:;' c. lil aJ 

~ *"~ :5 c. "' :a-& 
g ~- ~ ~ 
l .. : I g-
~ 0 g 0 :s: 
.Q 1:: !I:: 1: 
al 0 :s: +. 
=<~~ 
E •~::: ~ aJ t: 
t+"' I ~"' 
Ql t ~ ~ aJ 

i c.~ 8 ~ 
QJ I ~ t ~ 
~ 1:: .. :s:: g 
t::{ :s: -= '"' Q) 
~ :s:: :s:- 0. 
c~glO~ 
~ <U = ··ib 

0. 
Q) = aJ .. a. \0 tr:: Cl') 

"' u 
"' 0. 

\ i 

( 

28 

~6 

a~ 

22 

20 

18 

l6 

{~ 

12 

10 

8 

6 
~ ,, 

2 

·tzso ~1,50 

s) 

Pac. 2. 

1650 

~ 

20 

~0 

!850 

{1,50 

eoso M$fxM5f• 
(M3"&) 

!l) 

N 

20 

!0 

~70 570 

H~,..·r 
(Ha£5" 

'7?0 970 

I') 

PacnpeneneaH9 sq,¢eKTHBHbiX Mace paannliHbiX KOM6naannA qacTnu 
s peaKUHH rr-p-+ K+11-A0 

tr
0 : a) rncTorpaMMa AO "o_ 

KOM5HHannA:; KpHBB.SI - KOM5HH8UlUI 5; J% pe30H8HC8 Yt~S:i H 

94,9% ¢oaa; r) rHcTorpaMMa A0rr- -KoM5HHBIU~A:; Kpnaas:~ - KOM5n
aaunH 5,5% peaoaaaca y 1~~5 n 94,5% ~aa; .o) rncTorpaMMa · 

11-rr O -KOM5HH8UH0: BMeCTe C ¢aaosoA KpnsoA. 

15 

mo ·M~!r 
(Hs~r · 



) : 

') 

I 
~ i 
~ ! 
I I, 

N 

m 
I I I 1--l--1 

+t 
I I 

3,b -t (9t~c)2 0 o;5 !;O l;5 2:0 2,5 

P11e. 3. PaenpeneneHIIe llii<!J<jlepeHullanbHOro eeqeHIIH peaKUHII 11- p ~ 1(. t~o A 
0

11° 

B 38BIIeiiMOeTII OT KB8!lp8T8 '!eTb!pex MepHOrO nepe!l8HHOrO IIMUYIIbea 

f'1 2 ( B Up0113BOIIbHbiX eUIIHIIUBX) • 
IK* 

890 

16 

. a) 

B) 

<! 

,-
I 
I 
I 
I 
I 

~ I 

20 

10 

~ 
0 

20 

10 

I 
I 
I 
I 

f 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

0 3 ~ 

f\ 
I 
I 
I 
I 

A -
0 2 ., 

~ 

1-> 

lD 
6) 

5 P<z1ltc) 0 

6 
(f.E.) 

20 

r) 

10 

l 
5 P(e3/;fc) 0 2 

./ 

f' I ., 

l 
l 

r-f' I \ 

/i 1 
3 ~ 

P11e. 4. 3aallen~weTb eeqeanil po)KneanH pe3oaaaeoa c yqacTneM c 
qacTl!U aT nepanqaoro l!Mrry.nbca nnH- rrpoueceoa: a) 17- p ~ 
6) - + A o - ) - o + - ) -17 p-JoK~90 n ;. B 11 P.--tY:as:sK_TT; r TT p_,. Y 

17 



peaKUHH "- p _, ~ ~9°0 A 0 T1° 

l rrepellBHHOI'O HMilYllhCa 

. a) 

B) 

20 

1D 

20 

lD 

0 

0 2 

1 
I 
I 
I 
I 
I 
I 
I 
I 

f 
I 
I 

r 
I 
I 
I 

I 
I 
I 

I 
I 

I 

,-

lD 
6) 

5 Pcz3/tc) 0 

20 

lD 

17 

/ 
;/ 

r-, 
I 

l 

I I r-f' 
I 1 

)1 
/ 

/ 

5 

. \ 

5 P(z~c) 



~· ~-
(/ 

20 ~ 20 
I 

t~ I _J __ 

! ~ i 
r--------- 1- e I ~ 0 

-- r... ., 0 

( i 0: 

ID~ 
\ 

:r 

;I H W1 I 
I '- - ____ I __ 

~ = 
-------, ... ,., I \0 l!l 

I 
0. 
Cll 

I \ 
..... , t:: 

I ' 
I 

I 
I I I 'i 1-< 

~/I 
I 0 

I 
... 

I 
l!l 

I 
0 
() 
() 
Cll 
::I 

s Pc»4'c) i 2 0 f a 3 It 3 l.t 5 PczsAtc) 

il 
0 
O.+o 
t::: *~ 
>< ~ -

A-) e) \o~ C) ::0 
N ~ 0: ·~ ! :r *"' = "' t ><--

co t 

;sJl ll t'U' :r 
>< c. 

~ », g: 1: 

~ = Cl.: (')~ 

~ co 
:.: .. 

201 I ~~ ·= >:S: = = ::I 0: :.: 
Cll co 
:r Cll 
Cll 0. 
() 

ll: 

t--~ 
------ ~ oil 0:: 

1-< 1:1 -- -
() - 0 co .,...- ~ ::: () 

\f 
co = oil 

!01 
() 0:: 

I I = » l!l t:: 

I· . ~ co ::: 

I I I ~ I <') = 
I ' tO 
I ' 
J 'l + u 

= ~ 0.. 

I 

s Pc2,ttcJ 0 1 2 5 I I 

It 5 II 
)!{) r-

Pnc. 4. 3anncnMOCTh ceqennii po*·aennll peaonancoa c yqacTneM cTpaHHbiX 
qacTnu OT nepB!I'IHoro I!Mnynbca IWSI npoueccoa: 
a)r.- p 'y· *- K 011 + ; e) 11-p -~ y*+ K0 rr-; M) 11-p __ , K*+ A

0
11-. 

1385 1355 890 e o 

18 
19 

,, 



'l
l 
g 

0 
~!
 

<1
) 

O
l 

.. 
()

 
(
)
 

()
 

"' 
g~

 
~
 

" 
••

 
.~: 

en
 

ro 
-~-

~ 
~ 

-
~ 

--
~ 

o 
"

0
 

-
-
-
-
-

I 
-•

 

'l
 

~ 
~ 

~
 

" 
. ..

,. 
'\

 
:;:: 
~
 

~ 
i 

,I
 

()
 

. 
1

-
I 

=
"

'1
 .

..
. 

I 

;>
": 

>-
i 

"'
* 

'0
 

:Q
+ 

tl1
 

0 
:I

; 
..

. 

>
 

:I
; 

0 
,.

 
. 

~ 
~
 

I 
~
 
~
 

~
 

r"
'~
 

·
-
-
-
-
-

.. ~
 

-
-
-
'
-
-
-
-
-
~
-
-
~
-
-

-
-
-
-
-
-
-
-
-
-
-
-
~
,
-
-
'
-
~
-
-
-

co 

c5 (ft<
O:

 

BH
 I 0 

1 

6 rr
s; 20

 
I 

t'+
t\ \ 

I 
\ 

!0
 

,\
 \' \ 

2 
.3 

It 
5 

P(z
31J

;c)
 

a
) 

I I lo
-

1 I I I I I I I 

tA
 6

) 

\ \ \ \ 

I I I I 1 I, 

P
n

c
, 

5
, 

3
a

a
n

cn
M

O
C

T
h

 
c
e

'!
e

H
n

ll
 

K
B

a
a

n
.u

a
yx

'!a
C

T
H

'!H
b

iX
 

rr
p

o
u

e
c
c
o

a
 

o
T

 
rr

e
p

B
H

'I
H

o
ro

 
n

M
rr

y
n

h
c
a

 
a

m
i 

p
e

a
K

u
n

l!
: 

a
) 

1
1

-
p 

~ 
Y
13~

;
 

K
8* 9~ 

~
 

.J
 

L 
. 

A
0

1
1

-
K

0 
1

1
+

 

6
) 

1
7

-
p 
~
 Y

*o
 

K
 *

o 
1

3
8

5
 

8
9

0
 

Ao
~o

 
L

K
+

7
7

-
• 

----
--1

 



0 
C\1 

2 

0 ..... 

20 

e 

~ 
~ 
~~ 

·~ 

~ 
~~ 

~ 
~~ 

§ 
Ql 

g 
~ 

~ 

~ 

10 

~ 

"' 

0 
I 1: 

g .. o< 
0.0 ~ 
~~ 

~~+~ 
•• I I 'i ... ~ a.. 
::r 0: I 
C!l I ~; 

~ ::;: 
\0 1':1.. :s: 
:. "' ;;; 
0 "' :.: Ql 
I ::;: o. 

::;: 
o+ ::r I') 
~:.:::;: 

"' 0 Q) ~ 

< 0. 8 
0 I') "' 0 ::;: :.:: 
"' ::;: ..,.::;:10 
"' ::;: :. 
~ ::1 0 

:a ~ r 
!:!::: :s::+ 
~ ~ ~ 
E-o Oo 
~ ~ < 
Ql I 

-& Ql 
-&o ::;: 

(1) ~:.:: 
0 Ql 

~ < ~ 
:.:: <:! 
Ql Ql Ql 
0: ::;: 0. 
Ql :.:: t:: 
<:! Ql 0 
Ql r:; "' O.Qlo. 
t:: 1:(. 

OQJ~ 

"' 0. 10 
O..t::~ 

cO 

u 
0: 

50 

B) 

ZBOO NA'K' 
A'K• 

Pnc •. 6. Pacrrpenenenne a<jl<jleKTHBHbiX Mace A ° K 0 
-KoM6nnaunli: 

(B) cyMMapnoe pacrrpenenenne A° K0 
- n A ° K + - KoM6nuaunli; 

KpHBaSI - KOM6unaunH 12,8% peaonanca NY, ( 1710) n 87,2% <jloua. 
3aliiTpnxoBaHHhie rncTorpaMMhi pacrrpeneneJng A ° K .2-- KoM6nuaunli 
6e3 C06biTHli1 HaXOllS!liiHXCS! B o6naCTH peaonaHCOB -K ~90 n Y,~ss. 
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