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B nocneiw.11e . rOJlhI 6onbll!oll: .IIHTepec nposmmmTc:e: K .113yqe11.11ro He-
. /1+- 6/ 

ynpyr.11x KBa3HJlBYX'l8CTil'IHb!X pe_aKUH:li • AHanH3 TaKoro po)la peaKIUI:li 

)laeT B03M0}KH0CTb Bb!SlCHllTb MexaHH3M nppTeKamur 8THX npoueccoB ll 

cny}KHT anSI npoaepKll Moaene:li; npHMeHSI8MhXX )ln.11 on.11caHIISI B38HMO)lefiCT

Bll:li np.11 Bb!COKHX aHepr1rnx. B 'l8CTHOCTU, npe)lCTaBnsreT ·llHTepec B3Y'l~ 

Hae neynpyrnx npoueccoa aayx T.11noa: 

a) CBSI38HHblX C o6MeHOM 3apsmoM ltnll CTpaHHOCTbIO ll 

6) KB83llllBYX'l8CTH'lHblX peaKUlli1 C o6pa3oBaHHeM pe30HlUICOB B npo-

Me)KyTO'lHOM COCTOSUIHH, pacna)l810ll!HXCSI Ha 

TOSIHIIII, rae n > 2 • 

ll 'l8CTllU B KOH8'IHOM COC-

.llaHH8Sl pa60T8 noCBS!llleHa H3y'leHlllO peaKu.11:li: 

17 - + P ➔ A o ( I, o) + K o (1) 

(2) 

npn: HMnynbce ,,- -Me3oHa, paBHOM 4,00+ 0,06 raa/c. Pa6oTa BhmOnHeHa 

. 24 • ,., - • nB"' 0"',.;-171_ Ha CHllMK8X C -nllTPOBOll nponaHOBOn ny3hIPbKOBO'! KaMepb! ,.;, nnH 

pac1:1ono}KeH!IOll B M8rHRTHOM none HanpIDKeHHOCTbIO 14300 a. Bcero 6hmo 

llCllOnb30B8HO nnSI aHam1aa .. 22800 q>OTOrpaqilill:. Upli npocMOTpe OT6J1panncb' 

0 -ny'leBhle II 2-ny'l8Bb!e co6hlTUSI " - p -B38liMO)leil:CTBllll C BII/lHMbIM 
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pacIIaJlOM OJlHon HnH JlBYX 

pa COCTaBHna 96 ~ 3%. 

V 
0
-qaCTHU. 3<fi<fieKTHBHOCTh JlBOHHoro IIpOCMOT-

l13MepeHHSI C06bITHil IIpOBOJlllnllCh Ha nonyaBTOMaTaX nBT A; reoMeT-

pH'lecKast peKoHCTPYKllHSI TpeKoB npoH3Bommacb Ha 3BM M-20 H 63CM-4 
18/ /9/ 

nBT A C IIOMOIIlh!O rrporpaMMbl 1-33 ' HJleHTH<fiHKallllSI V O -co6b!THil 
/10/ • 

- C IIOMOIIlh!O rrporpaMMbl 2-23 . • p 83]leneHlle co6b!THH no KaHanaM 
. /11/ 

peaKUH8 ocymecTBnMOCh C IIOMOIIlhJO nporpaMMbl 10-10 • Tipn pa3]lene-
. /12/ 

HHH co6b!TB8 BCIIOnb30Bannch JlaHHbJe HOHH3aUHOHHblX B3MepeHHH 

• PeaKUBSI 17· + p ➔ A
0
(I

0
) + K

0 
(1) 

PeaKUHH ( 1} Bbl]l8nstnacb IIpB aHanH3e O -ny'leBblX C06b!TIIH, B KOTO

pb!X nnn A0 
..;rnrrepoH ll K

O 
-M830H, nH60 o6e 'IBCTHUbl Ha6nJOJlamICh . B 

pa60'l8M o6'beMe KaMepb!, T.e. paccMaTpHBanoch Tpll THIIB co6b!THil: 

la) 17 - +.P ➔ A0 (I 0
)+ MM 

(6) ,,- +p ➔ K 0 +.MM 

(a) ,,-+p ➔ Ao( Io ) + Ko , 

A
o - o + _ 

r]le ➔ p + 1T ' K ➔ 17 +11 ' MM -ae]lOCTaJOIIlBH Macca. Co6bITIISI Tll-

rra (n) BbIJlenMHCh c noMOIIlhlO rrporpaMMbl 10-10 KBK co6bITHSI c 4-MSI 

CTerreHSIMll CB060Jlbl, II K HIIM 6binH IIp!IMeHeHbl BCe. KpnTepHII paa]leneHIISI 
· • /1/x) 

no KaHanaM peaKUIIII, OlllICBHHbie paaee 

PeaKUHH THIIB (a) II ( 6) BbIJlenSimICh C nOMOIIlhJO ·KpHTeplISI H0JlOCTaJO

Uleil MBCCbl. Co6bITIISI C BIIJllIMb!M pacrraJlOM K
O 

-Me30Ha OTHOCIInlICb K 

'x) 
flIIIOTe3a cq1ITanacb crrpaBeJlnHBOil, ecnH X 

2 
:S:. 30 II ~aapaT HeaocTa10meil 

MBCtbI HaXOJlIInCSI B rrpeaenax -0,1$(MM) 2 $0,1 (r::m). 

4 

" 
·1 

i 

peaKUllll ( 1 } ' ecnn KBaJlpBTb! HeJlOCTaJOIIlllX Mace ne)Kann B rrpeJlenax 

0,8 $ (MM>2.!;; 1,8 (faB>2: co6b1Tnst c· BHJlHMblM pacrraJloM A0 
-riinepoHa 

2 2 
HMenn npeJlenb1 -0, 1 ;:: (MM) ;:: 0,4 (faBJ • KpoMe aToro, co6b1Tnsi -rnna 

(a) n (6) JlOmKHbl 6binH ·yJlOMeTBOpSITh KHHeMaTHKe JlBYX'laCTllqHblX peaK

uail. OueHKa npaMecn co6b!Tllil C OJlHHM rr 0 
-M930HOM JlnSI BbI6paHHOro llH

TepBana KBa]lpaTOB H8JlOCTaJOIUllX Mace, rrpoBe]leHHaH no MeTOJlY MoHTe-Kap

no C rrpnane'leHneM 3KCnepHM9HTanhHblX JlaHHbIX ll no yrnOBblM H IIMnynhc-

HblM pacnpeJleneHHHM V
O 

-qacTIIll, pO)KJlaJOIIlllX~:g B peaKUHSIX (a} ll ( 6)' 

rroKaaana, qTo OHa He rrpeahl111aeT 15%. 

113 rronHoro qHcna co6b1Tnil, rrpHHaJl.Jie)KaIUnx peaKunn ( 1}, 6hmo orrpe

JleneHo ceqeHHe 3TOH peaKUHH. OHO OKaaanocb paBHblM u ( 1) .. (98,2 + 17 ,8;)MK6. 
. . . /9/ t -

Tipn onpeJleneHHH ceqeHnSI 6bmH BBeJleHbI nonpaBKn Ha rrpnMeCb Jlpyrax 

:.iacTHll B rrepBH'IHOM nyqKe (8%}' Ha rrpnMeCb co6b!THH J338HMO]leilCTBHSI 

1T -Me30HOB Ha CBH3aHHOM IIpOTOHe ( 19%)' Ha HeilTpanbHble MO.Obi pacrra-
0 O 

JlB A -r1mepOHOB II K -Me30HOB, Ha a<fi<fieK!HBHOCTh rrpoCMOTpa II Ha 

IIOTep!O co6bITIIil B CBSI3ll C orpaHIIqeHHbIMlI pa3MepaMn KaMepbl. 

Ben1Iqrrna. ut JlnSI peaKUIIll ( 1)' ·rronyqmtHaSI. B 3TOM 3KCIIepnMeHTe, 
/14/ 

BMeCTe C JlaHHblMII apyr!IX pa6oT xopo1110 OIIIICb!BBeTCH 38BllCllMOCTbJO 
-n 

u t = const p . , rae p -IIMnynhc aaneTa10meil qacTIIllbI. Hall-

. nyq111ee rroao6paHHoe aaaqeane anSI n aaeT aenn'lnHy, paaay10 1,8! 0,2. 

Ha pnc.l rrpnaeaeHo pacrrpeaenmme an<ficpepeHU1IanhHoro ceqeHIISI pe

aKUIIII ( 1 ) B 3aBIICIIMOCTII OT KBBJlpaTa qeTbipexMepaoro rrepeaaHHOI'O RM-

rrynhca , rae 

t--!12 =--O.i 2 +M 2 )+2[E E -p·p cos0]. (S) 
I K I K I /K 

3aecb p I ' p K -IIMIIynhCbI rrepBII'IHOI'O 1T- -Me30!Ia lI K -Me3oHa B na6.' 

CIICTeMe, EI ' E K -rronHble 3Hepr1I!I Tex )Ke 'IBCTHU B na6. CIICTeMe, . 

8 -yron BbineTa K . -Me30H8 B na6. CIICTeMe rrnop)llI!IaT. 
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1Jv:!;c11 
0,6 

o,4 ft+p -Y°K0 

q.3 

0,2 

0,f 

OJ 0,2 0,3 o,4 o,5 0,6 0,1 0,8 t (rsB/c}2 

Puc.1. P acnpeneneHne nn¢cpepemrnanbHOro ce11eHHSI pellKUnn rr -+ p ➔ A
O 

( :E°>+K 0 

B 3aBRCllM0CTH OT KBanpaTa 'leTbipeXMepHoro nepenaHHOro nMnynh
ca t • 8KcnepnMeHTanbHaSI rncTorpaMMa annpoKcnMupyeTCSI aaBn-. 
CllMOCTbIO B.IIAa !: .. C exp ( b t) C Kos¢¢nnneHTOM b -

=-8,2 + 1,2. 

Jlnsr 3H8_'leHllll B HHTepaane o_s t ,!: 2 0,4 (fsB/c) pacnpeneneHae 

llMeeT llH¢paKUllOHHO llO/lO0HbIH ITHK Bllepen, OllllCbIBaeMbIH SKCll0HeHUHanb

H0:ii: KpllB0H BHLIB 

du 

dt 
C exp [ b t] • (4) 

6 

3Ha11eHue xos¢¢uuneHTa b , Haiinem1oe c noMombro MeTona Han:MeHbmnx 

KBaAp8TOB, paBHO b =-8 ,2~ 1,2 ( X 2 
.. 9 nmr n .. 8 ). 8T~ Benn'lHHa xo

pomo cornacyeTcSI c naHHhlMll npyrux pa6oT npn 5nuaxn:x 3Ha11emrnx sneprn:u 
- li4/ • · · 

nepBll'lHOro rr -Me30Ha • CpaBH8Hlle C A8HHbIMH npn 6onee Bb!C0KHX 

SHeprnSIX TT -M830Ha llOK83bIBaeT, 'lTO BenH'lllHa b llO'lTll He MeHSI8TCSI C 

yBenn'leHIIeM sneprnH nepBll'lHOH 'lllCTllllbl. TaK, HanpHMep, npn 6 r:arn/c 3Ha

'leHll8 b ~-8,0 + 0,5 (rsB/c)
2

, npn 8 rsB/C b =-7,1 + 0,5 ffsB/c)-
2

, 
- . -2 

nplI 11. r:;rn/c b =-7,8 + 0,4 (r::m/c) • 

8KcnepnMeHTanbHoe pacnpenenenne nn¢¢epeHnnanhHoro ce11eH1Isr peaK

unu ( 1) cpaBHHBan0Cb C TeopeTll'l8CKllMH KpHBblMH; paCC'lHTaHHbfMll Ha cic
/15/ 

HOB8 Menenn PeL1:>Ke (pnc.2a). Pac11eT npoBommcsr no qiopMynaM co 

3H8'l8HllHMH napaMeTpOB, Hail:,neHHbIX B OllbITax no ,r N H KN paccesr-
/16/ . . 

Hll!O Ha OCH0Be SU (3) CllMMeTpllll cn:nbHbIX B38llMOA8HCTBllH. 

,Unsr 0llllCaHllSI Llll¢¢epenunanbHOro C8'l8HHSI peaKUHll (I} orpaHH'lHBa

nncb AByxnonrocno:ii: M0L1enbro Pen:>Ke, rL{e B_ Ka'leCTBe 'pe!l:>KllOHoB' 6panHcb 

pesonaHCbI K*(890} n K* (1420} c KBaHT0BbIMH 11acnaMH Y=l n 1=.I ./2, 
- + np1rnaL1ne·:>Kamne K OKTeTaM 1 II 2 C0OTBeTCTBelIHO. 

OueHxa nonsrpnsauuH A° 0 -rnnepoHoB , o6pasyroumxcsr B peaKun:a ( I } 
t 

npHB0lllIT K 3Ha'leHHIO Kos¢¢nUHE!HTa nonsrpaaaunn ( . a A p) I paBH0MY 

a A p = 0,16 -t-_ 0,24 • 

II 
- 0 0 

P e1tl{l!,IIji___ll' _ + P ➔ A ( :£ ) + K g*90 ill 

Jlnsr BbIAenemrn peaKUHll (2} 0binll llCIT0nb30B8Hbl CO0blTHSI Tlllla 

n--+ p ➔ A0 (}: 0-) + K 0 + rr 0 (r)n IT-+p ➔ A 0 (:£0 )+K+ + rr-ln) Ce11eH,HS1 
• /13/ 

peaKUlllI ( r) H ( LI) paBHSimICb C00TBeTCTBeHHO 

(r) u = 97,3 :!: 22,4 MK0 

(.n) u = 89,0 + 11,1 MK0. 
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PHc.2. 

db/ mG / 
{itf~~jc)l '.,. 

J.4 

a3 

0.2 

QI 

o 0.1 a.z a3 Qti . o.s 0.6 0.1 as ag '1.a tQ'aafc}2 

CpasHeHne aKcnepnMeHTanhaoro pacnpeneneaun nu~¢pe11uuanb11oro · 
Ce'!eHIISI peaKillIII TT - + p ➔ A O ( ~ 0

) + K O C TeopeTU'IeC
KOH KpHBOH ( cnnonrnaSI nHHll-SI)' Bbl'IIICneHHOH Ha OCHOBe MoneJUI 
Pen)Ke C 05MeHOM l:tBYMSI non10caMH K :9~ H K 1~20 . 

8 

I 

·'! 
I 

,I 

l 
I, 

j l 
'I, 

\ 
1' 
i 

I 
\, 
{ 

} 
l. 

Ha pnc.3 -npImeneHhI pacnpeneneHlrn aqiqieKTIIBHbIX Mace K TT , Arr u 

AK KOM61rnau11fi nmr 8TIIX peaKUllll, J13 p11cyHKa BIIllHO, 'ITO H8T 3aMeTHbl . -

OTKnOHeHHH OT qia30Bb!X KpllBblX nmr aqitpeKTHBHblX Mace AK II A" KOM5H-

aanHii, a TO npeMH KaK pacnpenenemrn aqiqieKTIIBHbIX Mace K TT KOM61mau11ii 

yKa3hIBaJOT Ha c11nbHOe pmKneH11e peaoHancon K* 0 (890) 11 K* 0 l1420) c ce

rreHHHMII, paBHblMII: 

(] 

K* (890) = (66,7 :!: 15,3) MK5 II 

<J K*(1420)= (34,5 + 8,5) MK5, 
- -* * 0 CerreHUH p0)Kll0HHH_peaonaHCOB K 0(890) H K (1420) B peaKUIIll (2) on-

penenHnHCb COOTBeTCTBHeM 8KCnepHM0HTanbHOH I'HCTorpaMMbl IIHBap11aHTHblX 

Mace u nuHeiiHoii KoM6unau111I qiaaosoro npocTpaHCTBa II nsyx 5pafiT-surHe-

" - r ;17; POBCKIIX pe30HaHCHblX KPIIBbiX C nepeMeHHOH nmpunou , cornacHo 

Ha puCyHKe 3 np11seneHa Kp11B8il, OITIICb1BaIomaH 8KCnep11MeHTanh1IOe 

pacnpenenenne aqicpeKTHBHbIX Mace K TT KoM5nHauuii ( x 2 = 22 nnn n = 20 ), 

· " /18/ 
GTaTHCTII'I8CKHII tpOH Bbl'IIICJrnncH C ITOMOIIlb!O qiopMynbl 

dW 

dx 

[ 1/2 (SV-6)] [ a/2 (n- v)-1] 
C(n,v)x (l-x) 1 

(5) 

rne n -'I1Icno 'IBCTIIU B KOl!e'IHOM COCT05Il!HU, 

TOB pacnana peaoHaHca, a 

v ..;qucno rracTHU - nponyK• 

X 

M - ( m +m + ... + m ) 
II I 2 V (6) 

E * - ( m 1 + m2 +, •• +m 
n 

rne M11 -Macca peaoaa11ca, E * -anepruSI n c.n,M. TT- p -a3auMone11cT-

BHSI, C ( n, V.) -HOpMllpOBO'IHblll K08<pqJHilll81IT, 

Ha puc.4 npencTasneHo pacnpenenemxe no cos 0_* prod K * nnH 
890 

C05bITHii, ne)KalIIHX B IIHTepsane Mace K TT -KOM61rnaum1 

.-
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Pnc.3. 

N 

30 

20 

JO 

J63 083 /03 123 143 163 /B 
1(•11· 

l1ff 1<' 1f .. r~m 

10 

5 

i 66 i 86 206 2.25 246 266 
J\'1(• 

/-,11tp A' 1<• rsB 
10 

5 

1.25 1,45 · i.65 J.!5 2.05 2~$ 2.45 
1\1 1"' 

fvf",) A'1• ras 

P acrrpeJ:1enem~ scpcpeKTIIBHhIX Mace K TT , A K n A TT KoM6nHaunii 
J:1n51 peaKun.fi TT-+p ➔ A0 (~ 0 )K 0 TT 0 n A 0 (~°)K+TT:-

Kpnaasr scjx;1eKTl!BHb!X Mace K TT COOTBeTCTByeT KOM6JIHaumr 
(48, 1 ~ 6,$'X, cpa3oaoro rrpocTpaHCTBa, (35,6 ~ 4,9)¾, pe3oHanca K !

9
°
0 

u (16 ,3 + 3 ,~% pe3oHanca Ki ,io • 

10 

I 

\ 

'.I 
':.1 

{ 

! 
I 

r 
~' 

t 
1t 
1 
i , 
« 

! ii 

r. 

i 
,.,,. 
:! ,,. 

Ji i;t 

~ 
it q 

\\; 
i/ 
.,\ 

11 
jl 
ii· ,j,I 
•'/ 

"1 I., 

1,'{1 

f 
t 

N 

30 

20 

iO 

-1.0 -0.5 0 0.5 1.0 

8
1t II 

Cos p'l.od. K sso 

Puc.4. Yrnonoe pacrrpeJ:1enenne pe3onanca 
TT·-+p ➔ AO(~O)KOTTO lI 

K *s~o , pmKJ:19HHOro B peaKUHSIX 
TT-+ p ➔ A O ( ~ 0 ) K + rr - 0 * -yron 

B Cl!CTeMe ueHTpa Mace ,,- - p -B38l!MOJ:19llCTBiril:. 

~-
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0,83 5 MKIT ~ 1,03 (rsa). 

KaK BllllHO, OCHOBHast tJaCTb K s•~g -Me30HOB coxpaHSI8T nepBOHatJanbHOe 

Hanpaanemie llBIDKeHHst nepBH'IHoro IT -MeaoHa, T,e. o6paaoaaHne- K~:o -
Me30HOB npOHCXOllllT B nepmpeplltJeCKllX B3allMOllei1cTBIISIX, 

Ha pnc.5 npnaeaeHo pacnpeaeneane llllq>cpepemmam,noro cetJea1rn peaK-

IlHII ( 2) B 3aBIICIIMOCTII OT t , ilmt 3HatJeHIIH t B llllTepaane O $_ l $_ 
2 . 

~ 0,8 (fsa/c) 3KCll8pllM8HT8Jll,Hbi8 llaHHbl8 annpoKCHMllPYIOTCSI aaancn-

MOCTblO Bll)la (4) C K03q>q>llllll8HTOM b =-2,03 + 0,40 .. 

tiff m6/ 
dt[ (rsa(c/J 

0,08 

0,07 
\ 
\ 
·\ 
\ 
\ 
\ 

o,os 

o,olt 

0103 

0,02 

a.of 

\ 
\ 

a. 

- • * 0 

Ji+p-YK 890 

' 
2,0, t 

(rsa /c) 2 

• 0 

P11c,6. Pacnpeaenemi:e /lH<pcpeperumanbHOro ceiieHnSI peaKilllll · ir+ P ➔ N.. '£ ) + KJio 
B 38BllCHMOCTll OT KBaupaTa tJeTbip8XM8PHOro nepe]laHnoro nr-.mynb-
ca t : Cnnonrnan KpnBaSI - pactJeT --/F no OPE MO/lenH c 
Y'l0TOM nornomeHHH B npe]lnonmKeHllll o6MeHa K -Me30HOM. fiyHK-
TlIJJ118SI KpHBaSI pacctJnTaHa no MO/lenn non10coB Pem1rn B npe/lnonmKe
HlllI o6MeHa _ K -rronIOCOM, 

12 

Kmc 6uno rroKaaano Bbill!e, o6paaonanne K ~ 9°0 -Me3oHa nponcxounT 

npenMyllleCTB8HHO npn ManbIX l , cne]loBaT'elli,HO, MO)KHO npe/lnOnO)KJ'ITb, 

'ITO npouecc o6paaonaHHR sToro peaoHaHca MO)KHO onncaTb /lnarpaMMoii c 

0/l!IO'laCTll'IHb!M o6MeHOM, Ha puc. 5 np1rne]leHa KpnnaSI /lllcpq1epeHUllanbHOro 

cetJeHIIH, paCC'IIITaHHaSI no O/l!IOM830HH011 MOLienu, C ytJeTOM nornomemtH 
/19/ 

( OPEA ) JlnH cnyqan o6MeIIa nceB/lOC1rnnHpHbIM K -MeaonoM, 

PactJeT 6bm BbinOhHeH no nporpaMMe BbI~ncneHH5I ceqenm1 JlnH ne-
• /20/ · 

pIIO/lH'lecrrnx Mouenea , ITapaMeTpbI nornomennH nb16npanncb., cornac-
/19/ -

HO , ll3 ll8HHb!X O nonHOM ll yrrpyroM ceqemrnx IT - p B38llMO/l8liCTBll5I 

npn 4,0 faBlc. KoncTaHTa CBSI3ll B nepmnne K X* IT 
1 
cornacno BepoHTHOCTll 

g 2 
pacna/la K ; 90 ➔ K IT ; panH5Inacb 1,66. llnH KOHCTaIITbI ~~ A 6pa-

/2 l/ 
nu anatJeIIne, pannoe 16,0 ~ 2,5, cornacno /l£lHHbIM pa6oTbI ·• KaK BH/l-

HO ll3 pncyHKa 5, TeopeTH'l8CKaSI KpllB85I xopomo OIIHCb!B£18T 9KCII8pHM8H

TanbHbl8 /l81IHbi8, 

lln5I nccne]loBaH11SI MexamiaMa reneparfan K * 0 -Meaona 6bm npoBe-
1"2 I sso 

/l8H T8K)K8 anamrn Gottfried - Jac~sona - • l1aneCTIIO, 'ITO yrnonoe 

pacnpe/lene1me npO/lYKTOB pacna]la BeKTOpHoro MeaoHa K; 
9
°
0 

(1 ) B Tep~ 

MllHaX sneMeHTOB MaTpllUbl nnoTIIOCTH MO)KHO aanncaTb BbipmKeHneM: 

n 3 {I I 2 W(cosu, cf,>=--· -0-p
00

)+ -(3p -l)cos 0 
4 IT 2 , 2 0 ,0 

- Pl,-1 
2 -

sin 0 cos 2 cf, -y 2 Rep sin 2 0 cos cf, I 
1,0 

(7) 

CncTeMa KOOP/lllHaT Bbl61IpaeTC5I TaK, 'ITO OCb Z COBII8/l80T C HanpaBne-

Hll8M nepBll'IHOro IT- - Me30Ha, OCb Y -nepneHLilIKyn5Ip K nnoCKOCTH p0)K

/l81lll5I, B 9TOH enc Te Me 0 -yron M8)KJlY BTOpll'IHbIM 1T - M830HOM ll OCb!O 

Z , a cp -a3HMyTanbHblH yron. 

Ha ·puc,6 npe/lCTaBneau yrn0Bb1e pacnpe/leneHnH no cf, n cos 0 unH 

co6b!Tllll, rronaua10mux B o6naCTb 'K :9°0 -Me30H8. 3HatJeHH5I K09!pCiJHUII0HTOB 

~· 
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N 

20 

14 

fO 

4 

-{ 

N 

30 

20 

10 

0 

D 

q50 900 135° 

l 
j 

+f 
cos0 

,ao• 
~ 

· Pac.6. YrnOBbie pacrrpeneneHIISI rrponyKT0B pacrrana pe3oHarrca K 11*9°0 B 
cxrcTeMe II0K0SI pe3oHauca nnsr co6b1Tni1, ne)!rnmnx B IIHTepnane Mace 

Krr KOMUIIIIBUIIll (),83"S_MKrr~ l,03 (ran). 
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MaTpHUhl nnoTH0CTR orrpenenmtncb C II0M0IIlblO aKcnepnMeHTBnbHh!X .l:taHHhIX 

ll3 C00TH0IIIeHHfi: 

cos 
2

0 .. _I_ (1 + 2 Po,o 
5 

. 2 4 
Sill (} COS 2 if, a -•- p 

. 5 1,-1 

4y2 
sin20cos</,=---Rep10 • 

5 • 

· BhlnH rronrteHhI cneny10IIUie 3lla'leHJisr: 

P 0 ,0 = 0,326 + 0,075 

p 1,-1 = 0,024 + 0,069 

Re P l,O =-0,078 + 0,044, 

(8) 

Ilpn: onpeneneHllH KoacpcpnuneHTOB p o,o 

30BaHhI co6hITn:H nnsr Beek t 

, P1,-1 , P1,o 6hmn: ncnom,-

2 . 
!lnsr co6bITHi1 C t < 1,0 (raa/c) 3Tll KOa<p<pHUHeHThl paBHMHCb: 

po, 0 = 0,340 ! 0,080 

p 1....,.1 = 0,033 + 0,072 

Rep i,o =-0,107 + 0,066. 

IIpocTasr M0.llenb onHoMe30HHoro 0611.1eHa (OPE) npe,llCK83hIBaeT 

3HatieHHH Po o= l ll pl --1 = p I O = 0 B cnyqae IICeB,ll0CKanHpHoro . . . 
o6Meua n p 1 .. I/2 n p = p .. o - B cnyqae BeKTopHoro. 

1,- 0,0 1,0 

KaK BH,llH0 ll3 BhIIIIeCKB3aHH0ro, npeJlCK838HllSI OPE Monemi C BeKT0pHhJM 

o6MeHOM nyqme cornacy10TCSI C aKcnepHMeHTanbHh!Mll n aHHh!Mll, 

15 
I_ 



KpHBb18 38BHCHMOCTll KOSq>q>HllH8HTOB p O ,0 ,· p. 1,- i H p l_,O OT t I 

Bbl'IHCJI8HHbie no OPEA MO.llenH .u1m o6MeHa ncea.uocxans:1pHb1M Me30HOM, 

npnB8.,ll8Hbl Ha puc. 7. Kosq>q>Hllll8HTbl p 1,0 

C OJKBJl88MblMII 3HaqeHJISIMll, O,llH8KO, p O ,0 

Heil TeopeTuqecxori nen1I'IIIHb1. 

II p I,- I xopomo cornacyroTCSI 

38M8THO OTn1IqaeTCSI OT cpe.ll-

Puc.7. 

-foo 
o.•J~ 
05 

0,4 

O! 

02 

- - - - - - - - - - - -- foo f!-.Kf 

0.1 
o J._ __________ +tt(rsB/c)2 

0.06 
.ft.·1 

Q04 ;oJ,·t .a.xr' 

0.02 

0-
I 

f i.O .;°,b: 
-0.2 

0.2 

t(J'sB/c)~ 

- - - - - - - - f 1,0 .. ,.,, 

0.4 0.6 0.8 1.0 t{_raB/c)2 

3aBHCHMOCTb KOSq>q>HllH8°HTOB MaTpHllbl nnOTHOCTll Po ,o ' p I - I II 

P 1,0 .um1 pe3oHaHca K/98 OT xaa.upaTa qeTbrpexMepH
0

oro 

nepe..lleHHoro HMTiyJibca t , BhrqHcJieHHhIX no OPEA MO.llenH B npe.u~ 

llO11O:lK8HllH o6MeHa K M83OHOM. llITpliXOBb!Mll nRHIISIM.ll 

yKa3aHbl cpe.llHHe 3HJlqeHHSI xoa¢¢nnneHTOB P O ,o , p I ,-1 H 

P 1,0 1 nonyqeHHble B SKCnepHM8HTe. 
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LlnSI onncaHHSI xapaxTepHCTm< npouecca o6pasonaHnSI peaoHaHca K!9°0 

B peaxunn (2) 6hm npone.ueH TBK:lKe aHamrn ..llaHHhIX Ha ocHone npe.nnono

:lKeHHSI OT o6MeHe K nomocoM Pe.uJKe: ITapaMeTpll38UllSI aMnnnTY.llbl npo-

- Ao * o uecca tT + P ➔ + K 890 .uenanacb B COOTBeTCTBllH C Jl8HHb1Mll pa-
. /23/ 

60Tbl C llCilO1lb3OB8HH8M KOHCT8HT CBSI3ll 

g 2 · / 4 rr • 1,66 
KK*rr 

ll g 2 A/4rr .. I6,0. 
Kp 

TpaeKTOPIISI JlllSI K nomoca BbI611panacb nuiieHHOil C napaMeTpaMH, paBHb!-

MH napaMeTpaM rr nonroca • 

Ha ·pnc.5 npllB8Jl8HO cpaBH8HIIe SKCilepJIM8HT81lbHbIX .naHHb!X C KpllBOll 

..llllq>q>epeHUJia1lbHOro ceqeHIISI (~) , BbJqncneHHOH B STIIX npe,llilO11O)1(8-
d t K /23/ 

HllSIX C napaMeTpII3aUne.u, npe,ll110)1(81IHOil B pa6oTe • Bn.uHo, qTO XO,ll 

.un¢¢epeH1UiaJib1IOro ceqeHnSI H81lb3SI OO'bC.IIllllTb BKnaJlOM TOllbKO K nomoca. 

0.uHaKO_ ey,imo 38M8THTb, qTo KOacpcjmuneHTbl MaTP,llllbl Il1IOTHOCTll onpeJle-

11.IIIOTCSI BK118.llOM K -MeaoHHoro non10ca Pe.u)l(e. LleiiCTBHTenbHQ 1 P
O 

,o 

pe.uenSieTC.II OTHOIII8HHeM: 

Pa.a = 

du 
(--

dt K 

c~,-
d t axcn. 

(9) 

d a d 
3Ha.H (-d t ) n, HCilO1lb3Y.II paccqnTaHHYIO BennqHHY ( -d O' ) 
· attcnepHM. t K 

KaK cjiyHKUIIIO t 1 H8XO.llHM Po,o • 3Ta Bennqaaa oxaaanacb paBHOfi 

on-

0,;36 :· 0~09, 'ITO cornacyeTc.11 co aHaqeHHeM Pa,o = 0,326 : 0,075, nony-

'IeHHb!M npn IICC118.llOB8Hllll npo.uyxTOB pacna.ua peaoHaHca 

/23/ 

K*O 
890 • Llanee 

1 

llCilO1lb3YSI CBSl3b KOSq>cjinuueHTOB p 0,0 H P 1,0 , HaXO..llllM B81lllqHHy 

.p 1,0 =-0,217 + 0,055. 3Ha'IeHHe KoscjJ¢nuneaTa Pl,- I onpeJlen.11eM H3 

COOTHOIII8Hll.lI 

17 



p .. 
l,-l 

I- po .o 

2 

2 
2p 1.0 

p o,o 

OHO OKaaanocb paBHblM Pl,-l =0,058 ! 0,030, 

( 10) 

CpaBHllBBSI 9TH JlaHHhl8 C 9KCnepltM8HTanbHblMlt 3HaqeHllSIMll K09cpcpn

UII8HTOB MaTp!tllbl nnoTHOCTH, BllllHM, qTo npoaeaeHHhlfi aHanlt3, cornacHO 

Moaenn o6MeHa K nomocoM Pea)Ke, He npoTnaopeqn:T :i1Kcnep1tMeHTam,-

HbIM JlBHHbIM, K CO)Kanemno, nonHblH aHanlt3 peaKUIIH (2) He M0)K8T 6bITh 

npoaeaeH B paMKax HaCTOSIIlleil: pa6oTbI, TBK KaK Mb! llM88M JlBHHbie TOnbKO 

0 cpeJlHllX 3HaqeHnruc IC09<pcpRITII8HTOB MBTPIIllbl nnoTHOCTli. 

_ 0 0 

III PeaKun.11 17 + P ➔ A ( ~ ) + Kt,go (3) 

KaK YKB3bII3anOCb BbllIIe, ceqeHne p0)KJl8Hll.lI peaoHaHCa K*o 
1420 

OKa-

aanocb paBHbIM 34,5 ! 8,5 MK6. Ha pnc.8 npeacTaaneHo yrnoaoe pacnpeaene..;. 

nne cos 0 * K * o an.11 co6b1T11il:, ne)Kamnx a nnTepaane 
prod', 1420 

1 b33 fsa ~MK rr '.S. 1,53 fsa. KaK BIIllHO ll3 p11cyHKa, p0)Kll0EIJI8 pe30HaHca 

K* o 
1420 

HOCIIT nepmpepnqeCKIIH xapaKTep. 0.llHBKO no cpaBH8HHIO C npo-

ueccoM pm1<Jl8HII.11 peaonaHca K * 0 (cM. pnc.:4) yrnoaoe pacnpenenen11e 
890 

Jln.11 peaoHaHca K1:~0 6onee naoTponno. 

B 3aKnroqeHne aBTOpbl Bb!paxrnroT 6naroi:tapHOCTb coTpyJlHHKaM flB8 

E.IT.EaHHHKy, !O.A.Tpo.11Hy, A.B.HnKHTHHy aa noMomb B pa6oTe, COTPYllHH

KaM A.ITpo1rnruy, n T .B.Pb1nbueaoii ( flBT A) aa noMomb npn npoae,lleHlllI 

pacqeTOB, a TaK)Ke na6opaHTaM A.l1 .COKOBHliKOBO fr; B.<l>.HHKllTHHOll n 

E.A.MaKnaKoaoii aa noMomb npn o6pa6oTKe MaTepnana. 

PyMbIHCKaH rpynna aaTopoa 6naroJlap1IT na6opaHTOB l1A<P (EyxapecT) 

38 IlOMOlllb B pa6oTe. 
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N 

20 

t4 

(0 

4 

-1 

PyKOIIHCh IIOCTyrrnna D 113/lllTenbCKHH OT/len 

21 anrycTa 1968 rona. 

0 + 1 . -
Cos0prod. I( ,,,,20 

Puc,8. Yrnonoe pacrrpe.nennIme f?e:ionarrca Ktf20 
UHSIX 7T-+p ➔ A0 (}:) K 1r

0 H 7T 
, p02K/lermoro n peaK

+ P ➔ Ao ():O) K+rr-
0 * -yron n c11cTeMe ueHTpa Mace 11 P -n3aIIMO/lciicTn11ii. 

20 

.1 
I 
l 
t, 

. · I 
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