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PeaKUHH rr N • "" N s6nnJn nopora pO)f(JJ.CHHH O)lHHO'!Horo 11-

MeJoua npencrasnHJ{)T co6oii OJJ.HH nJ Ba)f(Heiiwnx npoueccos, concp
)f(amnx nntflopMaUHJ{) 0 TTTT ·BJaHMOJ],CHCTBHH. 0)lHaKO H3Y'ICHHC 
TaKHX peaKUHH, CC'ICHHC KOTOpbiX B6llH3H· nopora Ha 3-4 nopHJJ,Ka 
HH)f(C CC'ICHHH ynpyroro rrN -paCCCHHHH, CBH3aHO C 6onblllHMH 
JKcnepnMenranhHhlMH TPYJlHOCTHMH. B uacTOHlllee BPCMH JKcnepn- . 
MenranhHhle )laHHhie B q6nacrn Jueprnii ·uaneTaJ{)mero rr -Me Jolla 
B na6opa TOpHOH CHCTCMC HH~C 3,00 M 38 CYlliCCTBYJ{)T npaKTH'ICCKH 
ronbKo nnll o)luoro Ka·uana' 1 - 4': rr-p-+rr+rr- n, 8 TO npcMH KaK paJ
nn'IHhle TCOpCTH'ICCKHC npe)lCKa3aiiHH OTHOCHTCllbiiO HH3K01HCprc
TH'ICCKOrO TT rr -BJaHMOJ],CHCTBHH, KOTOpOC npOHBllHCTCH B npoucc-. 
cax rr N • rr rr N, Tpe6ym'r HJY'ICHHH n. )lpyrnx KananoB peaKunii~ 

Han6oncc TO'IHbiC )laHHhiC no peaKunn 

11 r ' -• iT'TT n /1/ 
f 11 I • ' " 

nony'!CIIhl B )J,y6nc' · npn noMOlliH ¢oTO"JMynhcnounoii MCTOJJ.HKH. 
B :noii pa6oTc npnMcHHncH J¢¢cKTHBHhlii crwco6 perncTpaunn co~ 
6hiTHH, npnim)lllC)f(alliHX peaKUHH /1/: 'lMYllhCHOIIIIhiC KaMephl, o6-
ny.'ICIIIIhiC 11- -Me JOHaMH, npOCMaTpHBallHCh C UCllbJ{) noHCKa OCTa-

. . L 

HOBOK 11 -MCJOIIOB npOTHBOnOll0)f(HOr03UaKa- 11. -MCJOIIOB, O)lHO-

JUa'IHO H)lCHTHtPHUHpyeMblX no xapaKTCpHOMY. 17-'- fl - e -pacna)ly. 
llpaKTH'ICCKH Ka)f()lbiH uaii)leAHhiH cny'laH OCTaHOBKH 17 ~ -MC30Ha 
COOTBCTCTBOBan pcaKUHHM pO)f()lCHHH 17+·MC30Ha Ha npOTOHliX H Ha 
H)lpax tPOT01MYllhCHH, nn6o JJ.BOHHOH nepe3apHJJ.KC ;- -MC30HOB na 
H)lpax. B pa6oTc.'I.' ynanocb JaperncrpnpoaaTh ·- 560 co6biTHii, .• 

npnna.ane)f(amnx peaKUHH /1/. , , . 
MeTo)lnKa, npnMeneuuaH B pa6oie ' 11 , noJBOnHeT il3y'laTb 

TaK)f(C Heynpyrne 17+p ·BJaHMOJJ.CitcTBHH, XOTH npH 3TOM 3Ha'IH· 
renhHO soJpacraeT rpynuocrh nonci<a co6biTHii. · B JTOM cnyqae 
ronhKO .ie6onhwaH non» Japer.icrpnposanuhix"'ocrauosoK 17+ -MeJo-

.L . 

HOB COOTBCTCTBYCT peaKUHHM pO)f()lCHHH 17' ·Me JOlla, H 3TO CHllbHO 
JarpyJlHHeT ua6op nccnenyeMhiX co6hiTnii. OnuaKo ~onuoe.orcyl-cl-.: 
BHC 3KCOCpHMCHTallbHbiX. JJ,aHHbiX DO Heynp}THM KaHanaM B3aHMO·. 
)lCHCTBHH 17 '-MeJona. c, nporonoM HH)f(e T 17_.=~00 M3s nenaer 
Ba)f(HOH H HHTepeCHOH JaJJ,a'lynony'ICHHH TaKHX JJ,aHHbiX. 

3' 
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U:enh HaCTOJIJ.Qeli pa6oThi - ~npe,neJIHTh ceqeuuJI·p-eai<n:uii n_eynpy~· 
• u . .. + . . . . 

r<JrO BJaHMO.llCHCTBHJI 17 -MeJOHa C ITpOTOHOM · 

11 1 p ~71+11--rn, 
/2/ 

17 -:p ·) 17+ 17° p 7 

/3/ 

17l·p ·> 17~Y p 
/4/ 

npu :mepruu uaneTaiOJ.Qero Me3oua B na6opaTopuoii cucTeMe · 
Trr-230_ M:m.. . . . 

· Pa'fioTa Bhmonueua <iJoT03MYJihcuouuoii MeTO.llHI<oii. qeThlpe · 
J<aMepbi pa3MepaMH 10x10X6 7 5 CM 3 ofirryqaJIHCh 77+ -Me30HaMH 
c 3Hepr~eii /..2_45±8f-:M3B-Ha-.CHHXPOU:UI<JIOTpoue-·Jia6oj'ia~TOpHn-H.ri.ep·~--:·· 

- H:'bix-npoGn~~ OHJIH. Cpe.nuH:H: mioTnocn :.ofinyqeuuJI 6Lma paaua 
3,6 10

5 
1/ eM 

2
• IIoucJ< co6Lnuii ir + p - a3aHMo,neiiciauii irpoao

.llHJICH ITO OCTaHOBJ<aM 17 +-Me 30HOB. IJpu TaJ<OM ITOHCJ<e ITOJIHOCThiO. 
lici<rrroqarruch peai<n:uu ynpyroro 17.+p ~·!nauM:o,neiicTimH, a ·TaK)f(e. 
peaJ<QHH I<BaJuyrrpyroro BhifiHBaHHJI npOTOHOB H3 HJiep <iJoT03Mynh
CHH,nOCI<OJihi<Y npH Tai<HX B3aHMo,neiiCTBHJIX BTopuqHbie: 17 +_Me30Hhl 
Bhlxo.nurru 3a npe.nerri.i I<aM.ephi. Ilocne npocMoTpa 53·cM3 ofi»eMa· ·· 
3MyJihCHH fihiJIO 3aperucTpHpOBaHO 12 000 OCTaHOBOI< 17 + -Me30HOB. 
Haii.neHHhle no oc-i-auoa:KaM crre,nhl 17 +-Me 30HOB rrpocne)f(UiiaJ-ni:ch .no 
TOlfl<H B3aHMO.lleHCTBiiJI: )J,JIJI YCI<OpeHHJI nOHCJ<a peaJ<QHH /2/ If /3/; 
B I<OTOpbiX 3HaquTeJihHaJI .llORR BTOpuqHhiX 17 +_M.e30HOB B Jiafiopa-

• u - ~ ~ + 
TOpHOH CHCTeMe JieTUT .Bnepe,n, qaCTh Hau,neHHhiX CJie,nOB 17 -Me3o-

· .. HOB npocJie)f(UBarrach .no TolfJ<H. B3aHMo,neiicTBHJI TOJihJ<O B. TOM crry- : 
•iae, I<Or ,na yrorr Me)f(_ny HarrpaBJieHUeM CJie,na .H HarrpaarreHHeM nep -. 

· au·;nioro ir +-Me Jowi. He npeaLnnarr 90~; · · · 

Ilpu npocrre)f(uaaunu 6Lirro 3aperucTpupoaauo 8 000 ueyripyrlix 
·a3aHMo,neiiCTBHft 17 +-Me30HOB c rrpOTOHa:Mu If H.ri;paMU <iJOT03MYJih~ 
cuu. · Ha nepaoM 3fane u3 nux: OT6~parrnch cofiblniJi. 6e3 au.nuMoro 

.. . ' . . - ' . . ' + . - . . 
crre.na JI,npa OT,nalfu u co,nep)f(a~.Que, noMnMo 17 ·- Me3ona, erue o.nun 

.· rry4 /"ao,nopo,nono.nofiuhie cofiblTHJI"/. ~arree ,nrrJI u3Mepeumi oT6u
pa.riucE. cofihiTHJI; B I<OTOphix BTopoii crre.n oJ<aHlfHBarrcJI a KaMepe. 
3TH co6Mnii anarrn3upo:Barruch npu noMoJ.Qu nporpaMMhi ,nrrJI auarru3a · 
JI,nepHhiX peaJ<QHH B <iJOT03MYJihCHOHHbiX J<aMepax ,'s/. 

' B peJyJihTaTe · auarru3a 8 000 ueynpyrux B3auMo,neiiciauii 
77 

1 
-Me JOHOB c npoTOH<iMH If JI,npaMU fihiJIO u,neHTH<iJHU:HPOBaHO 7 co

· fihlrnif c .llBYMJI BTOPH'lfihiMH 17 +-Me 30HaMu. 6 H3 imx_y,noarreTBOpJI- · 
_,.roT I<HHeManii<e peai<ua·u 17'-p ·•11't-17.+n. • 

• · Ehlrro oTo6pauo u npoauarrn3upoaauo Tai<)f(e 260 .nayxrrylfeBLIX 
· JBeJ.ri c o.nnnM aiopHlfHhiM 17 + -Me30HOM u BTophiM crre.noM, I<OTOphlii 
oi<aHlfHBarrcJr: B.I<aM:epe u HMerr .n!muy ,npeBhiiiiaroJ.Qyro 1MM /nocrre.n ~ 
·~ee Tpe6oaanue fihirro aae,neuo ,nrrJI YMeHhiiieHHJI, BI<rra.na <Pouoablx· 

4 
· .. 

,.· 
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C06biTHH Ha JI,npax <iJoT03MYJihCHH/. 0J<a3aJIOCb, qTo 4 H3 3THX cofihi
THH y,noarreTBOpJIIOT I<HHeMaTHI<e peai<n:nu "+P ->TT t 11° p 7 a 21 - pe-
ai<n:nu "+ p ->11+y p IE Y > 50 M3a/. 

,lJ,rrJI onpe,nerreunJI ceqeuuii peai<n:nH: /1/-/3/ ylfHThiBarrnch no
npaBI<H, CBJI3aHHhle C 3<lJ<lJei<THBHOCThiO IT<lHCI<a OCTaHOBOI< 11 I-Me30-
HOB, npOCJie)f(HBaHHJI Tpei<OB H onpe,nerreHHJI, nepBHlfHOro noTOI<a 

11 + -Me JOHOB. ,lJ,rrJI J<a)f(,noro Tuna peai<unii onpe,nerr.Rmtch reoMeTpH
qeci<a.R 3<lJ<iJei<THBHOCTh I<aMep no_ MeTo,ny MOf,ITe-KapJlO. 

lJpH onpe,nerreuim ceqeUHH, o.ziHHM H3 Ba)f(HhiX BOnpocOB JIBJI.ReTCSI 
ylfeT BI<Jia,na B3aHMo,neiiCTBHH ua· JI,npax <iJo't03MYJihCHH B nccrre,nye
Mhle uaMH npon:ec~hi. :: ,lJ,rrJ_I ol)eiJI<H <Poua; Mhi nom.:iosarrucb MeTo,nu
J<oii, npnMeneuuoii .B pa6oTe • t~ -~ B 3Toii pa6oTe auarrHJ "<Pouoahlx" 
COfibiTHH /cofihiTHlt C BH.llHMhiM CJie,noM :11,npa O_T.llalfH/ .ITOI<aJaJI, lfTO 
HX-BI<Jia,n B peai<QHIO /1/; CQCTaBJI.ReT 20±3o/o: 3rn'co6LITHSI COOT
BeTCTBYIOT peai<QHSIM·• po')i{.zieHHH 11 t_ Me30Ha Ha I<Ba3HCB06o,nHOM 
UpOTOHe JI,nep, I<OTOPhle HMHTHPYIOT peai<UHIO Ha CBOfiO.llHOM npoTo
He. AuanorulfHhlii· npon:ecc HBii.ReTc.R <iJouoBbiM u ~.nn11 peai<UHH 
"~P • 17 1 " 1 n • Benulflma <Poim. onpe.ne.ri.Ret~.R, : c q,nuoii cTopoHhi, 
HMUyJihCOM H paJfipoCOM B HMUYJihCe UaJieT:aKJIQero 11 - MCJOHa 
H I<BaJHCBOfiO.llHOr~ UpOTOHa B ~,npe, a C .llPY[bfi - BCpO.RTHOCTbiO 
BJaHMO.llCHCTBHJI I<OHClfllbiX lfaCTHU: BHyTpH JI,npa. noci<bJibi<Y CClfCHHC 
B3aHMO.llCHCTBHSI 11_ .i -Me·hoHOB C .R.llPOM 3HalfJfrCJibHO' MCHbUie, qeM 

. CClfCIIHC BJailMO.llCHCTBHSI HCHTpOHOB C HCfi()JI.bUIO!i '1HCprueii, UpH
CYTCTBYIOJ.QHX B OOCHX peai<UHHX /lj,:u /2/; TO CJie,nyeT O)f(H,naTh, 
lfTO OTHOCHTC£lhllbiC BCJIHlfHHbl·¢ouaa: peaKQHSIX /1/ H /2/ npH O,LIH
Hai<OBblX '111CprHHX U-CpBHlfHOro Ti -MCJOIIa' fiy,nyT O.LIHHai<OBbl . 

BI<na.o; 4Jo11a a:peaKUHH /3/ H /4/ H3-3a•MaJIO~TH CTaTHCTHI<H 
<iJoJJOBbiX cofihiTHH -OUPC.llCJISICTCSI' MCHCC TOlfHO: )J,JI.R peai<UHH /4/ OH 
oi<aJanc.R paQHhtM /44±23/o/o . .D,n·; pca~uuu 11

1
p • "' 11°p <iJou 

onpc.LICJI.Rerc.R' emC: c Mellhiiieii TOlfHOCThlo, noJToMy Mhl npuso,nnM 
BCpXHIOKJ rpaiiHUY' CelfeHHSI :noif peai<QHH~ QUpe.zieJieHHYK> no 4 co
fihiTH.RM, H .. OUCHJ<.y ceqeHHJI B· npe,nnoJIO)f(eHHH; ·'JTO BI<Jia,n <iJoua 
B peaKUHKJ /3/ Tai<oii )f(e,:: qTo H B peai<UHIO /4i. , , 

CelfCHHSI peai<UHH /2/.-/4i npnae:ileubl a'Tafinun:e. B yi<a3aHHhiX 
oiiiHfii<ax YlfTeJJa ueonpe.neneuuocTh B on:eui<e <Pona. ~ 

,lJ,nH cpaaueunJI a Ta6nuue npuBe.li,Cifbl JHaqeuHJI ceqeuuii pe
ai<uuii /2/-/4/ npu _3Hepruu 300 M3B · 6 • • I<OTopble .rio uacTOJIJ.Qero 
BpeMeHH fiLtflH C.llHHCTBCHHhiMH ,naHHhiMH, OTHOCJIJ.QHMHCJI I< Heynpy
rHM npouec.ca'M 11 ~.P -a:ianMO.LI~iicTBHJI npn 3ueprnHx HH)f(e T 11 = 
=350 M3B.- .· ' 

Ha pu·c. I u · 2 npu:Be.neubl HMeromuecJI .nauuE.Ie no ceqeunJIM 
peai<unii /2/ u /3/ .no 3HeprHH 470 M3B. Mo)f(HO OTMeTHTh, qTo 
nonylfeHHble HaMJi OQCHI<H CelfeHHH. no,nTBep)f(,naiOT TOT <iJai<T, qTo 
c YMCHhiiieHHeM 3Hepruu·:ceq~HHe a (11+17-l- n) yMeHhiiJaeTCJI 3Haqu
TCJihHO Me,nneuuee, qeM ~eqeuue a (71+1! 0 p). 

5 
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3HaHHC CC.'ICHHJ): peaKUHH 77+p ·> 77 +77+n HMCCTBa»<HOC 3Haqe-

HifC ,IIJIB npoBCpKH HH3K03HCpi:CTH'ICCKHX TCOpHH npOUCCCOB 77Tr·>7777 H 

.ifN-> 77f!N • HanpHMep, pa3HI.IC BapHaHTI.l TCOpHH '~MHrKHx~• DHOHOB 

npe~cKa3I.IBami pa3JIH'IHoe noBe~eHH-e ce"leHuii peaKuuii "N • 7777 N 
B6.iiH3H nopora. PaJJIH~me B 3THX.npe~cKa3aH~HX npH HH3KHX 3Hep

rHHX cBO~HTCH K pa3JIH'IHhiM Bbi6opaM o~Horo e~micTBCHHoro.napa- · 
' , - . . ~ • -. • ; I ·.: 

Me.Tpa ~It~/, KOTopbiH onpe~eJIHei BKJia~ ·Hapymaromux KupaJibHYIO 

CHMMCTpHIO -..im!HOB /co~ep»<aiUHX Macc'y nnoHa/ BJiarpaH»<HaH npo

UCCCOB 77~ ~ 7777 , 77 N ,~ 77 ir N H I<:oTopi.Iii iie Mo»<eT 6btTb ~)'}'1HCJICH 
B paMKax 3Toii TeopJiH. PaHee B pa6oTe OncoHa u TepHcpa 1 

I :JKi::

nepuMeHTaJihHhie ~aHHbiC, DO peaKUHH 77- p ~ 77t77-n ... llOJIY'ICHIIbiC 

B ~y6He ftf, cpaBHHBaJIHCb C pC3YJibTaTaMH TCOpCTH'ICCKHX pactte· 

TOB /puc. 3/. KaK BH~HO H3 pu'cyHKa, KpHBaH, llOJIY'ICHHaH Ha OCHOBC 

narpaH»<HaHa IllBHHrepa I ~ = 1/, npo.Xo~HT cymecTBCHHO HH»<e 

3KCnepHMCHTaJibHbiX TO'ICK, H, TaKHM o6pa30M, 3Ha'ICHHC ~ =f 
MO»<CT 6hiTb HCKJIIO'ICHO. 3KcnepHMCHTaJibllbiC ~aiiHbiC XOpOlliO CO· 

rnacyiOTCH c npe~cKa3aHueM • BaiiH6epra I f. =0/. O~naKo 3ilaimc 

CC'ICIIHH TOJibKO O~HOrO KallaJia 77- p • 77!77-n IIC CIIHMaCT HCOllpC~C
JICHIIOCTH B /; : BCJIH'IHHbl CC'IC.HHH 3T.oro KallaJia npu .31Ja'ICHHHX 

f. =0 . H f. =4,5 COBna.riaiOT. ~JIH TOrO, 'IT06bi pa3pClliHTb 3Ty 

nconpc~CJIC~IIOCTb, ~eo6xo~HMO 311aHHC CC'ICIIHH ~pyrHX KallaJIOB. 

H1 puc. 1 BH~IIO~ 'qn) onpcilCJICHHOC HaMH :CC'ICIIHC a(rr ~77 1n} 'cnu

MaCT HY nconpcJlCJIC;IIIOCTb, HCKJIIOttaH. f. =4,5. 

· · 0TMCTitM, <in>,o;iull H3 HHTepecnhix.pe3yJihTaTOBTcojmu "MHr

KHX" OHOIIOB.- npc,ncKa3aiiHC JlJIHH 17. 77 ~ paCCCBIIHH - Tai<»<e Tpe6yeT 

3Hai!HH napaMcTpa f.. 8 paMKax :noii Teopim s- -aoiiHOBbie ~JIHHbi 
17;r -pacccHHH.!l...,u H •.t.z B H30Tonu4ccKHX cocToHHHHX T =0 11 

T ,;.,2. CBH3alfhl CJICJlY){)IUHMH' cooTnomeHHHMH: 

a 1 <~~(--!if.-l)'(f.~-2), 
(} 2 2. ' . 

/5/ 
2a ... Sa.,-(68 .. '1 ) 2m-·1_, 

v " 17 77 

rJle f. =0 f 
77 

- KOHCTaHTa ( 17·> Jl L II) -pacna~a. IJpH 3Ha'ICHHH 

H f 
17 

=82 M 38 H3 COOTHOlllCHHH /5/ CJICJ1YCT
1 

H3,BCCTHbiH pe3yJII.-

TaT anre6pbl TOKO.B, llOJIY'ICHHbiH _8aiiH6eproM 113
i: 

ao~ 0,2m-1 77 , 8 2 =.:..o,06m-
1 

' 77 

3HaHHC CC'ICHHH peaK:UHH 77 + p-> 77 +77+n H 77-p-> 17+17-n /J/ 
B6JIH3H nopora ll03BOJIHCT onpe~eJIHTb Ba)I{HI.IH napaMCTp llHOH-HyK

JIOHHOrO .B3aHMO~CHCTllHH - OTHOlllCHHC :}.w~yJieH H30TOllH'ICCKH 
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uHsapuaHTHhiX aMnrrHTY.I\ x ,: F11 !/IF31 i peaKUHi(iTN. _; "" ·N B coc
CTOHHHHX 1} 1 . H .P3 t Ha nopore po:>~c_neiiHH Me30Ha. ·3TOT napa
MeTp HrpaeT cymeCTBeHHYIO porrh B HH:iK03Hepre1pti~CKOH TeOpHH 
peaKuuii _rrN • rrrrN lrpH6os: AHcerrLM, AHHC~BH-.i : 

4
' I; HM onpe-

, . . - . . . - ... 
,nerrHeTCH BKrra_n qneHOB, CO,nep:>KaiUHX .I\ITHHhl paCCeHHHH KOHe'IHhlX 
qacTHU, s MaTpH'IHLiii 3rreMeHT peaKUHH. · B6nH3H nopora peat<uuii 

rrN -~ "" N norrHLiii. op6HTarrLHhiH _MoMeHT KOHe'IHhiX qacTHU L = 
=0,_ fi03TOMY ~ Ha'larrhHOM COCTOHHHH MO:>KHO npeae6pe'lh BCeMH 
BOrrHaMH 3a HCKITIO'IeHHeM 1} 1 . H. P31 • Tor_ha ceiieHHH peaKUH.H 
I 1/., 121 Bhipa:>~caiOTCH qepe3 H30TODH'IeCKH HHBapHaHTHLie aMnrrH-
TY.I\hi F

11 
H F

31 
. cne,nyiOIUHM ?6pa3o!d: ·· _,. · · 

2 . 2 2 . 
at = 9 II F11 l - V Sl F11 

cJ 2 I 2 2 
2 '""5 ,F31 I E ' 

!IF I· A.. .1 'F'' ,2lE2. 
' 31 ; cos'f'+-. 31 ' ' 10. 

r,ne cp C TO'IHOCThiO .I\0 11 paBHa/
1
S/ pa3HOCTH 4Ja3 cflyrrffOjrO I 

yrrpyroro TT N -pacceHHHH B COCTOHHHHX P;,1 _ H P11 • Pa3J!O<fTh ~a3 
¢ yrrp• no pe3yrrLTaTaM pa3ITH'IHhiX <ba30BhiX aHarrH30B · 

16
', Mana 

H COCTaBrrHeT- -5° C Heonpe,nerreHHOCThiO 1° -2 °, E - ITOrrHaH 
· Bhl,neneHHaH 3HepruH B peaKUHH rrN-> 11" IV B ,CH~n;Me ueH~pa Mace 
CTarrKHBaiOIUHXCH 'laCTHl{. . . . . 

l1cnorrh3YH 3Ha'leHae, a1 =127±51 MK6 npH T rr ; 222 M:m, 
. 20 . 

rrorry'leHHOe B pa6oTe ;.I;_, H 3Ha'leHHe·-.•·a2 ·=133 :!:13 /,MK6 rrpH 
T 11 =230 M 3B, rronyqeaaoe B HaCTOHIUeii pa6oTe, aaxo,nHM iJ;orryc

THMLie o6nacTH ,nrrH napaMeTpa x ·: 

X= 1,7±0,4 
' 0 

npH ¢=¢yrrp = :-:-5 , 

x= 1 ,1±0,4 npH ¢=¢ +rr,.175°. ynp . 

Ha puc. 4 npHBe,neHLI ce'leHHH. nHTH KaHanos peaKUHii rr·N -~1111-N 
_B OTHOCHTerrhHhiX e,nHHHUaxl B 3aBHCHMOCTH OT napaMeTpa x. 113 
pHCYHKa BH.I\HO, 'ITO 3HaHHe Ce'leHHH peaKl{HH TT -p-+Ti 0 110h B6ITH3H 
rropora no3BOITHT O.I\H03Ha'IHO onpe,neiTHTh X, llonyqeHHOe HaMH 3Ha
qeHHe napaMeTpa x lnpH ¢= -5~ I co,rn9-cyeTCH c oueHKaMH, 
cne,nyiDIUHMH H3 Mo.nenu On coRa -l1o,nxa 117• • B 3Toii Mo,nerrH ,nnH 
OTHOIIIeHHH ceqeHHH TT N ·•.7!_TT N . B6rrH_3H nopora B H30TOnH'IeCKHX 
COCTOHHHHX T =112 H T =312 6LIITO nonyqeao 3Ha'leHHe 

8 

i 

j 
') 

, 
! 

~ 
ll 

j, ,, 
1.,( 

!-
1 

. . . ; 2 
a(T=1/2)/a(T=3/2)=s-K·, , .. 

. .~ . ' 

r.ne R =-2,8±0,3. 0TciO,na cne,nyeT, 'ITo· 

X =- ,.(.2.. R = 1,8 + 0,2. 
5 -

1 ·flpH yKa3aHHhiX 3Ha'leHHHX napaMeTpa x ··H ·;pa3HO<hH' 4Ja3 
¢ Mo:>KHo oueHHTh BKrra.n qneHoB~ co,nep)kamHx .nniiHLI pacceHHHH 

qacTHU, B MaTpH'IHhiH 3rreMeHT peaKUHii rr·N-> "" N. Bhi'IHcrreHHH, 
npose,neHHLie .c yqeToM qneHOB TpeTLero nopH,nKa no OTHOCHTerrL
HhiM HMnyrrhCaM KOHe'IHhlX 'laCTHU, DOKa3aiTH, 'ITO BITHHHHe 3THX 
qneHOB Ha o,nHOMepHLie pacnpe,neneHHJl peaKUHH I 11 Marro u He 
npeBLIIIIaeT 15-8lo/o lnpu I a 0~$ 1, a 2= 0, T 11 =235 M3sl. 

llorry'leHHaH HaMH Ol{eHKa Ce'leHHH peaKl{HH TT +p ->TT +y p lEy> 
> 50 M3B/ noKa3arra, 'ITO pa,nHaunoHHoe pacceHHHe c HcnycKaHHeM 

:>KCCTKHX y -KBaHTOB HBITHeTCJl:rnaBHbiM HeynpyrHMKaHaiTOM TT+p ~ 
B3aHMo,neiicTBHH npu. 3Heprmi 230 M3B. Ha pHc. 5 3Ta oueli:Ka 
cpas~nsaeTcH c pe3yrrLTaTaMH TeopeTH'Ieclmx pacqeTos/npu Ey ·> 
•> 50 M3BI no CTaTH'IeCKOH MO,nerrH. HYKITOHa /tB/, IIO a%e?pe TO

KOB /l 9~c HCIIOITh30BaHHeM 3<iJ<iJeKTHBHOro rrarpaH:>KHaHa .?0 ; a' TaK-' 
:>~ce c pe3yrrLTaToM. npose,neHHoro .. HaMH pacqeTa .. c yqeTOM 
,nHarpaMM~. H3o6pa:>~ceHHhlx.Ha pHc._.6. Ha puc. 5npH~~eH0.3Ha
qeHHe ce~eHHH peaKUHH rr+p -+ rr+·y p nJJH 300 M3B 

8 , KOTopoe 
cornacyeTCH c rrpe,ncKa3aaneM pa6oTLI 181 H. npoTnsope'IHT 
pe3yrrLTaTaM pacqeTa, npose.neaHoro B pa6oTe / 2rJ/, u pe:iyrrLTa
TaM Haiiiero pacqeTa. XOTH OIIIH6Ka BOl{eHKe Ce'leHHH TT+ p -+TT+y·p 
II pH 230 M 3B BeiTHKa, MO:>KHO CKa3a Th, 'ITO nonyqeHHOe HaMH 3KCIIe
pHMeHTarrLHoe 3Ha'leHHe, aarrpoTHB, rryqiiie cornacyeTCH c pe3yrrr.
TaTaMn_,nsyx IIOCITC.I\HHX·pacqeTOB. ll03TOMY rrpe,ncTaBrrHeT HHTepec: 
6orree TO'IHOe U3~epeHHe Ce'leHHJl IleaKUHH rr+ P,->rr+y p. . . 

BbiBOObl 

1. l13MepeHO Ce'leHHe peaKl{HH 11+ p -+TT+TT+n 
230 M3B.' 

npu 3HeprHH T 11 

2. lfCKITIO'IeHO 0.!\HO H3' ',nsyx' HaH6orre_e BepOHTHhiX 3Ha'leHHH 
napaMeTpa ~ I ~ =4,51, onpe,nerrHIOiuero sn.ir narpaH:>~cnaiia B3a-
nMo,neiicTBHH ,nnH rrpoueccos rm-:> 11_11, 11-N · + 1i11 N . :B6rrn3H rropo~· 
ra B TeopHH "MHrKHX":UHOHOB: · .. _ , . . ,. 

* TaKoii :>~ce pac'leT ,nrrH peaKUHH "- p -> 11-y p 
6oTe _'21.'. 

npose,neH B pa-

g'' 



3. Qnpe~eJieHbl ~ODYCTHMbie 3Ha'leHHH OTHOWeHHH H30TODH'IeCKH 

HHBapHaHTHblX aMDJIHTY~ peaKUHH ri N ->rmN B COCTOHHHHX P11 H 

p 31 Ha nopore po}K)J.eHH.S Me3oHa H TeM caMLIM BbJ.SCHeHbl ~o3· 

MO:lKHOCTH HH3KO:mepreTH'IeCKOH TeOpHH peaKUHH rrN-> TTTTN 

jrpH60B, AHceJibM, AHHCOBH'I/ B onpe~eJieHHH ~JIHH DHOH·DHOHHOro 

pacceHHH.S. . 

4. OueHeHLI ce'leHHH peaKUHH rr+p .; "' rr 0 p H rr+p -• 1r+y p 
I EY ·, 50 M:m/ npH :meprHH . 7"77 =230 M:m. lloKa3aHo, 'ITO 

rJiaBHbiM HeynpyrHM KaHaJIOM. npH 3TOH 3HeprHH..JlBJIHeTCH pa~Ha· 

UHOHHOe pac_CeHHHe-CHCllYCKaHHeM :lKeCTKHX Y ·KBaHTOB.· 
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PHc. 1. lloJIHLie ceqeHHJI peaKUHH 1i 1P -• rr+rr+n. TeopeTH'IecxH:e 
KPHBLie nonyqeHLI no ilJopMynaM pa6oTbl /15/ c y'leTOM apJ!4i¥eTH· 
qecKOH nonpaBKH/MHO:lKHTeJIH. v7, f_,,~a3aHHOH JIO;jOHOM / 16

i .. _., f 
HacTos:ma.s pa6,ora, o- pa6oTa · 6 t,U· pa6oTa·.- 7·, !\ ·pa6oTa~. 

6 - pa6oTa• 9• • · 



... : .. 

Pnc. 2 .. llonHble ceqe~n~p~aKUHH IT+ p ~IT-I ",0 [1 y • - HaCJO,HIUaH 
pa6oTa, · 0 -, pa6ora· •; . • - pa6oTa" 10

·, A- pa6oTa• B., 

.l - pa6oTa 9• · · 

.12 

': .. · 

Pnc. · 3 .. llonHhie :ceqennx peaKunn "- p !"+"-: n •. TeopeTn'leCKHe 
KpHBbie B3HThi,.!_I_3 ~a60Tbl .' 11 

_ C y'leTOM ap~ct>MeTH'IeCKOH TIOJ?Djl-BKH 
/MHO)!(HTen~ y2 /, yKa3aHHOH ,}JQMOHOM/. ':. ,e,~.pafioTa' t, • :, 
1\.- pa6oTa·}·, 0 - pa6oTaJ, ··:;: pa6oTa· 4'. · ·· 
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Puc. 4. 3aBucuMOCTLCe'leHuiipeaKuuii r.N~irTTN (>TnapaMeT-
pa X • 3a e)J.UHUUY llpUH.IlTO Ce'leHUe peaKUUH TT!:p ~ 17 ±17 0 Tipa- . 
Ba.ll 'laCTL rpa$UKa COOTBeTCTByeT pa3HOCTU I}Ja3 cp=-S 0 

;: neBa.ll 
'laCTh - ¢=175° /eM. TeKCT/. 
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Puc. 5. Ce'leHU.Il peaKuuu "+ p ~ 11+ y p .. I Ey j> 50 M:m/. Kpu
BhiMU llOKa3aHbl pe3YnhTaTbl pac'leTOB B pa6oTax,lB-: 20/, llYHKTU
pOM - pe3ynhTaT paC'IeTa C y'leTOM )J.UarpaMM, U306pa)KeHHbiX Ha 
puc· 6. • - HaCTO.IliUa.ll pa6oTa, · () - pa6oTa 16 /. 
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p 

Puc. · 6. Y'ITeHHbie )J.uarpaMMhl npu Bhi'IucneHUH ce'le-HH.Il peaKUHH 
11 ; p • "+y p /eM. puc. 5, nyHKTHp/. 
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