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BeeoeHue 

B Haweii npe~LI~y~eii pa6oTe /I/ Ha ocHooe aHanH3a 
'leTblpexny'leBbiX C06b1THB C ~BYMJI H TpeMJI y- KBaHTaMH, 
3aperHCTpHpOBaHHbiMH B MeTpOBOB nponaHOBOB TIY3blpbKO
BOB KaMepe O.HJI.H, 6blnu onpe~eneHbi napuuanbHble ce'leHHJI 
npoueccoo 

77-p --> p77+77-77- + ID77° 
/1/ 

H 
+ + - - 0 

77 p -• n 77 77 77 77 + m 77 ( m ~ Q /2/ 

npu 5 F:JB/c MeTo~oM KHHeMaTH'IecKoii u~eHTH$HKauuu co-
6biTHB. MeTo~uqecKue oonpocbi 3Toro uccne~ooaHHJI ony6-
nuKooaHbl o pa6oTe 121. 

3I<cnepuMeHTanbHble ycnoouJI, xapai<Tepu 3 ye Mble cpe~-

Hen norpewHoCTbw H3MepeHHJI HMnynhca 
\p 

p 
= 10o/o u 

cpe~HeB 3rjxpei<THBHOCTbffi perHCTpaUHH )'- I<BaHTOB OT pac
na~a 77( -Me3oHoo o npoueccax /1/ u /2/ ( _ 15*, He 
ll03BOnJIWT H~eHTHifJHUHpOBaTb C06b1THJI B CMbiChe HX llpH
Ha~ne)I(HOCTH I< onpe~eneHHOMY I<aHany peai<uuu. TeM He 
MeHee, ucnonb3YJI pe3ynbTaTbl BH3yanbHOB u~eHTH$HI<auuu 
BTOpH'IHbiX 3apJI)I(eHHbiX 'laCTHU H I<HHeMa TH'IeCI<OrO aHanH3a 
C06biTHB, MO)I(HO 3rjxpei<THBHO pa3~enHTb C06b1THJI C o6pa30-
BaHHeM llpOTOHa H HeBTpOHa B I<OHe'IHOM COCTOJIHHH. 

)J.nJI 3TOB uenu npuMeHJinacb cne~y10~aJ1 npoue~ypa. K 
npoueccy /2/ 6blnu OTHeceHbl ·co6biTHJI c BH3yanbHO u~eH
TuifluuupooaHHbiMH ~BYMJI 77+-Me3oHaMu, a TaK)I(e Te BH3yanb
HO Hepa3~eneHHble C06b1THJI, I<OTOpble nu6o O~H03Ha'IHO 
y~ooneToopJIIOT runoTe3e 77-p-.nn- +77 +77-77-n- 0,nu6o no oenH'IHHe 
I<Ba~paTa He~OCTaiO~eB MaCChi He MoryT 6b1Tb OTHeCeHbl 
I< npoueccy /1/. OcTaowuecJI co6biTHJI 6blnu OTHeceHLI I< 
npoueccy /1/. 
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B pe3ynLTaTe npHMeHeHHJI nepeY:ucneHHbiX KpHTepuea 
K npou.eccaM 11/ u /21 6blno OTHeceHo 341 a 181 co6Lnae, 
COOTBeTCTBeHHO. llpHMeCL C06LITHH OT peaKIJ,HH 12/ cpe,nu 
co6LITH:H, OTHeceHHLIX K peaKU.HJIM I 1/ Ia Hao6oporl npu 
HCllOnb30BaHHH yKa3aHHOH npou,e,nypLI pa3.IJ;eJieHHJI JIO HaWHM 
ou.eHKaM He npeBLIWaeT 7o/o. 

B ,naHHo:H pa6oTe npe,ncraaneHLI peJyJILTaTLI aHanu3a 
C06LITHH npou,eccoB /1/ H /21 B OT.IJ;enLHOCTH. 

OnpeoeAeHue napquaAbHblX ce<~eHuii 
cmamucmu<~ecKuM MemoooM 

~nJI onpe,neneHHJI ceqeHu:H KaHanoa peaKuu:H c o6paJo
BaHHeM HecKonLKHX He:HrpanLHLIX Y:acruu. B PJI.LJ.e pa6or 13 6 I I CM., Hanp., 1 

- • I npHMeHJIJICJI era THCTHY:eCKHH Mero.n. 
B 3TOM cnyqae HeHJBeCTHLie ceY:eHHJI onpe,nenJIIOTCJI nyreM 
annpOKCHMaU,HH MeTO)l,OM HaHMeHLWHX KBa,npaTOB COBOKyn
HOCTH 3KCllepHMeHranLHbiX pacnpe,neneHHH nHHeHHOH KOM6H
aau.ue:H pacY:eTHLIX. Bxna.n pacY:eTHoro pacnpe.neneauJI, co
orsercTBYIOIIJ,ero .naHHoMy Kaaany peaxuuu, B cyMMapaoe 
pacnpe,neneaue nponopu.uoaanea ceY:eHHIO u 3$$eKTHBHOCTH 
perucrpau,uu co6LITHH .naaaoro xaaana peaKU.HHo llo.npo6aoe 
onucaaue Mero.na, a TaK:>Ke nporpaMMLI, pa3pa6oraaao8 .nnn 
onpe.neneaun ceY:eHaH: yKaJaHHLIM MeTO.LJ.OM, npuse.neao B I-;! 

pa6ore 
1 1

• C u.enLIO 6onee .nocroaepaoro onpe.neneHHJI nap
UHaJILHhlx ceY:eHHH npou.eccoa 11/ u /2/ B .naaao8 pa6ore, 
Hapn)J,y C MeTO)l,OM KHHeMaTHY:eCKOH H)l,eHTHcPHKaU,HH, llpH
MCHJIJICjj CTa THCTHY:eCKHH MCTO)J,o 

flpH BLI6ope BeJIHY:HH, pacnpe.J],eJieHHn KOTOpLJX HCllOJib-
3YIOTCJI B npou,ecce onpe)l,eJieHHjj CeY:eHHH, OKa3aJIOCb, '!TO 
HaH6onee llO)J,XO)l,jjllJ,HMH JIBJIJIIOTCjj ClleKTpbi 3cjJ$eKT,HBHhiX 
Mace ( M) a cneKTPLI KBa.nparos ae.nocraiOIIJ,Hx Mace ~m1 pa3-
JlH'!HbiX KOM6HHaU,HH BTOpHY:HblX Y:aCTHIJ,: PacY:eTHbie pac-

"Pacnpe)l,CJICHHn HCllOJILJyeMbiX BCJIHY:HH )J,OJI:>KHbl, C O)J,
HOH CTOpOHLI, 3aMeTHO MeHHTb cjJopMy C H3MeHeHHeM '!HCJia 
rr' - Me30HOB B KOHCY:HOM COCTOnHHH, H, C .IJ.pyrolf, 6biTb 

MaJIOY:YBCTBHTeJibHbiMH K MO)l,CJibHhiM npe)l,CTaBJieHHHM, HC
llOJlb30BaHHblM llpH Bbi'!HCJieHHH paCY:eTHblX pacnpe)l,eJieHHH. 
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npe,neneHBJI, a TaK:>Ke 3cPclJeKTBBHOCTB perBCTpaU,HH C06biTBH 
KaHanoB peaKIJ,BH /1/ B /2/ C pa3nH'IHOH MHO:>KeCTBeHHOCTbiO 
rr0 -Me3oHoB 6blnB nony'leHhl nyTeM Mo.nenapoaaHHJI 3TBx 
peaxu.a:H MeTo,noM MoHTe-Kapno 12 1. 

~n.11 onpe.neneHBJI ce'leHBH KaHanoa peaxu.a:H /1/ 6blnH 
acnonb30BaHbl pacnpe.neneHBJI aenB'IBH M(pTTTTyy) , M (prrrrrry}, 
M ( p rr rr y ) , MM 2 ( rr y y) , MM 2( TTTTTTY) , MM 2( rr rr y) H MM 2( rrrryy) . 
B pac'leTHhiX pacnpe.neneHBJIX Y'IBTbiBanocL o6pa3oBaHae 
pe3oHaHca 1'1++ ( 1236) /eM. cne.nyroiiJ,a:H naparpa$/. llpa 
3TOM OKa3anOCb, 'ITO BCllOnL3yeMble pacnpe,neneHHJI npaKTH
'leCKB He 'IYBCTBHTenLHbl K OTpa:>KeHHIO 3TOrO pe30HaHCa. 

llpa y'leTe B npou.ecce annpoKCHMau,aa KaHanoa peaxu.a:H 
/1/ c m = 1, .. 0, 5 oKa3anocL, 'ITO ceqeHae peaKu,HH c m = 5 
Mano a onpe.nenJieTCJI c 6onLwo:H norpewHOCTLIO I a 

= 5±10 MK6/. ll03TOMY B ,nanbHeHWeM BKna.IJ;OM yKa3aHHOrO 
KaHana npeHe6perana; nony'leHHoe peweHHe xapaKTepa3yeT
CJI 3Ha'leHBeM X ~in = 115 llpH 131 CTeneHH CB060.IJ;bl. 

~nJI peaKu,a:H /2/ acnonL3oaanucb pacnpe.neneHHJI aena-
2 2 

'IHH M ( TT TTy) ' M ( TT TT TT y y ) ' MM ( Tf TT TT y ) ' !\1\1 ( TT TT y y) H 
MM 2 ( rr rr rr yy) 0 llpu yqeTe KaHanoa peaKU.HH c m ~ 1, 0 00 ,1 B 
pe3ynLTaTe annpoKCHMau,uu 6hlno nony'leHo 3Ha'leHue x 2. = 

mm 
= 79 npu 77 cTeneHJIX cao6o,nhlo 

Ha puc. 1 noKa3aHbl HeKOTOphle H3 3KcnepuMeHTanLHhiX 
pacnpe.neneau:H, acnonL30BaHHhlx ,nn.11 onpe.neneHHJI nap
u.uanLHbiX ceqeau:H npou,eccoa I 1/ u 12/. Ha aux aano:>KeHbl 
CYMMapHble pac'leTHble KpHBhle, Hail,neHHble B pe3yJILTaTe 
annpoKCHMau,uu. BHH3Y Ha pacyHKe noKa3aHhl pac'leTHble 
pacnpe,neJieHHJI .IJ;nJI KaHanOB peaKIJ,HH C pa3nHY:HOH MHO:>KeCT
BeHHOCTbiO rr''-Me30HOB. 

llapu,uanLHble ceY:eHHJI npou,eccoa 111 u 121, onpe.neneH
Hble c noMOIIJ,LIO cTaTHCTB'IecKoro MeTo.na, npe.ncraaneHLI 
B ma6A. 1. Oau HopMupoBaHbl a a cyMMapHble ceY:eHHJI npo
u.eccoa 111 u 121, H3MepeHHble npu 5 T:JB/c c noMOIIJ,LIO 
MeTpOBOH BO.IJ;OpO.IJ;HOH KaMephl JIB3 0115111 /S/. llpHBe,IJ;eH
Hble B Ta6nuue norpeWHOCTH Y'IHTbiBaiOT, KpOMe CTaTHCTH· 
'leCKOH, norpeWHOCTb H3MepeHHJI CYMMapHoro CeY:eHHJI, a 
TaK:>Ke HeTO'IHOCTb onpe,neneHHJI 3<P$eKTHBHOCTeH perHCTpa
U.HH co6biTHH accne.nyeMbiX KaHanoa peaKu,u:H. B npaao:H 
qacTH Ta6nHU.hl noKa3aHbl ,nnJI cpaaHeHHJI pe 3 ynLTa Thl onpe
,neneHBJI Ce'leHBH MeTO.IJ;OM KHHeMaTH'IeCKOH B.IJ;eHTH$HKa
U.HH /l/. 
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Ta6nu~a 1 

KOHE~HOECOCTO~H~E 
CE~EH~E,MO 

CTAT~CTW1EGKHH METOJ] METO,Il KI-1HEMAT.I-1llEHT. 

ff 1.910 ± 0.180 1.84 ± 0.22 
+-- 2fi0 

1.165 ± 0.120 1.17 ±0.23 
p1Hl11 + 

311
o 

0.700 ± 0.060 0.78 ± 0.14 

4t0 
0.095 ± 0.015 0.08 ± 0.05 

no 1.330 ± 0.140 1.21 ± 0.17 

rtrtn1f + 21f 0.685 ± 0.100 0.76 ± 0.19 
n 3fio 0.155 ± 0.020 0.21 ± 0.06 

4no 0.010 ± 0.005 -
-- ~ -----L__ 

CneKmpbl :J(x/JeKIIIU6HbiX Mace 

PacnpeJJ.eJieHHJI no 3cWleKTHBHoB: Macce ( M) .D.BYX'I.fac
TH'IHbiX KOM6HHa~HH )J.JIJI C06biTHH C npOTOHOM B KOHe'IHOM 
cocTOJIHHH npeJJ.CTaBJieHbl ua puc. 2. AuaJIH3 cneKTpa M(prr-1) 
I puc. 2a/ noKa3aJI, 'ITO HMeeT MecTo 3aMeTuoe o6pa3oBauue 
pe 3ouauca i\ ++ ( 1236).3KcnepHMeHTaJibHbiH cneKTp annpoKCH-

MHpoBaJICJI cyMMOH $ouoBoH KPHBOH H KP"A?JipeB:Ta- Bur
Hepa B $opMe, npe)J.JIO)I(eHHOH ,lJ,)I(eKCOHOM g • «<>OHOBaJI KpH
BaJI JIBJIJieTCJI JIHHeHHOH KOM6HHa~HeH pac'l.feTHbiX pacnpe)J.e
JieHHH, COOTBeTCTBYIOUlHX KaHaJiaM peaK~HH /1/ C pa3JIH'IHOH 
MHO)I(eCTBeHHOCTbiO 77°- Me30HOB, OOJiy'leHHbiX MeTO)J.OM 
MonTe- Kapno /2/. Pac'l.feTHble pacnpe.D.eJieHHJI 6biJIH CJIO)I(e
Hbl C y'l.feTOM BeJIH'IHH Ce'l.feHHH H 3cWleKTHBHOCTeH perHCTpa
~HH C06biTHH OT )J.eJibHbiX KaHaJIOB peaK~HH B )J.aHHbiX 3KCOe
pHMeHTaJibHbiX ycJIOBHJIX. B pe3yJihTaTe annpoKCHMa~HH 

++ 6biJia nony'l.feua JJ.OJIJI o6pa3oBaHHJI pe 3ouauca A ( 1236) B 
npo~ecce /1/, paBHaJI /20±6/11/o. Ha pucyuKe cnnowuoB: Kpa
BOH DOKa3aHa CYMMapuaJI KpHBaJI, DYHKTHpOM - BKJia)J. $oua. 
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Ha puc. 26,e noi<a3aHbl pacnpe.neneHH.II M( p rr -) H 
M(rr+rr-). 3aMeTHoro Bhlxo.na pe3oHaHCOB ~ 0 (1236) H 
p

0
He Ha6niD.naeTC.II. $oHOBble I<pHBhle .nn.11 pacnpe.neneHHH 

Ha puc. 26 - 2() nocrpoeHbl aHanorH'IHO To My, I<ai< :no c.ne
naHo .nn.11 cnei<rpa M ( p rr+) , Y'ITeHo Tai<)I(e orpa)l(eHHe pe-
30HaHca ~++ ( 1236) . 

N 
30 

20 

10 

100 

60 

20 

40 

20 

1.20 1.44 1.68 [92 

0.39 0.64 0. 89 

5 

pJr 

1.20 1.1.,1. 1.68 t92 

0.39 0.64 0.89 

50 

30 

10 ,, 

30 

20 

10 

6 

Jr7r-

0.5 Ql 0.9 M ,1~8 

e 

Jt{ , t"' < 1 fJB' 

0.39 Q6J, M,f3B 

Puc. 2. PacnpeOeAeHUJI 3¢fPeKmueHoil MaccbJ ( M) KOM6uHal#uil 
a/- prr+, 6/- prr-; e/- rr+rr-,z;- rr-y,O/- rr+yOAJI 
co6btmuil c o6pa3oeaHueM npomoHa. 3awmpuxoeaHHble pac
npeOeAeHUJI coomeemc'!ey10m co6btmUJIM c nepeOaHHbiM UM
nyAbCOM tPP < 1 F3B 2 e/ - zayccozpaMMa M ( rr + y) OAJI 
C06bllfiUU c t pp < 1 F3B. 

liblnH nocrpoeHbl Tai<)I(e cnei<Tpbl M(rr+yy), M(rr-yy), 
M( rr+rr-yy) .D;n.ll cnyqaeB, I<or.na M(yy) Haxo.D;HTC.II B o6nacrH 

MaCChi TT 
0
-Me30Ha. JaMeTHOrO o6pa30BaHHJI pe30HaHCOB 

p ±, w Tai<)I(e He Ha6niD.naerc.ll. 

B pa6ore /10 I 6blno nony'leHo yi<a3aHHe Ha B03MO)I(Hoe 
cy~eCTBOBaHBe HOBoro Me3oHa c Macco:B 270 M3B, pac-

8 

J 

\ 

I • 
I 

na.naiO~eroc.ll Ha rr -Me3oH B y -I<BaHT. Pacnpe.neneHB.II 
M ( rr- y) B M ( rr + y) .nn.11 co6biTBii c npoTOHOM noi<a3aHbl Ha 
puc. 2z B 20. 

IIpeBhi:WeHB.II co6LITBii: Ha.n clloHoBoii: I<PHBOH B o6nacTB 
Macchi 270 M3B He BB.D;Ho. 3awrpBxoBaHHhle pacnpe.neneHB.II 
COOTBeTCTBYffiT C06hi:TBJIM C orpaHB'leHHhiM nepe.D;aHHhiM 
BMllYllhCOM OT MBWeHB llpOTOHy t p p < 1 F3B 2 . )1;n.11 3TBX 
co6hi:TBii: B cnei<Tpe M ( rr + y) Ha6niD.naeTC.II Hei<oropoe npe
Bhi:WeHHe Ha.n clloHoBoii: I<PBBOH B o6nacTB Macchi 270 M3B. 
BBB.D;Y 6onLwBx clJnyi<rya:u;Bii: B .naHHOM pacnpe.neneHBB 6Lina 
nocrpoeHa rayccorpaMMa I puc. 2e/. IIpeBLIWeHBe co6LITBii: 
B o6nacrB 270 M3B coxpaH.IIeTc.ll. O.nHai<o onpe.neneHHhiX 
BhiBO.!l;OB OTHOCBTenLHO CYIUeCTBOBaHBJI COCTOJIHBJI rry (270) 
B3- 3a He.D;OCTaTO'IHOH CTaTBCTBI<B C.D;enaTL Hellh3JI. 

B co6hi:TB.IIX c o6pa3oBaHBeM Heii:rpoHa B I<OHe'IHOM 
COCTOJIHBB 3aMeTHOrO BhiXO.D;a pe30HaHCOB He Ha6niD.D;aeTCJI. 
Ha puc. 3 npe.ncraBneHLI pacnpe.neneHH.II M( rr+rr -) , M( rr-y) B 
M( rr + y) . 0HB Bee xopowo onBCLIBaiOTC.II clloHOBhiMB I<PBBLI
MB, COOTBeTCTBYffi~MB peai<:QHJIM /2/. 

N 

0.5 0.7 0.9 1.1 0.39 0.64 0.89 0.39 0.64 

Puc. 3. PacnpeOeAeHUJI 3¢fPeKmueHoil Maccbt ( M) KOM6uHa(#uil 
77+ 77 -, 77 -y u rr + y OAJI co6btmuil c o6pa3oeaHueM HeilmpoHa. 

YzAoebJe u UMnyAbCHble pacnpeOeAeHUJI 

IIonyqeHhl BMny nLCHhle B yr nOBhle pacnpe.neneHB.II 3apH
)I(eHHhiX BTOpB'IHLIX qacTBU B npo:u;eccax /1/ B /2/. Ha puc.4 
noi<a3aHLI pacnpe.neneHB.II npo.nonLHoro BMnynLca Po , no-
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rrepeqHoro HMrrynbca PJ H KOCHHyca yrna a~a~neTa ros (}* a 
CHCTeMe ueHTpa Mace. 

B 11a6A. 2 rrpe,D;cTaaneHhl cpe,D;HHe 3Ha'leHHJI Mo,D;ynJI 
HMrrynbca a c.u.M.<p*> H rrorrepe'IHoro HMnynhca <p-1.>, a 
TaK>Ke K03cWJHUHeHThl aCHMMeTpHH k = ( 0- 'il) /(n + 'il) . 3,D;eCh 
n (~) · 'IHCno "'aCTBU, neTJIIUHX B C.J:l.M. BIIepe,D; /Ha3a,D;/. 

Ta6nHua 2 

OPOIJ,ECC '1ACTMI!;' <P~. M3B/c <P.1>. M3B/c k 
atc:cn. t.QlEJ!b 3KCn. MQ!lfJU :tKcn. MQJlEilb 

p 599±13 547 397±11 376 -0.54±o.05 -O!t2 I 

(1) n+ 323±9 336 255±8 264 0.03±0.0S -0.02 
n- 358±7 353 270±6 277 0.05±0.04 0.04 

(2) 
n+ 307±9 312 238±8 245 -0.04±0.05 0.01 
n- 314±9 312 245±8 245 0.01±0.05 no1 

-

3KC1IepHMeHTanhHhle .D;aHHble cpaBHHBaiOTCJI C rrpe,D;CKa· 
3aHHJIMH ~eHOMeHonorH'IeCKOH KBa3H,D;BYX"'aCTH'IHOH aHH· 
30TponHoi /cf>KA/ MO.D;enH. B :noi MO,D;enH /c:w.,Harrp., /11/ I 
rrpe.D;rronaraeTcJI, "'TO YaTpH"'Hhli 3neMeHT npouecca 
11N .... N +ID 11 orrpe,D;enJieTCJI B OCHOBHOM yrnOM BhlneTa 6apHOHa 
a c.u.M. 

fipe,D;cKa3aHHJI MO,D;enH rronyqeHbl IIYTeM MO,D;enBpOBaHHJI 
co6hiTHH c y'leTOM oco6eHHOCTei 3KcrrepHMeHTa /2/. B cny
qae rrpouecca /1/ B pac"'eTax Y'ITeHo o6pa3oaaHBe pe3o
HaHca ~++ ( 1236)a 20~ cnyqaea. llpe,D;cKa3aHHJI MO.D;enB Ha 
pHCYHKe IIOKa3aHbl IIYHKTHPHhiMH KpHBbiMH. 

06CyJI(OeHue pe3YAbiiUII06 

1. IIapuHanhHhle ce'leHHJI rrpoueccoa /1/ H /2/ 6~a~nH 
OIIpe,D;eneHbl ,D;BYMJI MeTO,D;aMH - MeTO,D;OM KHHeMaTH"'eCKOH 
H,D;eHTH~HKaUHHll/ H cTaTHCTH'IecKHM MeTo.D;OM. KaK BH,D;Ho 
H3 •a6A. 1, o6a MeTo,D;a ,D;aJOT cornacyJOUUiec.a pe3ynhTaThl. 
0KOH"'aTenbHhle 3Ha"'eHHJI napuHanhHhiX ceqeHHH, rrony"'eH-

II 



Hble ycpe,D,HeHHeM pe3yllhTaTOB npHMeHeHHJI 060HX MeTO,IJ,HK, 

npuae.neHhl B 111a6A. 3. 

Ta6nuna 3 

np-- pr(n TI+mfto np-nrf"nnn +m1l
0 

m CE'iEH~E, ~ m CE'1EHV1E ,MO 
1 1.890 ± 0.160 1 1.300 ± 0.130 

2 1.170 ± 0.120 2 0.710 ± 0.090 

3 0.715 ± 0.060 3 0.160 ± 0.020 

4 0.095 ± 0.015 4 0. 01 0 ± 0.005 

3Ha'leHHe ce'leHHJI peaKUHH rr -p , prr+ rr- rr -rro xopowo coa

na.naeT CO 3Ha'leHHeM 1 ,94±0,04 .M6, H3MepeHHbiM npH 

5 F:JB/c c noMOIIJ;hiO ao.nopo.nHoii KaMephl 181. 3To cau.ne

TellhCTByeT 0 KOppeKTHOCTH npHMeHeHHJI HCfiOllh3yeMbiX HaMH 

MeTO,II,HK. 

2. Ce'leHHJI peaKIJ;HH rr-p-.prr 1 rr_TT_t(2,:~.1)rr"onpe.neneHbl 

anepable. 

3. llapnuanhHble ce'leHHJI nponecca /2/ 6blnH oneHeHbl 

paHee npu 2,1 F:JB/c 131 H onpe.nenJinHch npu 4 F:JB/c 141. 
~aHHble 3THX pa6oT ,IJ,llJI peaKIJ;HH C o6pa30BaHHeM O,IJ,HOrO 

H .IJ.BYX rr 0 -Me30HOB BMeCTe C pe3yllhTaTaMH HaCTOJIIIJ;eH 

pa60Thl noKa3aHhl Ha puc. Sa. KpHBhle npe.ncTaBnJIIOT npe.n

CKa3aHHe 3MllHPH'IeCKOH MO,IJ,enH, npe,D,llO)I(eHHOH B pa6oTe/l z< 
3aBHCHMOCTh Ce'leHHJI peaKIJ;HH OT HMllYllhCa HaneTaiOI.I..{eH 

qaCTHUhl B 3TOH MO,IJ,enH HMeeT BH,IJ, 

a 
-n P1 ---R 

P'~ vs 
r.ne p 1 ( p*1) - HMnynhc HaneTaiOmeii 'laCTHUhl B na6o

paTopHoii cucTeMe /c.n.M./, V s - nonHaJI 3HeprHJI cTanKH

BaiOI.I..{HXCJI 'laCTHU B c.n.M., R - $a30BhiH o6'heM. 

lloKa3aTenh CTeneHH n , KOTOpbiH CBJI3aH C MeXaHH3MOM 

peaKIJ;HH /13/ , B3JIT paBHbiM 5/6/ ,IJ,llJI peaKIJ;HH C o6pa30Ba

HHeM 1/2/rr0 -Me30HOB, 'ITO COOTBeTCTByeT cpe,IJ,HHM 3Ha'le

HHJIM n ,IJ,llJI ,IJ,aHHbiX MHO)I(eCTBeHHOCTeH BTOpH'IHbiX 'laC-

12 

THU /12/,.113 puc.Sa BH,IJ,HO, 'ITO OTHOWeHHe Ce'leHHH peaKIJ;HH 

C 06pa30BaHHeM .IJ.BYX H Tpex HeHTpanhHhiX 'laCTHIJ; llpH 4 H 

5 F:JB/c Haxo.nHTCJI B cornacuu c o6meu 3aKoHoMepHoCThiO, 

YCTaHOBneHHOH Ha OCHOBe aHallH3a ,IJ,aHHhiX 0 peaKIJ;HJIX C 

o6pa3oBaHueM He 6onee O.::(Hou HeuTpanhHou 'laCTHUhl. Ceqe

HHe peaKIJ;HH C TpeMJI rr0
- Me 30HaMH, 3Ha'leHHeM KOToporo 

npu 4 F:JB/c npeHe6peranu /4/, .nocTuraeT npu 5 F:JB/c 
3aMeTHOH BellH'IHHhl. 

Ha puc. 56 noKa3aHa 3aBHCHMOCTh napnuanhHhlx ce'leHHu 

nponeccoa /1/ H /2/ OT 'IHcna o6pa3yeMbiX rr o - Me3oHoB 

B cpaBHeHHH C npe,IJ,CKa3aHHJIMH CTa THCTH'IeCKOH MO,IJ,enH /14;: 
.113 PHCYHKa BH,IJ,HO, 'ITO MO,IJ,enL Ka'leCTBeHHO npaBHllLHO 

onHChiBaeT .naHHYIO 3aBHCHMOCTh. B cny'lae nponecca /2/ 
cornacue nyqwe, 'leM .nnJI nponecca /1/, 'ITo,no- BH.IJ.HMoMy, 

CBJI3aHo C OTCYTCTBHeM o6pa30BaHHJI pe30HaHCOB B npou;ec
ce /2/. 

o.t.lO! 
f//r----~-

6,MS t-, 6 tH ' 1.6 ' \ / 

f'\ 
\ I 
I I 

12 
I + \ I --O.H I 

/ -I t// I I I I I I 
0.8 I~ I I / 

\+ I / 

0.4~ I / 
/ 

\ \ I / 
\ \ 

I / 0.4 I ,/ t \ \ I 

' \ 
' /o / 

/ 

'.q_ ', / , 
/ 

2 3 4 5 Pn-; fJBfc 1 
--- -

2 3 4 n..r 

Puc. 5. a/ 3a6UCU.MOC111b cetteHU.fl peaKLIUU rr-p.nrr+rr+rr-rr-rr''(o) 
U TT-p-.n TT+TT+TT -TT-TT

0
TT

0 
( \ ) 0111 U.MnyAbCa HaAe111aiOIJiei?O 

rr-- .Me3oHa. Kpu6bte - npeocKa3aHu.fl :J.Mnuputtec~eoii MoOeAu. 
6/ 3a6UCU.MOC111b napfiUQAbHblX CetteHUU npOfleCC06 /Jj- ! 
U /2/ - 0 0111 'IUCAa 77° - Me30H06 6 KOHe'IHO.M COC1110.flHUU. 
KpU6ble - npe6cKa3aHu.fl C111Q111UC111Uttec~eoii MoOeAu. 

5. Ha OCHOBe HaWHX ,IJ,aHHhiX H ,IJ,aHHhlX pa60Thl / 8 / MO)I(

HO Bhl'IHCllHTh cpe,IJ,Hee 'IHCllO TT - Me30HOB, o6pa30BaBWHXCJI 
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B O,D,HOM He CTpaHHOM lJeTblpexnyqeBOM B3aHMO,D,eHCTBHH. 
0HO paBHO <n 

77
o > = 1,10±0,04. 

6. PeJynLTaThl aHanuJa cneKrpoo 3cWleKTHBHhlx Mace 
HaXO,D,JITCJI B COrnaCHH C peJynLTaTaMH pa60T llpH 
4 T3B/c 1151 H 8 T3B/c 1161. B npouecce 121 JaMeTHoro 
Bhlxo,D,a pe3oHaHcoo He Ha6nro,D,aercJI; B npouecce 111 Ha-
6nro,D,aeTCJI ronLKo o6pa3oBaHue peJoHaHca ,;\.++( 1236~Cpao
HeHue nonyqeHHOH HaMH ,D,OnH o6pa30BaHHJI ,;\.+ +( 1236) 20±6~ 
co 3Ha'leHHeM 18±2%, nonyqeHHhiM B pa6ore /8/ ,D,nJI 
peaKD,HH 77 -p -> p 77+ 77- 77- 77° CBH,D,eTenLCTByeT 0 3aMeTHOM Bhl
xo,D,e peJoHaHca ;\+ + ( 1236) H o peaKD,HJIX c o6pa3oBaHueM 
HeCKOnbKHX 77°-MeJOHOB. 

7. Yrnoohle u HMnynLCHLie pacnpe,D,eneHHJI JapJI)I(eHHhiX 
oropH'IHhlx 'lacruu o npoueccax I 11 u 121, KaK BH,D,Ho H3 
puc. 4 H ma6A. 2, XOpOWO OllHChiBaiOTCJI B paMKaX npOCTOH 
cl>KA Mo,D,enu. llpu 3TOM ,D,nJI npouecca 111 y'IHThiBanocL 
o6pa3ooauue ,\+ -t ( 12:m) , 'ITo noJoonuno onucaTL ua6niO,D,ae
MOe Ha OllbiTe paJnH'IHe B HMnynbCHhiX H yrnOBhiX pacnpe
,D,eneHHJIX 77-t- u TT--MeJouoo. HeKoTopoe pacxo)I(,D,euue npe,D,
CKaJauuii Mo,D,enu c pacnpe,D,eneuneM p\

1 
u co 3HalJeuueM · p*> 

,D,nJI npOTOHa MO)I(eT 6b1Tb o6ycnooneuo B03MO)I(HOH KOHD,eHT
pauueii ocraoweiicJI cpe,D,H oro6pauuwx co6wruii npouecca 
111 llpHMeCH B3aHMO,D,eHCTBHH nepBH'IHOrO 77--MeJOHa C 
JI,D,pOM yrnepo,D,a B o6naCTH 6onbWHX OTpHll,aTenLHhiX JHa'leHHH 

p~ 
B JaKnroqeHue OTMeTHM, 'ITO npuMeueuue ,D,oyx paJnH'I

HhiX MeTO,lJ,HK ll03BOnHnO ,lJ,OCTaTO'IHO Ha,D,e)I(HO onpe,D,enHTb 
napuuanLHhle ce'leHHJI npoueccoo I 11 u 121. Cpaoueuue ,D,au
HhiX, nony'leHHhiX B HaCTOJilll,eB pa6ore, C ,D,aHHhiMH ,D,pyrux 
aBTOpOB, TaK)I(e CBH,D,eTenbCTByeT 0 KOppeKTHOCTH HCDOnb-
30BaHHOrO llO,lJ,XO,D,a. 

ABTOphl ClJHTaiOT npHJITHhiM ,D,OnroM no6naro,D,apHTb COT
PY.D.HHKOB CHHxpoilJaJoTpoua JIB3 Ja co,D,eiicroue o o6nyi.Jeuuu 
KaMepw, corpy,D,HHKOB JIBT A Ja H3MepeHue co6biTHH u o6-
pa6orKy ,D,aHHhiX Ha 3BM, a TaK)I(e na6opauroo rpynnhl 
MeTpOBOH nponaHOBOH KaMe phi 3a npOCMOTp C06b1THH H rex
HH'IeCKyro llOMOlll,b. 
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