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l13y'!em1e peaK1111A C polKneHH9M CTPSHHblX '!S~TIIll B sinepHblX 

nponecc_ax HrpaeT BSlKHYIO pom. nnsi Bb!SICH8HIISI xapaKTepHbIX -~Cci-

6eHHOCTeli CHm.HblX B38HMOneitcTBHli • 

. 3a nocnenHHe r_onbI npoBeneH0 o0JibW0e K0Jill'!9CTB0 9KCne

pl!M9HT8JibHbIX HCCJienoBaH11li, nocB~1119HHbIX KSK nponeccy poJKne

HIISI CTpaHHblX '!aCT!{ll, TaK II 113Y'!9Hl!IO xapaKT9pHCTl!K BT0pl!'IHbIX 

B381!MOneitcTBl!A, OcooeHHO MH0I'0 l:taHHbIX 0 polKneHHII CTPSHHblX 
- . /1/ . 

'!SCTl!ll nony'!eHo B K -HyKJI0HHbIX B38HMOneliCTBHSIX . • 3Ha-

'!IIT9JlbH0 M9HbWl!li 0o'beM 1IH4>0pM81lHII IIM99TCH B 11- N -B38HM0-

A9ifCTBl!HX, TpynHOCTII B 113Y'!9HHII npOllElCCOB polKn9HHSI CTpaH

HbIX '!SCTl!ll B IT -HYKJI0HHf\IX B381IMOneficTBl!HX, C onHofi CT0P0HbI, 

O0'bSICHSIIOT~SI MSJI0CTblO a4><l>eKTHBHbIX C9'!9HHfi 9Tl!X npoueccoa, 

c npyrofi - 6oJibWIIM '!l!CJI0M KSHSJI0B peaKUl!li, 

B CBSl31! C 0TCyTCTBl!eM Teop1111 CHJibHblX B?Sl!M0nefiCTBHli, 

9KCnepl!M9HT8JibHbie naHHbie, 0TH0CHWll9CSI K polKneHl!IO CTpaHHbIX 

'!SCTl!U B M930H-HYKJI0HHbIX J;l381!MOnelicTBIIHX, O0bl'!HO "cpaBH11Ba-

. /2-4/ 
IOTCSI C pa3Jil!'!Hb!MII TeopeTl!'!9CKIIMI! MoneJISIMIIL • OnHaKO 

HI! oaHa 113 HIIX He M0lKeT noKa O0'bSICHl!Tb aceli: C0B0KYilH0C-TII 

l!M9IOIIIIIXCSI 9KCnepl!MBHT-aJibHblX naHHblX, TI 09T0MY nanbHefiwee 

HaKonneHl!e 9KCnepHM8HTaJibHbIX pe3yJibTaToa. 6onee Il0JIHSSI 11H-

4>opM8UHSI o npoueccax, · conpoaoJKna1011111xcsi poJKneHHeM cTpaHflbIX 

'!aCTl!U II pesoaaacoa, SIBJISl'\)TCSI B flaCT0Silllee BpeMH IICKJIIO'IHT9Jlb

H0 BSlKHOll sana'!efi. 

HaCTOHlllaH n11ccepT8Ul!SI Il0CBHlll9Ha H3y'!eHl!IO npoueccoa_ C 

poJKnea11eM CTpaHHbIX '!SCTl!U B IT p -B38HM0nefiCTBIISIX npH 
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4,0 r:rn/c. B ocnoBy n1IccepTaU1III nonoJKel! UIIKn pa6oT, Bbmon-

11e11111,1x B nBS O11.flH C noMOll!bIO 24- n1ITpOBOH nponal!OBOH ny-

3b!pbKOBOH KaMepbl 
151

• Pa60Tbl 6binlI ony6n1IKOB8llbl B BIIAe npen-

/6-12/ 
PIIIITOB II CTaTeii . II AOnOJKellbl 118 MelKAY118p0Allb!X KOH<pe

pel!UIISIX no cp1I31IKe Bb!COKIIX s11epr1Iii B .Lly6ne (1964), EepirnlI 

/13-16/ 
( 1966). reiiAenb6epre ( 1967) II Bene ( 1968) . • 

.Ll1IccepTaU1IS1 cocTolIT II3 'ieTbipex rnaB II Tpex np1InoJKe111Iii, 

IlepBaSI rnaBa_nOCBSlll!eHa on1IC8HIIIO TeXHIIKII 8KCnep1IMe11Ta 

II MeTOAIIKII aHan1I38 A8Hllb!X no · pOlKAeHIIIO CTpal!l!b!X . 'i8CTIIU B 

1T - -p -B381IMOAeiiCTBIISIX, TTponanoBaSI ny3blpbKQB8SI K8Mepa TTK-4, 

noMemeHH8SI B noCTOSIIIHOM M8I'HIITHOM none HanpSllKel!l!OCTbIO 

14400 spcTeA, 61,ma o6nyseHa B ny'IKe 11 

COM 4,00 :!: 0,06 rsB/C Ha c1rnxpocpa30Tpo11e 

n1I3a 1ICnonb30Banocb 228000 cp0Torpacp1Iii, 

-Me30HOB C IIMnym,

/17 / 
O11.flH , .LlnR aHa-

B 8TOH JKe. rnaBe nonpo6HO onlICbIBaeTCSI CIICTeMa o6pa6oT..: 

KII 8Kcnep1IMeHTanbHblX A811HbIX: npoC_MOTp, OT6op II II3MepeHIIe 

co6bITIIH 1T -- p B381IMOAeiicTBIIii, conpoBOlKA8!011!1IXCSI. pOlKAeHIIeM 

fionaoii 1In1I AByx v 0 
-'IaCTIIU, a TSKJKe CIICTeMa nporpaMM, nplI-

. /9 18/ 
MeHS!BllllIXCSI An SI KIIl!eMa TII'IeCKOI'O aHan1I38 ' , 

QueHKa TO'il!OCTII H3Mep91!1Iii nOK83ana, 'ITO Ha1I6onee BepOS!T

l!Oe 3Ha'IeHIIe oni1I6KII II3Mepe111Iii IIMnynbCOB 38pS!lKel!HblX 'i8CTIIU 

B KaMepe paBHRnocb 10%, a Oll!IIOKII B II3Mepel!IIII yrnoB COCTaB-

nRnlI "'!-30', 

TTplI HAeHT1IcpHK8llHII 38PRlKel!l!blX 'i8CTIIU B KaMepe IICnOnb30-

Ban1ICb A8Hl!b!e IIOHII38UHOHl!b!X II3MepeHIIii, n03BOnlIBll!IIe npoBO

AIITb pa3neneHIIe 1T ± -Me30IIOB OT K ± -Me30l!OB AO IIMnynbCOB 

'I8CTIIU 0,8 rsB/c, a 11+ -Me30l!OB OT npOTOHOB AO IIMnym,coB 

/6/ 1,1 rsB/_c , 

J1AeHTHcpHK8UIISI HeiiTpanbl!blX CTp81!1!blX 'ISCTIIU npOBOAIInacb 

C noMOll!bIO MeTOAa X 2 , BII3yanbHOii KapTIIl!bl pacnaAOB, AaltHb!X 

II3Mepel!IISI IIOHII38UIIII II II3Mepel!IISI 9Hepr1III a 
/9/ 

cneAaX BTOplI'IHb!X 'iaCTIIU 

4 

-sneKipoHoB ;na 

\ 
'1 

£ 

ii 

'l 
I 

f 
·I 
·1 

t 
( 

O6c'IeT BCeX OT06paHHblX cnyqaeB npOII3BOA1InCS1 118 8BM 

M-20 II ESCM-4 na6opaTop1III BbI'iHCn1ITenb11oii TeXHIIKII II aBTo-

M8TII38UIIII QJ1.fll1, 

.LlnR cplI31I'ieCKIIX IICCneAOB8HIIH, BbmOnHSieMblX C noMOll!blO 

nponal!OBOH ny3blpbKOBOH KaMepbl, B8lKHO naiiTH cnoco6bl BbIAene

HIIll OTAenbHb!X KaHanoB SIAepHblX peaKUHH, OTOM'y Bonpocy noCBll

ll!el!a BT008S1 rnaBa AHCCepT8UIIH, B KOTOpOii nonpo6110 OnHCbIBaeT

Cll pa3pa6oTaHH8S1 MeTOAHKa BbIAeneHIISl ·KaHanoB peaKUHH 11--P -

B381IMOAeiiCTBHH, 

.LlnSI Bb16opa Ha1I6onee BepoSITnoii runoTe3bI o KaKoM-n1I60 

npouecce 1Icnonb30Ban1Icb pe3ynbTaTbI pacqeTa no nporpaMMe 1IAeH

THcpHKaUHH KaaanoB peaKUIIH 10-10 
1181

• rlinOTe3bl nnSI co6bITIIH 

xapaKTep1I30Ban1Icb onpenenel!HhlMII npeAnonoJKeH1IS1MII o Maccax 

BTOplI'iHblX qacTHU B COOTBeTCTBIIII C 38KOH8MII coxpa11e111IS1 sneK

TpH'IeCKOI'O, 6apuo1111oro II cTpannoro 3apSIAOB, OuenKa BepoSITno-

CTII nanHoii r1InOTe3b! npoBOA1In8Cb C noMOll!blO MeTOA8 X 
2 

, Co-

6bITII.l1 C 1IAel!TIIcp1IUHpOB8l!Hb!MII A0 
-r1InepOHOM 1In1I K

O 
-Me30HOM 

OTHOCHnlICb OAll03H8'il!O K onnoii II3 I'HilOTe3, ecn1I X 2 
Anll co6bI

TIIH C OAHOH cTenellbIO CB060Abl 61,m Mel!bllfe 2. 7, Ben1I'i1IH8 X 2 

nnSI co6bITIIH C qeTblpbMSl CTenel!SIMII CB060Abl 61,ina Mel!bll!e 13 

(plIC, 1); KBanpaTbl nenocTaIOll!HX Mace nnll COOTBeTCTBY!OllllIX 

r1In0Te3 o 11e3aper1IcTp1IpOBalll!hlX qaCT1Iuax Haxon1In1Icb B onpeAe

neHl!bIX IIl!TepBanax 31!8'Iel!IIH ( plIC, 2), a IIOl!II38UHOlll!ble H3M_epe

lllIS1 H II3Mepel!IIS1" snepI'IIII lJ -sneKTPOIIOB no3BOnllnlI OAl!031!8'il!O 

1IAel!T1IcpHU1IpOB8Tb 3apS1JKe1111hle qaCTIIUbl II ne npOTHBOpeq1In1I BbI6-

pa1111oii r1In0Te3e. 

B pe3ynbT8Te nplIMel!el!Hll 9TIIX KplITepueB OT6opa nnSI ABYX-
0 

ny'ieBb!X CO0blTIIH, conpOBOlKA8!011!1IXCS1 poJKne111IeM A -runepoHOB, 

ynanocb onno3H1i'IHO uneHTucpu111IpoBaTb ""80% co6hlTHii; nnSI cny -

qaeB C -1IAel!THcp1IUHpOB8l!Hb!MII KO -Me301!8MII npouel!T OAH03H8'I

HO 1IAeHT1IcplIUIIPOB81!HblX COob!TIIH COCTaBnSin "' 60%. B STOH JKe 

rnaBe AIICCepT8UIIII uccnenyIOTCSl nplI'IIIHhl HeOAH03H8'il!OH 1IAel!TII

cp1IK8UHII co6b!TIIH II HX BnHSIHIIe 118 cplI31I'ieCK1Ie pe3ynbT8Tb!, 
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Pac.I. X -pacnpeaeneHHlI AlllI co6bITHli, YAOBlleTBOPlIIOIUHX I'HnoTeaaM 

C OAHOli CTeneHb!O CB060Abl (a) H C 'IeTblpbMlI CTeneHlIMH 

CB060/lhl (6). 

8 TpeTbeif rnaae AHCCepTaUHH npHBOAlITClI 9KCnepaMeHTallbHbie 

A8HHhie no ce:ii:eHHlIM PO)K/leHHlI CTpaHHbIX 'I8CTHU B paana'IHbIX 

peaKUHlIX. ITpn onpeaeneHnn Ce'IeHnli BBOAllllHCb nonpaBKll, C_BlI-

38HHbJe C 9cpcpeKTllBHOCTblO npOCMOTpa, noTepeli v° -'IaCTHU, pac

naaaIOIUllXClI no HeiiTpallbHOli MOAe, a T8K)Ke C noTepea· VO -•rnc

TllU na-aa orpaHn'IeHHbIX P43MepoB KaMepbI. KpoMe 9TOI'O, Y'Ill

TbIBanncb nonpaBKll, CBlI38HHble C npaMeCblO KB83llCB060AHbIX 

B38llMOAeiicTBllii · 17- -Me3OHOB ll C npHMeCblO APYI'llX 'IaCTllU 

( /.L -Me3OHOB, aneKTpOHOB ll AP·) B nepBll'IHOM ny'IKe. Peaynh-

T8Tbl npnBeAeHbl B Ta6nnue 1. 

tfeTBepTalI rnaaa AHCCepTaunn nOCBlIIUeHa nccneAOBaHHIO 

npouecCOB C pO)KJleHHeM CTpaHHbIX 'IaCTllU B peaKUlllIX" C ABYMlI, 

TpeMlI H 'IeTblpbMlI 'I8CTHU8MH B KOHe'IHOM COCTOlIHllH, BbIAeneHHIO 

KB83llABYX'I8CTll'IHbIX npoueccoB B paana'IHbIX KaHanax, a T8K)Ke 
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Pac.2. 
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N=SOD 

• 111 -~1 ·a6 -as -a, -a, ·Ill ·m a, 01-ua,asaau Hf 

oJ 

oo ~I ot' 1 ' · ':;:Jr:'IIJ. i 
Cl P /? .. --~ • -£ ~ 6 i J. I -• 1n u \i. "'" 

PacnpeAeJieHne no Bennii:nHe KBaapaTa aeaocTaIOmnx Mace 

11.lllI co6bITHii, yaoaneTBOplIIOIUllX ranoTeae c BhmeTeBweli 

HeiiTpallbHOil 'IaCTHUeii 1T O -Me3OHOM ll KO -Me3OHOM i:inlI peaK-

UHii "-P ➔ K+"-A 0
"

0 
ll tT-P ➔ "+"-A°K 0 

cooTBeT-

cTaeaao. 
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Ta6n11ua 1 

CeqeHl!SI paam1qHblX KaHanoB peaKUl!ll C yqacTl!eM 

CTpaHHhlX qaCTl!ll 

Peax~HH I Ceqem10,;K -
.Jl,·-f _, .Ao Ko 98,2 ± I?,8 

A"Kjz-0 9?,3 ± 22,4 

~J(on, 26,_? ± 7,5 

KK
0 6? ± IS 

1r_jz-Ao 89 ± II 

Jl"7[-./l oKo I54 ± I4 

KJZ_A.o JCo 98 ± IO 

K+.Ji-K0
~ 147 ~ 18 

Kfi.,.K0n. 126 ± I? 

f K1(.,Jlo 63 ± II 

f Ji-K;K2~ 39 ±. 20 
--

f. x-K~ Ks.0 9 ±. 3 

A °K0 ff+Ji-fl 0 85 ±. 2I 

I(; 4.; f Jt-XO 6 :!::. 4 

K01C z+ JZ- n · IO ± 5. 
L ~ 

ICCS 

pomt1eHl!ID pe30HaHCOB C yqaCTl!eM CTpaHHhlX qaCTIIU II 11ccnet10-

BaHl!ID MeXaHll3Ma !IX o6pa30B8.HIIH, 

AHan11a 1Ieynpyr11x AByxqacT11qHbIX peaKu11il 11rpaeT 6onhlllYID 

ponh B IlOHl!MaHIIII npouecCOB c11nhJihlX aaa11Mot1eilCTBllll, TaK KaK 

t1aeT B03MOIBHOCTh 11ccnet10BaTh MeXaHl!3M STIIX npouecCOB I! cny

IBll'i' t1nH npoaepK!! paan11qJihIX TeopeT11qecK11X MOt1eneil, np11MeJIHe

MhIX , B on11caHl!II B3al!MOAeilCTBl!ll np11 Bh!COKIIX SHepI'IIHX, B qacT

HOCTII, npet1cTaBnHeT 11HTepec 11ayqeJI11e 1Ieynpyr11x npoueccoa, 
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CBH3aHHhlX C o6MeHOM aapMOM 11n11 CTpaHHOCTbID ( a ) I! KB6131!-' -.. 
AByxqacT11q1IblX peaKUl!il C o6pa30BaHli:eM pe30HaJICOB B npoMeIBy-

TOq!{QM •COCTOH!lllllr pacnat1aIDlll!!XCH Ila n 'l.ac·rnu B KO!{eqJIOM' coc

TO~HIIII, rt1e n <'.-2 (6). 

K npoueccaM Tl!Ila (a) OTHOCIITCH peaKUIIH 

11-p ➔ ~oK 0 'x) ( 1) 

PeaynbTaThI 11ccnet1oaa1I11H sTOfo npouecca nanomeHhI B § 1 qeTBepToil 

rnaBhl t1nccepTau1111. TToKaaano, qTo t11!cpcpepe1IU11anhHOe ceqenne 

peaKUl!ll ( 1) B aaBllCIIMOCTll OT KBat1paTa qeTbipexMepHOfO · nepe

t1aanoro l!MnynbCa OilllChlBaeTCH SKCilO!l8JIU1!8nhHOil -3aBl!CiiMOCTbID 

Blllla du/ d t = exp b I t I c KOS!p!pllllllSJITOM b , paBHhIM 
2 . 

- 8,2 :t 1,2 (fsB/c)- • .Ung nayqeHllH MexaJI1!3Ma STOil peaKUl!I!. 

6i,m npoaet1eJI pacqeT Ha ocaoae MOt1enn nonroCOB Pet1me • 

KaK B!!llHO 1!3 pnc. 3, XOll lll!cptpepeHUl!anhJIOI'O ceqeHIIH STOil-peaK-
. . /16/ · 

Ul!II xopOlllO Oill!Cb!BaeTCH llByxnonroCJIOII MOll8nhID Pet1me,. 1 B KO"'.' 

TOpoil a KaqeCTBS .. pellIBl!OHO!~" 6panllCb qacTllllhl K * (890) n 

K* ( 1420) C KBaJITOBhlMll qncnaM"'ir y el II I = 112; npiiHat1ne-

mamne. K OKTSTaM 1- n 2 + COOTBSTCTBSHHO, 

B sToil me rnaae t1aeTCH oueHKa nongpnaaunn AO 
- rnnepo

noa, 06paayrom11xcH B peaKUiill ( 1). llnH cpet1Hero anaqeHl!H xo

scpcpnu11eHTa nonHp11aaullll ;i> nonyqeaa aen11qnHa, paaaag 

0,16!0,24 
1111

• 

B cnet1yromeM naparpacpe t1aaaoil rnaahI'-Jlp11aot1HTCH peaynh

TaThI 1iCCnet10BaH1ill peaKUl!ll Bl!t1a: 

x) CnMBon IA! 
r11nepOHOB. 

77-p ➔ AOK0770 (2) 

77 p ➔ A °K+11 - (3) 

11-p ➔ pK- K
0 

(4) 

0 0 
11 p ➔ K

1
K

1
n 

(5) 

0 o-
OTHOC!!TCH K peaKllllHM C pOIBll8Hll8M A - I!~ -
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02 

O,i 

-----
0 OJ 0,2 0,3 q~ M 0,5 ltl(~/c)1 

Pl!c,3, Xo11 11mpqiepeHUl!anbHOI'O ceqeHl!H peaKUllll TT -p ➔ A° K 0 

B 3aBl!Cl!MOCTl! OT KBa)lpaTa qeTbipexMepHOI'O nepe)laHHO
I'O l!Mllynbca t •. TTpl!Be)leHHSH IlYHKT!!pHaH Kpl!Basr Bbl
ql!cncaa Ha oc110Be Mo11enl! nomocoB Pe11lKe B npe11nono
lKeHl!ll o5MeHa ABYMH nomocaM!I K* (890) 11 K* (1420), 
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f-
l 
I 

EbinO IlOK838HO 
/11/ 

, qTO B peaKUl!HX (2) ll (3) npeo5-

na11aeT npouecc o5pa30BaHl!H K* (890)' KOTOpblii. POlK)laeTCH B 

nep11¢epl!qeCKl!X B38l!MO)leiiCTBl!RX.C ceqeH!leM, paBHblM (66,7 ! 
+ 15,3)µK5, Xo11 1111¢qiepe11ul!anbHOI'O ceqeHl!H peaKUllll TT-P ➔ K8*9~ A 0 

- . ~ 
Oill!Cb!BaeTCH SKCilOHeHTOii c Kos¢¢l!Ul!eHTOM b = --2 ,3 ! 0,40 (f:35/ c) , 

Llnsr Oill!CaHl!H MeXaHl!3Ma 9TOI'O npouecca npl!MeHHnl!Cb pacqeTbI, 

l!Cnonbay10m11e MO)lenb O)ll!OqacTl!qHQI'O o5MeHa C yqeTOM s¢¢eK-

. < ) , . /2 ,4/ n 
TOB nornomeH11sr OPEA ,,. ll MO)lenb non10coB _,Pe11lKe , o-

KaaaHo, qTo aaBl!CllMOCTb llll¢¢epEl'IIUl!anbHOI'O ceqeHl!H OT 4-l!M_

nynbca xopowo onl!ChrnaeTcsr Kpl!Bofi, BbJql!cneaHoll: no OPEA-Mo-

11enl! B npe11nonolKeHl!ll o5MeHa nceB11ocKansrpHbIM K -MeaoHOM 
/2/ 

(cM, p11c, 4). TTapaMeTpbI nornomeH11sr BhI5l!panl!Cb cornacHo 

mr )laHHblX. 0 IlOnI!OM ll ynpyroM ceqeHl!HX TT -p B3a!!MO)leficTBllll 

Ilpll 4,0 f:35/c, KoHCTaiITa CBH3ll B BepWl!He K*K TT oueHl!BanaCb 

Ha OCHOBBH!lll BepoHTHOCTll pacna11a K :90 ➔ K TT , Llnsr .KOH-
g2 A · . /19/ 

cTaHTbI P K 5panocb a11aqeIme, panHoe 16,0 + 2,5 • 
4TT • • -

AHan11a yrnoBoro pacnpe11eneHl!H npo11yKTOB pacna11a peao-

HaHca K* (890) D Cl!CTeMe KOOp/l!!HaT, CBH38HHOfi C !3Tl!M peao-

HaHCOM, Il03BOnl!n nonyql!Tb 3HaqeHl!H Kos¢¢l!lllleHTOD MaTpl!Ubl 

nnoTHOCTl!, KOTOpbIC paBHHnl!Cb Po,o = 0,326 ! 0,075, P,._=;0,024 _! 

~ 0,069 ll Rep 1,0 = -0,078 ! 0,044. PacqeT, npoBe)leHHHblll Ha 

OCIIOBe 11pe11nonOlK8lll!H 06 o5MeHe K -nonIOCOM Pe11lKe, IlOKaaan, 

qTo 3HaqeHl!e Kos¢¢11ul!eHTa MaTpl!UbI nnoTHOCTll Po,o onpe11ensr-

eTCH BKna)lOM K -Me30l!HOI'O non10ca Pe)llKC, TTapaMeTpl!3aUl!H 

aMnnl!TY/lbl STOI'O npouecca 11enanacb B COOTB8TCTBllll C )l8HHbIMll 
/20/ . 

pa50TbI" • TpaeKTOpl!H )lnH K -non10ca Bbl5l!panacb nl!H8lll!Oll 

c napaMeTpaMll, paBHbIMll napaMeTpaM TT -nomoca Pe11lKe, 

Llnsr peaKu11ll: (2) ll (3) 5hm onpe11eneH TaKlKe BKna11 npo

uecca c pOlK/l8Hl!eM peaoHaHca K* (1420), Ce'!eHl!e peaKUllll 

TT - p ➔ K * 0 · A O oKaaanocb paBHbIM ( 34,5 + 8,5) µK6, TTpo-
1420 - · 

uecc p0lK)l8HllH peaoHaHca K * o ( 1420) TSK:lKe HOCl!T- nepllqiep1111ec-

Kllfi xapaKTep, 

HayqeHl!e peaKUllll (4) II (5) Il03BOnl!nO Bbl)l8lll!Tb KB831!)1Byx

qacT11qHbie peaKUIIII ·11 oueHl!Tb ceqeHIIH STIIX npouecCOB, B Ta6n11-

11 



' 
'1 

I. 

~ [r#ci 
O,ll 

010 

0.09 

qoa 

QO? 

0,06 
; 

Q05 'l' I \ 

0,0ft I 
\ 

0,03 \ 
\ 

aaa ' \ \ 
o,ru \. 

' ~---
0 0,2 M o.& 0,B 1.,0 ia 1,lt 1.6 

P11c.4. 3aBl!Cl!MOCTb nmpcjJepeHu11anbHOl'O Ce'!eHl!.11 peaKUl!II 
17--:-p ➔ A0 

+K;P(890) OT t • CnnowHa.11 Kpl!Ba.11 paccq11TaHa 

no OPE Monen11 c y'IeToM nornoweH11.11 B npennonoJ1<eH1111 
o6MeHa K -Me30HOM. nyHKTl!pHa.11 Kpl!B8.II - pac'!eT no 
Monen11 nomocoB Penll<e i:tn.11 cny,:rng o6MeHa K -nomocoM 
Pei:tll<e. 

12 

. i 
ue 2 np11BeneHhl peaym,TaTbl STOl'O aHamiaa. Ebmo noKa3aHO, 'ITO 

· B peaKUIIH (5) aa6monanocb poJKnea11e peaoHaHCOB, pacnai:ta10urnx-
"' "' 

CH Ha '!aCTl!Uhl K II K ' a l!MeHHO: pe30HaHC KK (1070), 

A2 II f ,_ Me30HbI, a B peaKUllll (4) o6paayeTCH A2- -Me30H, 

pacnai:ta!Oll!l!HCH Ha KO II K- 'IaCTl!UhI. 

Aaan11a cneKTpa acjJqieKTHBHhIX Mace KN -KoM611Hau11fi B 

- peaKUIIHX (4) II (5) n03BOn11n Bbl/lCnl!Tb KB83l!J:lBYX'IaCTl!'IHbl',) npo-
• 0 

uecch1, CBH3aHHhie c poJKne1111eM peaoaaaca Y* (1520), pacna-

na10merocg no cxeMaM Y*0 ➔ K0 n II Y* 0 ➔ pK- • Ce<JeHl!H STl!X 

npouecc.oB np11Bei:teHhI TaKJKe B Ta6n11ue. 2. EhmO noKaaaao, '!To, 

KaK II B cnyqae peaKUl!H (2) II (3)' MexaHl!3M pOlK/lelIIIH pe30Ha!I-

COBB KK - 11 KN -c11cTeMaX 11MeeT nep11cjJep11'IeCK11i'!: xapaK"r·ep. 

nocnena11fi paai:ten rnaBhI 4 nocB.11mcH 11ccnei:toBaH1110 peao .. 

HaHCOB, 06paay10m11xcg B 'IeTb!pexqacT.l!'IHblX KoHe'IHb!X C0CTOHHn-

.IIX 17 -P -B381!MO/leHCTBl!ll Tr p ➔ YK1717 11 17 p ➔ KKN17 (12 ). 

Aaan11a cneKTp0B acjJcjJcKTIIBHhIX Mace 'KOM611aau11i'!: paan11'IHhIX 

'IaCTl!U B peaKUl!HX 

17 p ➔ 17+17-A°K 0 

(6) 

II 

17-p ➔ ~ 17-AO 17° 
(7) 

noKaaan,•'lT0 ST!! peaKUl!II xapaKTep113YIOTCH pOJKi:teH11eM pe30HaH

COB, CBH3aHHhlX C H1!3KO B036yJKi:teH!lbIMI! COCTO.IIHl!.IIMII Ao -r11-

·nepo11a II K0 -Me30Ha, a l!MeH!IO C poJKne1111eM Y*(1385) II 

K* (890) pe30H8HCOB. B Ta6n11ue.3 np!!B0/lH'l"CH na!l!lble 0 ceqe

HIIHX poJKi:teHl!B peaoaaHCOB c· paan11'IHbIMI! aap.11/lOBb!MII COCTOHHHH

MII B aTl!X npoueccax. 

B .aToM JKe paai:tene i:t11ccepTau11n np0BO/ll!TCH cpaBHea11e aK

cnep11MeHTam,HbIX i:taHHblX O Ce'IeHl!HX npoueccoB T11na 17- p ➔ Y*K 17 

1117-p ➔ YK*17 c peaynbTaTaMI! i:tpyrnx aKcnepnMeHT0B rrp11 

13 
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Ta_5nuua 2 

Ce'!eHllll KBSSllJ:lBYX'!SCTll'!Hb!X npoueccoa 

PeaKIUIH 

,re> .,;rMO 17Jt-t> ~ O 1(-t-Jl.r- .lL+Ll.p90 ; L1..no - .Ll ,!i, + g-
·xo Jr"'fO KJ(co 1(0 /(+ 
.Ll +Lt 1.t,,20 • f~2.<>--,. .fi0

+ .z-
/ - ... 

(K;K;)to:rdrv 
- /4 o /4 o KOK., 

n,+ Z i 2 ➔ 1 .I. 

n + f~ ; Io - K; x;. 
ri-r f i f_,.K;%; ,:, .-o il-0 -0 

K + Y,$2.0 /. _ ,1,20 - K n,.. 

/(0 V""" V-¥"' K-
+ .L f:_20 i 1 ~20 - ;:, -

~+~ . .fl -K°K 
-¥- .,4- 2 

f3JII+ /(,pgo · Y~A o/c:- • K-lf._, K°Jr:f-
, I . . / . 

v""o K ... o y,lo- .. 0 .,.. + -
1. f3~~ Fgo ; -A Ji; ; K ➔ K 'JJ 

Ceqeue j!-KCS 

67.,1 ± I5,3 

34,5 ± 8,5 

. I0,2 ± 4,8 

8,7 ± 3,6 

3,5 ± 2,I 

~ I,6 ± 2,0 

2,8 ± · I,2 

!2,2 ± 4,9 

9,3 ± 3,7 

4,6 ± 3,I , 

4,I "±. 3,7 



· _ /22 28/ 
6mr3KHX 3Ha'leHHlIX a_HeprHH rrepBH'IHOI'O TT -Me30Ha 1 

• KaK 

BHJJ.HO H3 pnc. 5, Ha6moJJ.aeTClI HHTepec_HaSI oco6eHHOCTb B IIOBe

JJ.0H~ir ce'leHnl! Bcex 3THX rrpoue·ccoB HeaaBHCHMO OT KaHana peaK

UHH B o15naCTH rrepBH'IHb!X HMrrynbCOB OT 3,2 no 3,8 r3Blc. B 

/l.HCCepTaUHH o6cylKJJ.aeTCSI B03MOlKHaSI HHTepnpeTaUHSI 3TOl! oco-

15eHH09TH, 

B Ta6nuue 2 IIPHB0JJ.0Hbl -Ce'leHHlI JlBYX'laCTH'IHbIX rrpoueccoB, 

06paay10WHXClI B peaKUHSIX (6) H (7). CpaBH0HH0 3THX peaynbTa

TOB C aKCIIepHMeHTaMH IIPH JJ.pyrux aHepl'HlIX yKa3bIBaeT Ha TO, 

'ITO C0'10HHSI KBa3HABYX'laCTH'IHblX rrpoueccOB B peaKUHlIX (6) H (7) 

3aMeTHO yMeHbWaJ?TCSI C yBenn'leHHeM HMIIynbca TT - -Me3_0Ha, 

, 8 CII0KTpax 3ipip0KTHBHbIX Mace A°K !)_ u· A°K + -KOM6uHaunli 

B peaKUHlIX (6) H (7) Ha6n10J].anacb KOHUeHTpaUHlI co6bITHli B 06-

naCTH a1p1peKTHBHbIX Mace "' 1700 MaB. HccneJ].OBaHHSI IIOKaaann, 

'ITO na6n10JJ.aeMoe oTKnoHenue B aToli o6nacTn aipipeKTHBHbIX Mace 

MOlKHO OO'blICHHTb p0lKJJ.0HH0M (AK) -peaonanca C T = 1 /2 I Mac

coli 1710 M3B u wupnnoli r=220 MaB, Ceqenne rrpouecca, cBnaan.:. 

HOI'O C ol5pa30BaHH0M 3TOI'O pe30HaHca, oKaaanocb paBHblM (32,2::. 

:!: 7 ,6) µ'K6, B IIOnb3Y HHTeprrpeTaUHH 3TOI'O OipipeKTa KaK (AK) -

peao11anca ( 1710)., MoryT cnylKHTb peaynbTaTbl ipa30BOI'O aHanuaa, 
,.. - 0 .; /24/ 

BbIIIOnHeHHOI'O J].nSI peaKUHH TT p ➔ A K , H IIOK838BWHe, 

'ITO nau6onbwuli BKnaJJ. B rrpouecc TT - p ➔ A° K 0 BHOCHT HyKnon-

Hall H3o6apa N r /
2

_ ( 1710), 0U0HKH rr_oKa3anu, ~T~ OTHOW0HHe 

BepOSITHOCTH pacrrana Nf /2 ( 1710) Ha AK -cucTeMy KO BC0M B03-

MOlKHbIM neyrrpyruM MOJiaM pacrrana · COCTaBnlieT BenH'IHHY ., 1, 1 %. 

B §8 'leTBepTOli rnaBbl J].HCCepTaUHH IIpHBO/l.lITClI Jl8HHble, Ka

ca10wuecSI uccnenoBaHHSI polKnenuSI· peaonancoB B KK- , KN H 

Krr -CHCTeMaX B peaKUHlIX BHJla TT • PeaynbTaTbl 

uccnenonanul! rrpuneJJ.eHbI a Ta6nuue 3, 

0cHOBHbl0 peaynbTaTbl H BblBOJlbl nuccepTaUHH, 

1). flpoaenena 6onbWaSI MeToJIH'lecKa·SI pal5oTa no BbIJieneHu10 

pa3nH'IHblX Kananoa peaKUHll TT-_ p B3aHMOJ].0HCTBHli C ol5pa30Ba

HH0M CTpaHHbIX 'laCTHU B llpOII8HOBOli IIy3blpbKOBOli K8Mepe fIK-4: 
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P11c,5, 3aBHCIIM.OCTb sq>q>eKTIIBHblX ce11eH11il peaKn111! TIIIl8 IT-p .. \'"'KIT 
11 ir-p ➔ YK * ir · OT rrepa1111Horo 11Mrrynbca IT- -Me-

soHoa: 

a) IT 
~ ➔ K*o AolTo 'n) 

IT-p ➔ K*+Aoir-, p 
· 890 ' 890 

5) IT- p ➔ Y * O K+ 1T - , '.e) IT- p ➔ Y * - K+ 1T O 

1385 138 5 ' 

B) IT-p ➔ y *-K
0

ir +, • )I{) 1T - p ➔ Y*+ K0
1T-, 

138 5 1385 

r) IT-p ➔ K*+A
0

ir-. 
890 



·,. 

Ta6m1ua 3" 
Ce'leHHH pOlKA0HHH pe3OHaHCOB C y'laCTHeM CTpaH~blX, 

qacTHU B 4 'laCTH'IHblX KOH0'1HblX COCTOSIHHHX 

· PeunHH Ceqeue ~K~ 

!Cf .. K'1rYt;~ Y ~~ .t1 og+ 15,3 ± 4,7 
" KO·+~--Ji 13lfS" / y*:...A 0n- II,4 :t. 3,8 

ll" -K~t-.7l, J>90 • 
. - - . I 

K*~ K 0
.fl "t- 12,9 ± 4,2 

A" K°flo ,: _1_0-x~.JZ~ ~ l,I. ± 3,5 

A" K*a K-.fO K-f- - 34,5 ± 5 9 .ll° J>.90 • ~ _'.ff 
. ' . . . / 

A0 -K""+ K.v+ + 3,4 ± 4;2 . . 1Z .J'IJ() ; - K .f?-~ 
K+ -y"'Q .Y"'., A"' 5,0 3,5 .Ji f.3,Y$"; -- .:i[o ± 
K+ y .. -Ji,::, f5~ · ,, y~~4oJ"f_ 5,4 .± 3,6 
K- y-1'0 y4<:.pon,,· :J[,+ -f!.20 · 16,_l ± 9,2 

/ + y-1'0 . y*:. .R 11, K .Yi- ,~2.0 • . ·13 9 - ± 10,2 . / . ' 
- .11. +-

,I. - • 

'5l fl,. .2 . .//z. - K'lro 15,3 ± 10,4 
" 0 

,112." -·K°ito f x- ://2. . 3,4 ± 1,7 , 

K' 1:..-o .fC:' ISZO / 
y~r:_ pK- ?.,2 ± 5,4 

x-K.N° P. no.,· K"'ogo ~- .1(0 ?,O ± 6,3 

(;AK),uo.4 +ff-: 32,2, ± 7,7 

17 



I : 

I 

a) Bblpa60Ta1Ibl KpHTepHH OToopa .r:tnsi Bbl,r:tene!IHSI KS!lanoa 

peaKUHli; 

6) Il0K83a110, 'ITO C IlOMOUU,IO STHX KpHTepHeB, a TSKJKe .r:taH

HblX" HOHH3aUHOHHblX H3Mepemdl Ha cne.r:tax BTOPH'IHblX 3apSIJKeH

HblX 'ISCTHU MOJKHO O.r:tH03H8'1HO BbI,r:te1IHTb K8H81Ibl peaKUHli C H.r:teH

THcj>HUHpOBaHHblM A
O 

-f'HilepOHOM B 80% CO0blTHH, B cny11ae JKe 

. H.r:teHTHcj>HUHpOBaHHblX K
0 

-Me30IIOB - B 60% CO0blTHH ,r:tByxny11e-

Bb!X TT_ - p B38HMO,r:tel!:cTBHli.,-

~ a) oueHeHa· npHMeCb ,[{0Il01IHHTellbHblX TT O -Me30HOB B BbI,r:te

neHHblX KSHanax peaKUHli. 

2). Onpe.r:teneHbl scj>cj>eKTHBHble ce11eHHSI pa3nH'l!lblX KaHanOB 

peaKUHli ·c pOJK.r:teJIHeM CTpaH!lblX 'laCTHll ( CM. Ta6nHuy 1 ) • 

3), TTpoBe.r:tell a11anH3 .r:t.Byx11aCTH'l~ol!: peaKUHH TT-P ➔ A° K 0
• 

TT0Kaaa110, 'ITO XO,[{ ,r:tHcj>cj>epeHUHanbHOI'O ce11e11HSI STOI'O npouecca 

B 38BHCHMOCTH OT 4-HMilY1IbCa xopowo OilHCblBaeTCSI L!Byxnon10c-

1108 Monem,10 PenJKe, Y'IHTblBBIOllleli BKnan K* (890) H K*(l420) 

non10coB PenJKe. 

4). BbmeneHbl KBa3H.r:tByxtiacTH'IHble npoueccbl C POJKLle!IHeM 

pe30HaHCOB co CTpa!lllblMH 11aCTHUBMH. Oue11eHbl ce11eHHSI STIIX 

npoueccoB (Ta6n11ua 2) 11 n0Kaaa110, 11To Ben111111Ha ce11eH11l!: yMeHb

waeTCSI ? yBenH11e1111eM nepBll'IIIOI'O HMilyllbca TT - -Me30!IOB, 

5). Ilonpo6110 HCCnenoBall MeXaHll3M .r:tBYX'laCTll'IHOI'O npouec-

ca TT- p ➔ A° K,;;d '(890)., TTpoaHan11a11poBaHbI pacnan11bIe xapaK-
-· 

Tep11CTIIKII pe30HaHca K * ( 890), onpeneneHbl K03cj>cj>11u11eHTbl Ma T-

p!!llbl rrnoTHOCTII II llpOBeneHo cpaBHeHlle 3KCnep11MeHT8llbHhlX na11-

H_bIX C TeopeTll'leCKIIMII MOLtenSIMII - OPEA H MOL{ellb!O nonIOCOB 

PenJKe. 

6). Ifay'le!IO pOlKL{eHHe peaoHaHCOB K * ( 890), K * ( 1420), 

Y* (1385) B peaKUIISIX c TpeMSI H 'leTblpbMSI 'laCTIIUaMH B KOHe'I

HOM COCTOSIHIIII. IloKa3aHo, 'ITO 3TII pe30HaHCbl pOJKLlaIOTCSI B nep11-

cj>ep1111ecx11x B3allMOL{eliCTBIISIX. OueHe!lbl Ce'le!lllll pOlKL{e!llllI yKa-

38!1HblX BbIWe pe30HaHCOB (cM. Ta6n11uy 2 II 3) •. 

7). l1ccnenoBaHhI cneKTpbI acj>cj>eKTIIBHb1X Mace B KK II KN 
_ ,,-o - 00 

CIICTeMaX. TT OKa3aHO, 'ITO B peaKUIISIX TT p➔ p.r. K II 'IT P ➔ KI KI ll 

18 

.. ~'. 

~~. 

i 

poJKnaroTclI .peao11a11cb1 
K K (1070), 

0 
A 2 -Me3oHbI, f' -Me30H 

II Y*o ( 1520). OnpeneneHbl c_e'leHHlI poJK.r:teHHlI 3TIIX pe30H8HCOB. 

-8). no~y'leHO yKa3aHl!e Ha B03MOlKHOe o6pa30B8Hlle pe30H8H

ca c Mace oft I 710 MaB II r = 220 MaB B AK t. -cHCTeMe. 

9) • npoBeneH aHall1!3 3aBUCIIMOCTII ce"'l:eHIIH npouecCOB 

TT-P ➔ Y-*KTT 

Me30H0Bo 

II TT -p ➔ YK * TT OT HMilYllbCB rrepBH'lHbIX TT-

10). HccnenoBaHbl rrpouecCbl C pOJKL{eH11eM pe30H8HCOB B 

peaKUUS!X Bl!L{a TT-p ➔ KK N TT • 
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