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BeeoeHue 

3a nocne.nuue ro.nLI ony6nuKoBaH pH,n 3KcnepuMeHTani.
Hhlx pa60T, n;enLID KOTOpbiX HimHnOCb BbiJICHHTL, HaCKOflbKO 
peaKD;HH C . 3'He JIBflHIOTCJI y,no6Hb1M HHCTpyM'eHTOM •,nnJI 
onpe,neneHHJI O,nHO'IaCTH'IHOrO CIIeKTpOCKOHH'IeCKOrO «<mK
TOpa. PaccMaTpHBaeTCJI . uecKonLKO ·. B03MO>KHLIX nyTeii 
TaKOH npoBepKH. 3TO MOryT 6LITL: cpaimeHHe pe3ynLTaTOB 
peaKn;HH ( 3He,a) c pe3ynLTaTaMH peaKD;HH (p,d) (d;t); r.ne 

. CIIeKTpOCKOIIH.JecKHH <baKTOp Ha O,nHHX .H TeX . :lKe Jl,npax 
.no.IDKeu 6hiTL o.naH: H TOT ~e; uccne.noBaHHe ue3aBHCHMociB: 
·cneKTpocKonuqec.<oro <baKTopa oi :mepru:H: u T • .n. B nouu~. 
Mauuu .npuq:iik,' BLI3LIBarouiux uecornacue·:n<cnepuMeHTanL-' 
HbiX 3Ha'leHHH Ce'leHHH · C pacqentMH, HMeeTCJI onpe,neneH
HbiH nporpecc. YKa3LiBaeTCJI, 'ITO TaKHMH IIPH'IHHaMH Moryi 
JIBJIJITbCJI -. CJIO:lKHbiH MeXaHH3M .peaKD;HH,. r,ne · HapJI~Y C· ~ 

·• npJIMhiM· nponeccoM cY:nlecTBeHeH BKna.n MexaHH3MacocTaB- ·· 
uoro Jl,npa,· uaJIH'IHe paccornaco:BaaHJI op6uTanLHbiX MOMeH
TOB BO BXO,nHOM H B,biXO,nHOM KaHanax peaKD;HH /I/, 06MeH., 
:KnacTepaMH /2/ H T. ,n. . · · - · _,: 

OcHOBHaJI rpynna pa6oT. paccMa TPHBaiOIQaJI B03MO)K
H~CTb onpe,neneHHJI CIIeKTpOCKOIIH'IeCKOrO <baKTOpa, OTHO.; 
CHTCJI K o6naCTH :meprHi B3aHMO,neiiCTBHJI, 60JibiiiHX 10M3B, 
r.ne IIPJIMOH npon;ecc B3aH:Mo.zieiiCTBHJI_ JIBn.iteTCJI npeo6iia-

" ,naiOIQHM. Bonpoc o6 o6nacTH npHMeH~MOCTH 6opuoBcKoro _ 
npH6nH:lKeHHJI HCKa:lKeHHbiX · BOnH. npH . MeHbmHX 3HeprBJIX ·· 
/MeHLme· 5 M3B/, r.ne yKa3aHHhle BbJWe npH'IHHbl. uecor-

. nacHJI npoJrimHIOTCH 6onee OT'IeTJIHBo, il3y'leH ue.nocTaTo'l-
.. HO, H npoBe,neHHe HCCJie,noBaHHH B 3TOM uanpaBJieHHH, 

uecoMHeHHO, HMeeT 'TeopeTH'IeCKHii HHTepec. K o.naoii H3_. · 
. pa6oT 3TOro HanpaBneHHJI H cne.nyeT OTHeCTH uccne.noBaHHe . . 
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peaxnuil ISN ( 3He, a) 14N, npe,ncTaBneuuoe B .naHimii cniTI~e. 
HHTepec K HCC:JIC,IJ;OBaHHIO 3TOH . peaKUHH CBJI3aH ,TaiOKe 
C rrony'ICHHCM HH~OpMaUHH,OTHOCJI~CHCJI K B036y~CHHWM 
cocTOJIHHJIM JI,npa lBF, ,naHHLie o KOTopoM B HHTepaane 
uccne.nyeMLIX 3Hepruii BOJ6ym,neHHH cocTaBHoro s.npa I IF 
/15,8-17,7 M3B/ BCCLMa orpaHH'IeHLI. 

§1. Memo~uKa U3MepeHufi 

Pa6oTa .BLmonHeHa Ha nyqxe HOHOB 3 He :JnexTpocTaTu
qecxoro reuepaTopa 3r-5 OHJ.IH. B pa6oTe ucnonLJoaa
nucL ra30BLie MumeHH .nayx THrroa: ".nnHHHas MHmeuL" -
,IJ;nJI H3MepeHHH ,IJ;H~~epeHUHa:JILHLIX Ce'leHHH H "TO'IC'IHas", . 
.nns· HJMepeHHii yrnoBLIX pacnpe,neneHuii. MuweHH Harron;. 
HSnHCL 15 N KOHUCHTpaUHH 98,50/o ,IJ;O ,IJ;aB:JieHHS - 40 110p. 

HJ:Mepeuua KPHBLIX aoJ6ym,neHHH u yrn?Bwx pacnpe,nene
HHH a -qacTHU Hl peaKUHH rrpOH3BO,IJ;H:JIHCL O,IJ;HOBpeMeHHO 
ITSTLIO HH3KOOMHLIMH KpeMHHeBLIMH ITOBepXHOCTH0·6apLep· 
HLIMH ,IJ;eTeKTOpaMH, YCTaHOB:JieHHLIMH B KaMepe. pacceSHHS. 
O,nuH Hl . HHX, MOHHTOP, ycTaHaBnuaancs no.n yrnoM 30 °. 
OcTanLHLie pacnonaranucL Ha xpoHwTeiiHe, -KoTopwii Mor' 
Bpa~aTLCS 'oTHOCHTe:JILHO OCH KaMepLI, o6eCITC'IHBag H3Me· 
peHHe BLIXO,IJ;a peaKUHH B HHTepaane yrnOB 2-165 u B n.c. 
xoop,nHHaT. CxeMa onLITa, 6nox- cxeMa perucTpauuu HMnynL
COB, MCTO,IJ;HKa H3MepeHHH H MeTO,IJ;HKa paC'IeTOB ,nu!MJepeH
UHa:JibHLIX Ce'leHHH H yr:JIOBLIX pacnpe,neneHHH aHanorH'IHW 

I I ' 
yxaJaHHLIM paHee ' 3 • Bcne.ncTBHe. Hanuqug npuMecu 
14N(...Q,5%) B raJe MHWeHH, Hl peJynLTaToB .nns .nu!MJepeu
uuanLHLIX CC'ICHHH H yrnOBLIX pacnpe,neneHHH ,IJ;:JIS rpynn 
a0 H a 1 uccne.nyeMoii peaxuuu, BLI'IHTancx axna.n rpynn 

a0 H a 1H3 peaKUHH )14:t11{3He,a) 13N,,nocKO:JILKY /B COOTBeTCTBHH 
C KHHeMaTHKOH peaKUHH/ HMITY:JILCLI a -qacTHU peaKUHH 
l4N+ 3He perHCTpHpyiOTCS B TeX. :>Ke KaHanax aMITnHTy,n-. 
HOrO aHa:JIH3a TOpa, 'ITO H HMITY:JILCLI OCHOBHOH peaxnun. 

IIonpaBKa it +40/o/ 6panacL H3 npoBe,neHHLIX HaMu HlMepe
HHii .nuclxllepeHUHanLHLIX CC'ICHHH H yrnOBLIX pacnpe,neneHHH 
3Toii pel!-KUHH. IIonHLie ce'leHHH onpe.nenxnucL HHTerpupo
:8auueM yrnoaLix pacnpe.neneHHii. 
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§2;_ PeayAbmambl uaMepeHuu . 

H3MepeHLI .nu!MJepeHnHanLHLie ceqeHHJI peaxnHH 
l!N ( 3tle, a )14 N ,nnJI rpynn a0 , a 1 , a2 no.n yrna:wu 45, 

90, 135 ° B na6opaTOpHOH CHCTCMC KOOp,IJ;HHaT. ~JI rpynn 
a • a 4 · .nucMiepeHnHanLHLie ce'leHHJI H3Mepeuw no.n·yrnaMH 
98, 135 °.Pe3y:JILT&TLI H3MepeHHii npe,D;CT&BneHW Ha pUC •. 1 · 
u 2 . H3MepeHHJI npoBO,IJ;HnHCL B HHTepBane 3HeprHii 1,98-

.,, 4,2 M3B c maroM - 40 K:JB. Kax BB,IJ;Ho H3 pBCYHXOB, 
Xp11BWe B036}')1C,neHHJI ,IJ;:JIJI BCeX rpynrr a •qacTB~ HMCIOT 

" ci'pyxTypy c -IIIHPOKBMH MaKCHMyMaMH. qeTxo BWpWKeiluwx 
. , . pe30H&HCOB, KOTOpWM MO>i<HO 6wno 6w rrpHrrHCaTL onpeJte

neHHWe ypoBHH COCT&BHOrO JI,D;palBf, HeT. 
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Puc. 1. ,l!urP¢epeHflUaAbHbfe cetteHUJI peaKflUul5 N.(3He, a ) 14N 
~AJI zpynn •!o. a I- no~ yzAa.Mu 45, 90, 135° a· Aa6opaRopHou ~ 
CUCJfeMe KOOp~UHatn. Jlo OCU a6CflUCC - 3HepZUJI-6 M:JB. Jlo-
OCU op~uHallf -da /dn e M6/cmepa~. 
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Puc.2(a}.,.autjj¢epeHrJUOAbHble cet~eHUJI peaKljuu15 N ( 3He,a) 14N 
. - () 

OAJI zpynn a (a), a ,a IO);noo yzAaMu 45, 90, 135 8 Aa6opa-
2 3 .f 

11iop11or1 cucmeMe Koopou11am. Ilo ocu a6ClJUCc - 3HepzuJI 
3He8 M3B~ no ocu opou11am da I df! 8 M6/cmepao: 
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Ha puc. 3 npHBe.neHLI pe3yJihTaThi H3MepeHHii yr_JIOBLIX 
pacnpe.neneHHii .nn11 .rpynn ao H a1 B HHTepBane yrnoB 
/B CHCTeMe n.M./ OT 2,2 .zio 171H5 .ZJ;O 141°COOTBeTCTBeHHO. 
ITpe,ncTaBJieHHhie Ha pucyHKe owH6KH - cTaTHCTH'IeCKHe. 
~JIH rpynn a 3 , a 4 · onm6KH BKJIIO'IaiOT Heonpe~eneHHOCTh, 
CB113aHHYJO C Bhi.ZJ;eJieHHeM ·:nHX rpynn Ha 3HepreTH'IeCKOM 
cneKTpe. 

Cpe,nH1111 KBa,npaTH'IHaH omH6Ka H3MepeHHii .nu~~epeH
nuaJihHhiX H noJIHhiX ce'leHHii .ZJ;JIH rpynn a 

0 
, a 1 , a 

2
, ~ . , 

a 4 npe.ncTaBJieHa B ma6A. 1. · 
Onm6Ka B onpe.neneHHH. 3HeprHH ny'IKa HOHOB 3He B neHT

. pe MHmeHH He npeBLimaeT ±_30 K3B: Pa36poc no 3HeprHH 
· ITy'IKa npH npOXO)K.ZJ;eHHH HM BXO.ZJ;HOro OKOlliKa MHllieHH 
COCTaBJIHeT .ZJ;JI11 ".ZJ;JIHHHOH" MHllieHH "'20 K3B. ~JIH "TO'Ie'I
HOH" -v 40 K3B. Ha puc. 4 npe,ncTaBJieHhi noJIHLie ce'leHHH 
peaKnuul5N (3He, a 0 ) l-IN, 15N(3He, a 1 )14N';nony'leHHLie B pe

:iyJihTaTe HHTerpHpOBaHH11 yrJIOBbiX pacnpe,neJieHHH. B HH
TepBaJie yrnoB 2-165 "H 5-142 ° cooTBeTCTBeHHO. 
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6 CUCIIfeMe 1JeH11fpa Mace. llo OCU OpOUHam - ourfojepeHijUaAb-
. Hoe ce~eHue 6 Mo/cmepao 6 cucmeMe ~Jelimpa Mace. llpu-
6eoeHHt.re Ha pucyHKe owu6Ku cmamucmu~ecKue. 
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peaKflUU l5N(3He,ao)l4N!8N (3He,ajj4N*6 ()uana3oHe yzA06 2-162 

u 5-142 °' coomeemcmeeHHO. no ocu. a6cflucc - 3HepzuJ. 
6 M3B. no ocuopbUHQ1fl - Ce'leHue peaKflUU 6 MUAAU6apHax. 
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§3. 06cyx()eHue pe3yAbtrzamoe 

~opMa KPHBLIX B036y)K,I{eHH.H: H yrnooLix pacnpe~eneHH:i · ' 
yKa3LIBaeT; qTo B ceqeHHe peaKD;HHISN(3He,a)l4N CYID;eCTBe· 
lleH BKJia~ KaK MeXaHH3Ma COCTaBHOrO .H:~pa, TaK H np.H:MOrO 
MexaHH3Ma B3aHMo_ue:ic"tBH.H:. Y:'IHTLIBa.H: 3To, ceqeHHe peax-
UHH MO:>KHO npe~cTaBHTL 8 BH~e: 

da , ( da ) ( da ) < dQ> = ~ llpSIMOil: + dQ COCT. 

npouecc · smpo. Ill 
2 EOHB X-4> 

= N c 2 Sn . an . +A <a •> e, i L,J l., J 

r~e cxo6xH < ·> 03HaqaroT ycpe~HeHHe no o6nacTH 3HeprH:i . 
!J. E 6onLme:i IIIHPHHLI ypooHe:i cocTaoHoro .H:~pa ;r-tso K3B/ I 4/. 
.B HaCTO.H:ID;e:i pa6oTe ycpe~HeHHe npOBO~JIOCL no 06JiaCTH 
3HeprH:i!J.E... 400 K3B. N - HOPMHpoooqHLI:i Ko3«WlH::u;HeHT. 

. CornacHo /5,6/' N =21, c- K034JrlJH:u;HeHT Kne6ma- rop~oHa 
~JIJI H3ocnHiioo,yqacT~YIOID;HX qacTH:u;, Sfi j .- cnexTpocxonH
qecxHii rl!axTop. a Jl, j EnH~ - ~H«Mlepea:u;Han:baoe ceqeHHe 
npJIMoro MexaHH3Ma peaKD;HH, paccqHTLIBaeMoe MeTo~oM 
6opHOBCKOro npH6JIH:>KeHHJI HCKa:>KeHHLIX BOJIH /7/, Jl, j - op6H
TaJILHLIH H. noJIHLIH MOMeHTLI He:iTpOHa, 3axoaqeHHOrO H3 
JI~pa, <a ·>~X-¢>! - ~Hrl!rlJepeH:u;HaJILHoe ceqeHHe qacTH peax
UHH, onHcLioaeMoe TeopHeii Xay3epa-~em6axa. ,nnJipacqeTa 
~H«Wlepeu::u;HaJILHoro ceqeHHJI no lillHB H TeopHB: Xay3epa
~em6axa Heo6xo~HMM 3HaqeHHJI napaMeTpoa ·onTHqecxHx 
noTeH:u;Hanoo oo oxo~HOM H BLIXO~HOM KaHanax. H3 6onLmoro 
qacJia onpo6oBaHHLIX KOM6HHaD;HH B KOHeqHOM HTOre B pac
qeTaX HCnOJIL30BaJIHCL OnTHqeCKHe nOTeHD;HaJILI, B3JITLie -
~JIJI oxo~oro KaHana H3 pa60TLI /s/, ~JIJI owxo~oro -
6JIH3KHe x napaMeTpa:M nyqme:i no~roHKH ynpyroro pacce.Ji
HHJI a •qaCTHD; Ha 14N. llOCJie~HHe noJiyqeH:LI Ha OCHOBaHHH 
o6pa60TKH 3KCnepHMeHTaJILHLIX pe3yJILTaTOB no ynpyroyy 
pacceJIHHIO .a -qacTHU Ha 14N npH Ea = 19,2 M3B, B3JITWX 

. H3 pa60TLI C nOMOID;LIOnporpaMMLI "KacTop"/_lO.(pacqeT:LI 
_npOBO~HJIJfCL Ha 3JieKTpOHHO·BLiqHCJIHTeJILHOH MaiiiHHe /10/- . 
. 1604A C HCnOJIL3ooa,-r(M B xaqecToe HaqaJILHLI:X napaMeT-
poo ~aHHLIX. pa6oTLI 1. HcnoJIL3yeMLie B pacqeTax napa
MeTpLI npe~CTaBJieHLI B ma6A. 2. 
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§4. Pac'lem ce';'eHUJt peaKfiUU MemoooM 
Xay3epa- tPeril6axa 

'~ < ' 

Pac'leT .na«W>epeHnaanLHoro ce'leHHJI npoao,nHnCJI no 
fllopMyne /12/: 

d· X.;..cp 
<---a-rr·> =A.2A ~ 

_ s .e.s ·.e' ,L, J 

B LJ 
ff'' ss, 

Tc£ Tc'f' J(J+l)· 
2 J + 1 exp 2;·2 ···' 

r,ne 2 1T).. - ,ne6poiiJieBCKaJI ,nna'Ha BOnH:bl BO BXO,nHOM KaHane, 
J - cnHH cocTaBHoro Jl~pa, T., f - K034MI>HnaeHTLI TpaHcMac
CHH ,nnJI . f - napnHMLHOH · BOnHLI B KaHane C , B L j - reo
MeTpH'IeCKHe K034MIJHnHeHTLI, ·c,- napaMeTp o6pe3aHHJI no 
cnaHy, paBHhlii, cornacHo pa6oTe/4/,- 1,87. 

Ko3«W>anaeHT · . 

1 A= H ----
2 rr ( 2i + 1 )(2 I+ 1 ) 

__Qo._ 
r 

/3/ 

JIBnJieTCJI no,nrOHO'IHLIM napaMeTpOM, TaK KaK OH co,nep)I(JIT 
fllaKTop ocna6iteHHJI H, KOTOPLiii TeopeTH'IeCKH ·pacc'IHTaTL 
HenL3JI~ B cllopMyne /3/ Do - cpe,nHee paccTOJIHHe .Me)l(_ny 
ypoBHJIMH - co cnHHOM 0 npa · cooTBeTCTBYJOineii 3Hepraa 
ao36y)l(,neHHJI, f - cpe,nHJIJI nonHaJI mapaHa ypoaHeii cocTaa
Horo .11,npa, i, I - cnHHLI na.naro~neii qacTHnhl H •.npa
MHmeHH. 

HopMapoaKa ocy.necTBnHnacL cpaaHeHHeM 3KcnepHMeH
TanLHLIX 3Ha'leHHH ,nacllcllepeHnHMLHLIX Ce'leHHH C paCClfH· 
TaHHWMH no. cllopMyJi"e f2/. . 

HopMHpoBKa .nn• rpynn a 0, a 1 nposo.nanacL no yrno-
·. BWM pacnpe.neneHHJIM. ,lJ;nH 3THX KaHanoa peaxnaa cy.necT
aea~ ponL arpaeT MexaHH3M npHMoro B3aHMo,neiicTBRJI 
/eM puc. 3/, n03TOMY npoae,neHHaJI HOpMHpOBKa ,naeT ,nnJI 
Ko~cllcllanaeaTa A namL npe,nenLH9 .nonycTHMoe 3Ha'leHHe. 
.D;Ji.11 Kaaanoa a 2 , a 3 , a 4 HOpMapoaKa npoao,nHnacL 
no Kpaaoii B036y)l(,neHHJI. ,lJ;nJI rpynn a 3 H a-t- 3TO oKa3w
aaeTCJI COBepmeHHO ,nOCTaTO'IHLIM, TaK KaK BKna,n MeXaHH3· 
Ma npJIMoro no.nxsaTa lleiiTpoHa_,nnJI 3THX cocToJIHHii He-

14 
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3Ha'IHTeneH. Cnpaae.Itn~-aocTL 3Toro yTaep)l(,neHHJI BWTeKaeT · 
H3 o6cy)l(,neHHJI pa6oT /13-15/~ . ·. _ 

.D;aliawe pac<ieTa · Im3«W>atiaeiiTa A ,nnJI IlecKonLKHX yc
pe,nHeHHLIX 3Ha'leHHii. Ce'leHHH· npe;icTaBneHI:.I- B •a6A. 3~ 

,lJ;nJI ·rpynnLI a3 l. E :Bo36. = 4,913 .M3B/, H3~3a cy:
~necTBYIOineii B nHTepaType: Heonpe~eneHHOCTH· B .. 3HaHHH 
J rr /16/, pacqeT nposo.nanc.JI ,nnJI ,nayx 3Ha'leHaii: J 17 =D- a 

· J rr = 1-. KaK BH,nHo H3 Ta6nanLI, Ha6nro.naeTcJI HeKoTopaJI 
3HepreTaqecKaJI 3aBHCHMOCTL Ko3«W>anaeHTa A · /cne.no
aaTen~:.ao, a HI oT-3Hepra:H .'a -qacTansswxo,nHOMKaaane. 
Ena3Koe cornacae · o~aoro· ~3 3Ha'leHaii Ko3cllciiHnHeHTa A 
,nnJI TpeTLero :Bo36y)l(_ne:HHoro <COCTOJIHHJI co 3Ha'leHHJIMH 
A.nnH .il;pyrax KaHan<iB'·peaKnaa yKa3:biBaeT Ha To, .'ITO H3 
,nsyx 3Ha'leHRH CnHHa H 'leTHOCTH 6onee.npe.n;nO'ITBTenLHO 
npBHJITL 3Ha'leHae · J 17 = 0~ : B:b16op :noro 3Ha'leHBJI He 
npoTHBOpe'IHT 3Kcnei:niMeHTMLHhlM . ,naHHLIM pii,na pa6oT, 
Hanp.,/17/, H HaXO,nHTC5J! B cornacHH C Teo:peTH'IeCKHMBpac
qeTaMH, npoao,nHMLIMH' B pa6oTax, :Hanp. /14~])on~:.moe 3Ha
'leHae A .nn• peaKnaa. 15N(3f.Je,GJ/4N*caJI3aHo, no-aa,naMOMY, 
c TeM, 'ITO B 3TOM icallane BKna.n B ce'leHHe peaKnaa .n:aroT 
ypoBHH cocTaBHoro H,npa c H30TonaqecicaM cnHHOM T ..;. 1 , 
B TO BpeMJI KaK B ,npyrax- ,C T.;,O. B pa6oTe /I8/yKa3waa-

nOCL, 'ITo ( Dro ), .f.( rDo), .3TaM a :M:o)I(J{o o6'LJICHHTL nony-
.. . I= I ..... r~o .. · . 

'leHHoe ·pa3na-.fae~ B pacqe~LI Xay3epa-«<tem6axa nonpaaiCa 
Moni:.,nay3pa He. BBO.ii;Hnaci:.~ DOCKOnLKY npH 6onhWOM 'IRene . 
OTKpWTLIX KaHanoB /KaiC 3TO HMeeT MeCTO B HameM cnyqae/ 
ee aena'IHHa 6nH3Ka K i /19{ •. 

§5; CneKmpocK_onu'l'ecKue ;kJKmopbr 

CneiCTpocKonuqecKHe cllaKTOphl onpe.n:enJinHCL cpaaHeHa
eM paCC'IHTLIBaeMLIX 3Ha'leHHH ,naclxbepeHnHMLHl>lX Ce'leHBH 
/no cllopMyne 1/ c 3KcnepHMeHTanLHLIMH no.n yrnoM 5° ,nnJI 
rpynnLI ao , H ll o - ,nnJI rpynnLI a 1 .DpH · pacqeTe ce'leHHJI 

· peaKnaa.no EIIHB npe,nnonarancJI iio.nxsaT lp 1; 2 ueiiTpoua. 
BonaoaaJI ciiYHKnHJI no.n:xsa'leHHoro ueiiTpoHa pacc'IHTl>lBa
nacL B noTeHnHane By,nca-CaKcoua c o6LI'IHLIMH napaMeT- · 
paMH. B · Ka'leCTBe npaMepa Ha puc. 5 np~ae.n;eHw ycpe.n:ueu-
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Puc. 5. YzA06bfe pacnpeoeAeHu.il peaKl/UU .l5N(3He, a
0

) 14N. 
CnAO&uHaJI KpU6aJI noAy'leHa 6 pe3yAbmame pact~e11fo6- no 
Xay3epy- «Peru6axy. /'>,. - cy..w..wa 6KAaoo6 cetieHuii peaKIIUU, 
pacct~uJraHHbJX no EHHB + Xay3ep- t1>ew6ax~ o - 3Kcnepu
MeHJraAbHble OQHHbJe. IIQ ocu a6ClJUCC e 6 CUCI!feMe ijeHJlpa 
Mace, no ocu opouHam da I d 0 · . ..w6/cmepao, S = 1,20, 
A= 0,0003. 

. -
Hble no :meprnn yrnonLie pacnpe~eneHH.JI peax~nn1 S N(3He,a)l 'N; 
a TaJOKe KpHBa.JI CYMMLI Ce'leHHH 060HX MeXaHH3MOB peaK- . 
nnn. Ha puc . . 6 npnne~eHLI :JKcnepnMeHTaJILHLie 3Ha'leHH.JI 

• . 0 
~HI}xllepeunnaJILHLIX CC'ICHHH 3TOH peaKnHH no,IJ; yrJIOM 5 . 
Ha TOM )l(e pucynxe npnne~enbl pac'leTnhle 3Ha'leHH.II ceqe
HH.JI peaxnnn no~ :JTHM )l(e yrnoM. B xaqecTne cpe,IJ;nero · 
3Ha'leHH.JI cnexTpocKonH'Iecxoro <baxTopa n o6nacTH :JHeprH:ii 
2,5 - 4 M3B npnHHManocL S =. 1 ,20. Kax DH~no H3 pncyHKa, .. 
naqnnaJI c · :Jneprnii - 3 M3B, cornacne nnonne y,IJ;onneTno
PHTenLnoe. 3To- 3Ha'lenne S naxo~HTCH n xopomeM cornacHH 
C pe3yJILTaTaMII ~pyrHX 3KCnepHMCHTaJILHLIX pa6oT. -0HH
npHBe,IJ;eHbi n oa6A. 4. 
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Puc. 6; Pac'l.le111Ha.R Kpuea.R· ce'tleHUJl peaKliUU 15 N {3 He,ao) I4N 
noc) yzAoM 5o c y'l.lemoM eK.Ifac)a KOMnayHc)-.Rc)pa. A4emoc}oJH' 
Xay3epa-f/Jew6axa /cnAowHa.R Kpuea.R S = 1,2, A=0,0003/. 
nyHK111UpHa.R Kptlea.R ·- pac~em 6e3 y..,·ema 'eKAac)a cocJuJeilo- · 
zo Jtc}pa I s = 1 ;38/; no ocu a6i::t~ucc 3Hepzu.R · e M3B. 
no OCU opc)uHam do/ dO M6/cmepac). 

' 

0TMeTHM, 'ITO C IIOMO~biO Bbi6paHHbiX 3Ha'leHHH IIapa

MeTpOB OIITH'IeCKOrO ·IIOTeHI~HaJia. y.n;aJIOCb XOPOWO OIIHCaTb 
ce'leHue peaKuuul4N(3He,a) l3N. Pe3yJILTaTbi :noii pa6oTbl 

6y.n;yT ony6JIHKOBaHbl. 
· CoaepmeliHO HHaH KapTHHa· uMeeT MecTo .n;n11 crreKTpo

cKorruqecKoro cllaKTopa,u:ianeKaeMoro H3.peaKuuul5N(3He.a 1l'~* 
(T=l).IIpu HCIIOJib30BaHHH TeX )l(e napaMeTpOB OIITH'IeCKkX 

IIOTeHUHaJIOB, 'ITO H ,IJ;JI.SI peaKuuif5N(:3He, a ) l 4N , IN (3He,a )l'N, 

COrJiaCHJI Me)I(,IJ;y 3KCIIepHMeHTaJibHbiM H TeopeTH'IeCKHM 

3Ha'leHHeM crreKTpOCKOIIH'IeCKOrO cllaKTOpa IIOJIY'IHTb He 
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y,nanoc&. HMe10~eec11 pacxo)l(.neuue cTon& aenuxo, 'ITO ero 
Henh311 YCTpaHHTL CKOnL-HH6y,nL, pa3yMHLIM H3MeHeHHeM 
3THX. napaMt:TPO!). Tax, npHE~Ie = 3,96 M3BnonyqeHHOe 
HaMH 3Ra'leRHe S = 3,86, B TO BpeMJI KaK STeop.COCTaBnJieT . 
1,253 1261, 1,341271. S 3KCnepHMeHTanLRLie, H3Bne'leRRLie 
npH · .6onee BLICOKHX :JReprR11X, cocTaBnJIIOT 1,5/13,20 I , 
1,65 l2si.Taxoe · pacxoltc,ne~ no-BH.ItHMOMY, JIBnJieTCJI pe-
3ynLTaTOM RenpHMeRHMOCTH tiJopMynLI /1/ ,nnJI OnHCaHHJI 
H3y'laeMoi peaxnau. Kax noxa3an pac'leT, npoae.neuuwA 
ua ocuoBa.HHH pa6oT 129, 30 I. paccToJIHRe Me)l()ly ypoBRJIMH 
(D) cocTaBuoro a.npa l8f' c T = 1 R J11 = 0 +, I-, 2 +, 3-, 4+ 

/BKJJ8.Jl 6on&DIBX 3Ra'leRHH J 11 R3- 3a Manoi npORHJlaeMOCTH 
6ap&epa Re3Ra'IHTeneR/ COCTaBnJieT ReCKOnhKQ ,neCJITKOB 
K3B. Son&moe 3Ra'leHHe D I -fr 6nH3KO IC 2/31{ yiCaJLIBa
eT Ra B03MO)KJ{Lie orpaHH'IeRHJI B npHMeReRHR CTaTHCTH'IeC
ICOi TeOpBR. 

3a IOIIO'IeHUe 

flpoae,neRRLii auanR3 3KCnepHMeRTanLH:&!X ,naHHWX :Me
TO.ItOM .IJllHB C y'leTOM BKna,na MeXaHH3Ma COCTaBHOrO 
Jl,npa no MeTo,ny Xay3epa-fl>ew6axa noxa3an B03MO)I(
ROCTh. nony&~eHHR cnexTpociConuqecxoro tilaiCTopa npH Be~ 
cne.nosaHHB peaxnau (3 He, a) B o6nacTH Man:wx 3ueprai. ,Il;ns 
3TOro Re06XO,lUIMO npose,neHBe H3MepeHHH KpBBLIX B036y)l(
,neHri H H3MepeHHe yrnoaLIX. pacnpe.neneuHji npH ueciConL
KHX 3ReprH.IIX. 

Ha6nro,naiOmB·ec.ll ua xpHBhiX Bo36y)I(,IteHR.I! WRPOKHe Yax
. cHMYM:W B HaCTOJI~Hi MOMeiiT He BMeiOT ,ItOCTaTO'IHO 060CHO
BaHHOro o6'LRciieuBJI. He ucxnroqeuo, 'ITO 3Ta xapTHHa 

. qaCTH'IHO CBJII3aHa C CHnLHOH BHTeptiJepeHUReH ·np.liMOro·~ 
R pe30HaHCHOrO npouecca B3aHMO,IteHCTBH.II. 

ABTOpbl 6naro,napHLI r .mynLuy, r .BH6HKe, JI.KpaCHOBY 
H B.~ypMauy 3a noMo~L a ucnonL30BaHRR ux nporpaMM 
H nom! 3HLie o6c)')K.IJ.eHH11, a ·TaK)I(e Con Bou HaMy H M.B~Ca·.
aeaxoaoa aa noMOlllb a pa6oTe;::;-

·-.,..:. 

·. ~ 
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