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OceTHBCKBA r.M., Tb!Ka .SI., 4>phlillHB E. Pl5 - 7156 

l1ccneaoaaHHe peaKUHH 
15Vt 3He. d ) 160 - . 0 

Ha aneKTpocTaTH'IeCKOM reaepaTope Ol1.Sil1 a 'uaTepsane aaeprnil 
2,3 - 4,1 Maa naMepeHbl yrnoabie pacnpeaeneHIUI 11 LlH!jl¢epeauuanbHbie 
ceqeaus:r (non yrnaMH 45, 90, 135°) peaKUHn 15Vf 3He. d 0 ) 

16 0 . 3Kcne
pHMeHTanbHbie Ll8HHbie XOpOillO OnHCbiBBIOTCSI C nOMOillbiO paC'IeTOB 'no MeTOLlY 
6opaoacKoro npn6nH>Keans:r c HCKa>KeHHbiMH aonaaMn (En liB) npH y'leTe 
BKnaaa MexaHH3Ma cocTaaaoro s:rapa no MeToay Xayaepa-¢ew6axa. 

npoaeaeao uccneaoaaaue npHMeHHMOCTH MeToaa Enl1B a cnyqae 
paccornaCOBBHHSI no op6HT8nbHbiM. MOMeHT8M ans; BXOLlHOr"O H BbiXOLlHOr"O 
KaHanoa peaKUHH. 

CooomeHKe 06beAKHeHHoro MHCTKTyTa a.nepHhiX MccJJe.nosaHM~ 

,nyoHa, 1973 

Osetinsky G.M., Toke J.,Fryszczyn B. Pl5 - 7156 

Study of the Reaction 15 N( 3 He, J
0

)
16 o 

The angular distributions and differential cross 
sections (at angles 45, 90, 135°) are measured for the 
reaction 15 N' 3 He,d ) 16 0 in the energy range 2.3-4.1 MeV 
using the JINR elJctrostatic generator. The experim~;.tal 
data are well described in terms of the distorted-wave 
Born approximation (DWBA) taking into account the contri
bution-of .the compound nucleus mechanism by Hauser-Fesch
bach method. 

Applicability of the(DwBA)method is studied for the 
case of error in the orbital momenta for the input and 
output channels of the reaction. 

COmmunications of the Joint Institute for Nuclear Research. 
Dubna, 1973 
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Beeoe11ue 
3 ' 

PeaKUHII, BbiJBaHHbie ycKopemihiMH nouaMH II e, nanH-
IOTCH BCCbMa Ba»<HbiM H y,no6HhiM MCTOAOM AJ111 H3Y'IeHH11 
CTPYKTYPhi )IApa, , Ja nocne,nJIHe ro,nhi ux Hccne.nonamiHM 
y,neneHO yonhiiiOe BHH~t:aHHe. l:bnecTHO, ,'ITO npn :meprHHX 
nonoa. He Bbiiiie 10 M3e 3.TH peaKUHH npoTeKaiOT 
npenMymecTnenuo nyTeM npHMoro MexaJIH3Ma H c xoporueii 
TO'IHOCTblO onHCbiBaiOTCH 6opHOBCKllM npH6JIH/KCHHCM HCKa· 
:>KeHHbiX aonn /IillliD/. Han6onee na.nemnyw nn<lJopMaUHIO 
,naiOT peaKUHll C BbiJlCTOM ACHTOHOB /Tuna ( 

3 fJe:, d) /, 
no3TOMY TIUaTCJlbUOC H3YlfCUllC HOCJICAHHX He TOJlbKO B o6-
JiaCTH Jnepnm DbiWe 10 M3e, no n npu 6,onee HHJKHX 
3UeprHHX, Bbl3biDaeT HCCOMHCHHbiH IIHTepec. 

O,nuoii HJ peaKunii. 3Toro T.nna HBJIHeTCH peai<UUH 
zs (3H 16 · · · N ,. e, do) 0, nJylfeHne Ko~opoii npn Hli3KIIX 3HeprHHX 
npe,ncTaBJIHCT ,nonOJIHHTCJlbHbiH HHTepec 113 • 3a HaJIHlflUl 
peAKO BCTpeqaeMoro B peaKUHHX THIIa (

3
1/e, d0 ), pac

cornacoBaHIIJI no op6nTaJibllbiM MOMCHTaM DO BXOAHOM 

H BbiXOAHOM KaHaJiaX. 

Memoowca 3Kcnepu.MeHma 

lbMepeHHH npoao.iinnHcb Ha nyqKe non on 
3 

II e JneKT-
pocTaTnllecKoro reHepaTopa OHRH. HoHhi 

3
11 e, npoii,n11 · 

MarHHTllbiH aHaJIH3aTop H KOJIJIHMaTOp AHaMeTpOM 1,8 MM 
H AJIHHOH 110 MM, nona,nann B UCHTP BaKyyMHOH KaMepbi, 
r.ne ycTaH<)aneHa raJoaaJi MHIIIeHh. B 'pa6oTe ncnonhJo
aamiCb MHIIICHH. ;nayx THIIOB: . ''AJIHHIIaH" AJIH ll3MepeHIIH 
a6COJIIOTHbi'x JHa\feHnii iJ:ir<P<i>epeHUHaJihllbiX celfeHHH IIOA yr~, 
naMn 45° , 90° H: 135° , u· ''Toqeqmi.n", .nnn 'n3Mepen:Hii 
yrnoahix pacnpeJJ:e.nenHii. Mmuenh IIanonii»nach· .rio .nanne
n!IH '30 '+ 4o MM' ptyTii<)ro 'cToii6a raJ OM, 'co,nepmamn:M· 

3 



98;5o/o 15 N , 1 ,2o/o 
14 N H 0,3o/o 16 0. KOHCTPYKUHH KaMe phi 

H MHWeHeH npHBe,IJ;eHa paHee /I/. J13MepeHHH KpHBbiX 
B036y)K,IJ;eHHH nop; yrnaMH 45° , 90°, 135° npOBO.D;HnHCb 
TpeMH KpeMHHeBbiMH noaepXHOCTH0..;6apbepHbiMH .D;eTeK
TOpaMH. I13MepeHHH yrnOBbiX pacnpe.D;eneHHH - nHTbiO ,IJ;e
TeKTOpaMH 3TOrO )Ke THna. 0.D;HH H3 HHX, MOHHTOp, ycTa
HaBnHBanCH no.D; yrnoM 30°. OcTanhHble 'leTbipe ycTaHaa
nnaannch Ha KpOHWTeHHe, KOTOpbiH MOr Bpaii.J:aTbCH OTHO-. 
CHTenbHO OCH KaMe phi. Bpa~eHHeM KpOHWTeHHa o6ecne
'IHBanoch yrnoaoe nepeMeiUeHHe .D;eTeKTopoa B HHTepaane 
yrnoB 2,2 - 165° B CHCTe·Me I.J;eHTpa Mace. HanpH)KeHHe, 
no,IJ;aBaeMOe Ha Ka)K..D;biH H3 ,IJ;eTeKTOpOB, no.D;6HpanOCb TaK, 
'IT06bi 'fomu:nua qyacTinnenhuoro cnoH 6hma paauoii npo-
6ery .D;eHTOHOB B MaTepnane .D;eTeK'topa. 3~o o6ecneqnaano 
'leTKoe pa3.D;eneune .D;eiiTOHHoro nHKa OT acex rpynn npo
TOHOB H3 peaKI.J;HH 

15N( 3 He,p/ 7 0. I1MnynhCbl OT ,IJ;eTeKTO
poB qepe 3 npe.D;ycnnnTenn H ycnnnTenn uanpaBnHnHCh ua 
aMnnHTY.D;HhiH auann3aTop THna AM 4096, r.D;e qepe3 cne
unanhHYIO KO.D;HPYIOIUYIO CHCTeMbl nOCTynanH Ha pa3Hhle 
q)ynnhl Mar:HnTHo- 3anoMnnaioiUero ycrpoiicTaa /M3Y I ana
nH38;TOpa. ,lJ;aHHhie no .D;H!IJ!IJepeHI.J;HanbHbiM Ce'leHHHM H yr
nOBbiM pacnpe.D;eneHHHM H3BneKanHCh H3 pac'leTa nnoiUa.D;H 
miKa .D;eHTOHOB.Ha 3HepreTH'IeCKOM cneKTpe. CxeMa onhiTa, 
ero OC.06eHHOCTH, 6noK-cXeMa . HH.D;HKai.J;HH HMnynbCOB H 
MeTO.D;HKa pacqeTa .D;H~epeuunlimhnbiX H nonHhiX ceqeunii 
jiiPHBe~eHbipauee /21. · .· · · · · 

Pe3yAbmambt U3Mepenuu 

Ha pnc. 1 npe.D;c.Taanenbl . .D;~!IJ!IJepeuunanhnhie ce'leHHH 
peaKUHH 15 N(

3
He, d0 ) 

16 0 , H.3MepeHHbie no.D; .yrnaMH 45°, 
0 0 . ! • 

90, , 135 B na6opaTopuoii.cncTeMe Koop.D;HHaT .. H3_MepeHHH 
npoBO.D;HnHc;h. B HHTepaane 3H~prnii 2,2 - 4,2 M3e c waroM 
60-90 _1(36. 

Ha puc. 2 npe.D;cTaane~bl p;aHHbie no yrnoBbiM pac!Jpe
.D;eneHHHM . npn .D;eBHTH 3H,a'I~HHHX 3Heprnii, . ua pnc .. 3 -
nonHbie Ce.'leHHH peaKI.J;HH; KOTOpbie .MOHOTOHHO paCTYT 
C .yaenH'IeHHeM 3HeprHH, npHHHMaH 3Ha'leHHH ,OT 0,64 MfsapH 
.D;O 2,48 M6apH npH ee H3MeHeHIIH .OT 2,3 '.D;o 4,06 M~e.co~ . 
oTBeTcraeum~.- · Cpe.nnH.H. K:Bap;paTH'IH.aH owneyKa a6c.onroTHhix .· 
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JHal.JeHHii .D.H¢4JepenuuanLHLIX ceqenuii ne npeBbiiiiaeT 4o/o. 
0IIIH6Ka HOpMHPOBKH yrJIOBLIX pacnpe.neneHHH. - He 6onee 
So/o. KBa.npaTHl.JHaH OIIIH6Ka noJIHLIX ceqennii "' 6o/o. 0IIIn6Ka . 3 
B onpe,lJ.eJieHHH 3HeprHH YCKOpeHHLIX HOHOB He B HHTepBaJie 
3HeprHH 2,2 - 4,1 M36 MOHOTOHHO H3MeHHeTCH, npHHHMaH. 
3Hal.JeHHH OT 1,5o/o .D.O 0,70/o COOTBeTCTBeHHO. . 

06cyxoeuue pe3y/l&mamoe 

CTPYKTypa KPHBLIX aoJ6y)K.nenns yKaJLIBaeT Ha JaMeT
HLiii BKJia.D. MeXaHH3Ma COCTaBHOro H.D.pa. CHJILHO BhiTHHyTaH 
Ha · MaJILIX yrnax;, ciJopMa yrnoaLix pacnpe.neneHnii yKaJLIBaeT 
Ha CyiUeCTBeHHYIO pOJih MeXaHH3Ma npHMOrO B3aHMO.D.eii
CTBH~.8 B CBH3H C TeM, l.JTO llJIOTHOCTh ypOBHeii COCTaBHOrO; 
s.npa F B HHTepaane cHCCJie.nyeMLIX 3Heprnii B036y)K,lJ.eHHH 
.nocTaTOl.JHO aennKa fo 1 K3e-L npn E603 = 16,5 M:Jel, 
HMeeTCH B03MO)KHOCTh onpe.neneHHH BKJia,lJ.a MeXaHH3Ma 
COCTaBHOrO H,lJ.pa no CTaTHCTHl.Je.CKOH TeOpHH XayJepa-
4Jeiii6axa. OuenKa nnoTHOCTH ypoaneii npoae.neHa corna:cno 
pa6oTaM h. 4/ c TOl.JHOCTLIO .no ciJaKTopa 1,7. YtieT BKna.na 
:MeXaHH3Ma npHMOrO B3aHMO,lJ.eHCTBHH,· paCCMaTpHBaeMoro 
HaMn KaK npouecc cpLIBa npoToHa, ocyiuecTansncs B 6op
HOBCKOM npn6JIJI)KeHHH C HCllOJih30BaHHeM HCKa)KeHHLIX BOJIH 
IEIUIBI. O.nHaKo B · cnyqae Haiiieii peaKUHH ncnonLJoBaHne 
MeTo.na Tpe6yeT oco6oro no,Axo.na nJ-Ja paccornacoainns 
llO op6HTaJILHhiM MOMeHTaM BO BXO,lJ.HOM H BhiXO,lJ.HOM ~- . 
Hanax, orpaHHl.JHBalOIUero o6nacTL npnMeHHMOCTH EIUIB s/ 
Hannqne paccornacoaanns nnnrocTpnpyeTcs npnae.neHHLIM 
Ha pHC. 4 rpaciJHKOM 3aBHCHMOCTH MO.D.YJIH K03cPcPHUHeHTOB 
OTpa)KeHHH l Tf e I B cPYHKUHH op6nTaJILHOro KBaHTOBOro l.JHCJia 
e. paCCl.JHTaHHOro npn .D.BYX 3Hal.Je~HHX 3Heprnn, I E3fl ~ = 
= 3,78 M3e n E38 e = 11 M:Jel. Manoe JHal.JeHne I rye I no
KaJLIBaeT CHJILHOe norJIOIUeHHe ,AaHHOH napunaJILHOH BOJIHLI, 
60JihiiiOe I6JIH3KOe K e.D.HHHUel - OTCYTCTBHe B3aHMO.D.eii
CTBHH. ·Kal( BH.D.HO. H3 pHCYHKa, B ·aMnJIHTY.D.Y ;ynpyroro 

3H Is N . 3 s· M . . ~ pacceHHHH e· Ha · npH· 3HeprHH , 36 OCHOBHOH ' 
BKJia.D. .naroT napunanLHL'Ie BOJIHLI c . e 3n e = 0,1;2, B TO 
apeMH KaK B ynpyroM paccesnnn .neiiToHa 1:1a 160 I c 3Hep
rneii, COOTBeTCTBYIOIUeii KHHeMaTHKe peaKUHH 15N( 3He,d
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yqacTBYIOT B OCHOBHOM e d ,no 5 , IIOCKOnhKy B Bblpa)J(eHHH 
.nnn aMnnHTY.D:bi peaKQHH 15N ( 3 He, d0 ) 16 0 op6HTanhHhie 
MOMeHTbl e 3H e MOryT KOM6HHHpOBaTbCH nHlllb C MOMeH-
TaMH ,neHTOHa fa = f 3 + J, B peaKQHH yqacTBYIOT,neii-

He · · ·•· · · ·.:. 
TOHbl TaKHX _MOMeHTOB, KOTOpbie ,naiOT oqeHb ManbiH BKna,n 
B Bblpa)J(eHHe aMnnHTY.D:bl ynpyroro pacceHHHH ,neHTOHOB 

. ' H TeM .caMbiM He yqacTBYIOT B npoQecce onpe.neneHHH 
OnTHqec~or~ noTeHQHana ,D;eHTOHa. 3TO H npHBO,D;HT K:He

npaBHnhHOMy onucaHHIO ceqeHHH peaKQHH. KaK noKa3an 
CTOK /sf, uccne.noaaamuii TaKoe paccornacoBaHHe .nnn pe
aKUHH(3He,a)/.nnn peaKUHH THna ( 3 He,d) aonpoc Henc
cne.noaancn/, ao axo,nHOM KaHane 6ne.nyeT ucnonh3oBaTb 

onTuqecKHe noTeHuHanhl, nonyqeHHble H3 3KcnepnMeHTOB 
no ynpyroMy pacceHHHIO, B TO BpeMH KaK B BhiXO,D;HOM KaHane 
BhirionHeHue 3Toro Tpe6oaaHHH He o6JnaTenhHo. OniuqecKue. 
llOTeHUHa.ribi B BhiXO,D;HOM KaHane ,D;On)J(Hbl y,noaneTBOpHTb on
pe,neneHHOMy ycnOBHIO, KOTOpoe B cnyqa~ BCnOnb30BaHHH 
ero .nm1 Hameii peai<uuu (3 He, d) 3anumeTcH a au.ne: 

of 
3 

II e d · 1 P 2 J[U (r)- U (r) ;... ~ (r)]r dr . l 
. <-< 

p 2 • 
JV (r)r dr 

/1/ 
f3H e: 

r,ne U (r) , U d(r), I'P (r)- nOTeHUHanhi /HX ,neHCTBHTenbHaH 
q~cTh/ 3 II e , .neiiToHa u npoToHa cooTBeTCTBeHHo .. 

Hpu no.nroHI<e 3I<cne puMeHTanhHhiX pe 3Ynh,Ta TOB Me To
.noM. liiiHB ucnonh30Bannch pa3nnqHhie KOM6HHaQHH napa
MeTpoa onTuqeci<nx noTeHQuanoa. Hx 3HaqeunH 6panucb 
H3 pa6oT /6-JO/, 113 3THX KOM6HHaUHH 6LinO Bhi6paHO nHTb, 

Q . .. 

.naromux yrnoBbie pacnpe.neneHun, no «lJqpMe caMbie 6nH3I<He 
K 3KCnepHMeHTanhHbiM. Ha OCHOBe 3THX noTeHiiuaiioB nyTeM 
BapbHpOBaHHH pa,nuyca ,neHCTBHTenbHOH qacTH llOTeHQHaiia 
.neiiToHa ( r ) 6bmo 'rronyqeHo cornacue pacqeT.HhiX ·c JK-u 
cnepuMeHTanhHhiMH nono)J(eHHHMH nepaoro u BToporo MaK-
CHMYMOB, a TaK)J(e nepaoro MHHHMyMa yrnOBhiX pacnpe,ne
neHHU. Hcnonh3yeMbie napaMeTpbi 3HaqeHHH r u'OI I J% npe.n
cTaaneHbl B Ta6nuQe 1. B 3Toii )J(e Ta6nuQe npuae.neHbi 
pacqeTHhie 3HaqeHun cneKTpocKonuqecKoro «lJaKTopa S • 
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YKa3aHHLIH aHaJIH3 rrpoae,I:(eH 6e3 yqeTa BKJial(a Mexa

HH3Ma COCTaBHOrO Hl(pa, IIOCKOJILKY BeJIHqHHa 3TOrO BKJia,I:(a 

a ceqeHHe peaKIUIH a o6nacTH MaJihiX yrnoa, rl(e orrpel(e

nHeTcH crreKTpOCKOIIHqecKHH lj,JaK.TOp, Mana. /CornaCHO Teo

pHH Xay3epa -<I>eirr6axa - He 6onee ,I:(Hij,Jij,JepeHu;HaJILHoro ce

qeHHH Ha 60JILIIIHe yrJILI/. , . 

llonyqeHHLI_e pe3yJILTaTLI II03BOJIHJIH 06HapymHTL 

CJiel(yiOI.IJ;He 3aKOHOMepHOCTH: 

1. OrrTnqeCKHe rroTeHu;HaJILI, B3HTLie H3 pa6oT./6 - 9< He 

OIIHCLIBaiOT yrJIOBLIX. pacrtpe,I:(eJieHHH ,I:(eHTOHOB H3. peaKIJ;HH 
15 N ( 3 He' do )160' 1;1: II:mneKaeM.Lie c TaKHMH IIOTeHu;HaJiaMH 

CITeKTPOCKOIIHqeCKHe lj,JaKTOpLI IIPHHHMaiOT 3HaqeHHH OT 1,5 
,!:(0 4,5 .. 

2. He6onLWHM H3MeHeHHeM pal(uyca l(eiicTBHTenLHoii 

qacTH OIITHqecKOrO.IIOTeHIJ;HaJia ,I:(eHTOHa MO)f(HO ~06HTLCH 
rrpaBHJILHOrO IIOJIO)f(eHHH OCHQBHOrO H BTOporo MaKHMYMOB 

H rrepaoro MHHHMyMa Ha KpHaoii yrnoaoro pacrrpel(eJieHHH. 

llorryqeHHLJe B 3TOM CJiyqae pacqeTHLie 3HaqeHHH CIIeKTpO

CKOIIHqeCKHX lj,JaKTOpOB HaXO,I:(HTCH B rrpel(eJiaX 3,21 - 4,8. 
3. KoMfiHHaiJ;HH IIOTeHu;HaJIOB, rrpaBHJILHO OIIHCLIBaiOI.IJ;HX 

oTHomeHne ceqeHHii a MHHHMYMax H MaKCHMyMa"x /rroTeH

u;nanLI 3, 4 Ta6JIHIJ;LI 1/ yl(OBJieTBOpHIOT ycnOBHIO;ManOCTH 

OTHOWeHHH of I I. 3TH IIOTeHu;miJILI ,I:(aiOTTaKme rrpaBHJILHYIO 

3aBHCHMOCTL yrJIOBLIX pacrrpe,I:(eJieHHH C H3MeHeHHeM 3Hep-
rHH 3 He. . · .: -~-

4. B cnyqae; KOrl(a OTHOWeHHe of)! BeJIHKO,: yrJIOBOe 

pacrrpel(erreHHe orrHCLIBaeTCH ·rrnoxo; llpu 3TOM 3HaqeHHH 

CIIeKTPOCKOIIHqe CKOrO lj,JaKTOpa IIPH HH3KHX 3HeprHHX 

IE 3H e = 2,41 ; M36/ CHJILHO 3aHHmeHo /a 2-3 pa3a/. 

ll,OJiyqeHHLie 3aKOHOMepHOCTH II03BOJIHIOT HaM C,I:(eJia TL 

3aKJIIOqeHHe 0 ITpHMeHHMOCTH 6opHOBCKOrO IIpH6JIH)f(eHHH 

C HCKameHHLIMH BOJIHaMH l(JIH HCCJie,I:(yeMOrO HaMH CJiyqaH 

paccornaCOBaHHH ITO MOMeHTaM BO BXO,I:(HOM ·H. BLIXO,I:(HOM 

KaHarrax. YKameM, qTo no.!( rrpnMeimMocT~IO- MeTo,I:(a rro

HHMaeM CIIOC06HOCTL H3BJieqeHHH C ero rroiiOI.IJ;LIO rrpaBHJIL

HLIX 3HaqeHHH crreKTPOCKOIIHqecKHX lj,JaKTOPOB. Tor,I:(a ,I:(JIH 

IIOJiyqeHHH 3THX 3HaqeHHH B pacqeTaX C HCIIOJIL30BaHHeM 

JillHB Ha,I:(O ,I:(OIIYCTHTL aapLHpOBaHHe ,I:(eHTOHHOrO IIOTeHIUI

arra, qTo6LI o6ecrreqHTL rrpaBHJILHoe rrorromeHHe rrepaoro 

MaKCHMyMa H MHHHMyMa KPHBOH.yrJIOBOrO pacrrpe~eJieHHH 
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IIpH O.I(HOBpeMeHHOM y.I(OBneTBOpeHHH ycnOBHH ManoCTH OT
HOIIIeHHH of I I . ITo HaiiieMy MHeHHIO, 3TO OTHOIIIeHHe MO)KHO 
C'IHTan. ManLIM, ecnH 8!11 He npeBhiiiiaeT 30o/o. B pe3ynhTa
Te TaKoro IIO.I(XO.I(a .I(nH ,I(anbHeHIIIHX pac'IeTOB HaMH Bhi6paH 
Ha6op napaMeTpOB OIITH'IeCKOrO IIOTeHU,Hana, KOTOphiH 0603-
Ha'IeH B Ta6nHu,e 1 CHMBOnOM 4~ 3Ha'IeHHH rrapaMeTpOB 
rrpHBe.I(eHLI B Ta6nHu,e 2. 8/ If .L(nH 3Toro Ha6opa - 3o/o. 

lfHTepeCHO OTMeTHTh, 'ITO 3Ta KOM6HHaU,HH IIOTeHU,HanoB 
o'IeHh xopollio orrHchmaeT 3KcrrepHMeHTanhHhie pe3ynhTaThi, 
nonyqeHHhie lioHe H .I(p. hi npH E Jll = 11 M:Je. 0KoH-

e . 
'IaTenhHoe JHa'IeHHe cneKTpocKOIIH'IecKoro ~aKTopa nony-
'IeHo Ha ocHoBaHHH no:UroHKH 3KcriepiiMeHTanhHoro yrnoaoro 
pacnpe.I(eneHHH cyMMOH BKna.I(oB oT npHMoro npou,ecca 
H. o6pa30BaHHH COCTaBHOro H.I(pa MeTO.I(OM Xay3epa-<l>eiii-
6axa 112

•
131. B KaLiecTse uopMHpoBo'IHoro K03~~Hu,HeHTa, 

cornacuo liaccenro In/, 6hmo npHHHTo 4,42. ,nnH cneKTpo
CKOIIH'IecKoro ~aKTopa S nonyLieHo 3Ha'IeHHe 3,93. IlpH 
3TOM aenHLIHHa 1 /f0 p 0 I 10 - cpe.I(HHH IIIHpHHa ypoBHeii 

cocT.aBHoro H.I(pa co crrHHOM Hynh, Po - cpe.I(HHH nnoTHOCTh 
ypOBHeif/, OTHOCHmaHCH K o6naCTH B036y~,I(eHHH COCTaB
HOrO H.I(pa 

18
F / £ 8036.;; 17,3 M3e/, ripHHHMaeT 3HaLieHHe 

0,014. 0TMeTHM, 'ITO BCJie,I(CTBHe Manoro BKna.I(a Mexa
HH3Ma COCTaBHOrO H.I(pa BenH'IHHa J /f0 Po Orrpe.I(enHeTCH 

C He6onhiiiOH TO'IHOCThiO /~aKTOp 2+3/. IlonyLieHHhie 3Ha-· 
LieHHH CIIeKTpOCKOIIHL!eCKOrO ~aKTopa ,6LinH HCIIOJihJOBaHhl 
.I(nH OIIHCaHHH yrnoaoro pacnpe.I(eneHHH!rrpH EO,JHe =2,4M:Je, 
r,I(e BKIIa.I( MexaHlf3Ma cocTaBnoro H.IJ:pa3Ha'IHTenhHo 6onhiiie 

jl If: p = 0,052/. _naHHLie rrpe.I(CTaB.i:IeHbl Ita PHC. 5. lf3 
0 0 , I 

pHCYHKa BH.I(HO, 'ITO yrnoBoe pacnpe_neneHHe BIIJIOTh .I(O 
nepaoro MHHHMyMa XOpOIIIO COBIIa.I(aei'c pacqeTHLIM. Cne
.I(yeT 3aMeTHTh, 'ITO .I(O IIpOBe.I(eHHH HaCTOHmHX 3KCIIepH
MeHTOB B nHTepaType cymecTBOBan pH.I( 3Ha'IeHHH CIIeKTpo
CKOIIH'IeCKHX ~aKTOpOB, rrony'IeHHLIX H3:peaKU,HH (J, 3He) , 
(d,n), (

3
Hc,d). TaK, nanpHM,ep, a pa6oTax /14-171 3TH. 

3Ha'IeHHH HaXO.I(HnHCb B rrpe.I(eiJax 3,5 - 4,28, B. TO BpeMH 
KaK B pa6oTe nOHe li/, BhiiiOnHeHHOH C XOpOIIIeH TO'IHOCThiO, 
3Ha'IeHHe S cocTaBnHno 2,6. B npou,ecce Haiiiero paccMoT
peHHH 6binO 06Hapy~eHO, 'ITO .I(ilHHLie nOHe 3aHH)KeHbl 
BCne,I(CTBHe OIIIH6KH HOpMHpOBKH pac'IeTOB. Ilocne rrepecqe-
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(, 

Ta 3KcnepuMeHTanhHhie .nanHLie iione npHBO,ZJ;HT K S = 3,9, 
'-ITO xopowo cornacyeTCH ·co aceMH ocTanhHhiMH c)'lllecT
ayromHMH 3KCnepHMeHTaJibHbiMH ,ZJ;aHllbiMH, npHBe,ZJ;eliHbiMH 
a Ta6nuue 3. 

3aK/l10'1eHue 

IIo.npo6nhlii ananu3 KPHBhiX ao36y)f(.nenHH H yrnoBhiX 
pacnpe.nenennii noKa3aJI, '-ITO B nnTepaane 3Hepruii 2,4 -
4,2 M3e peaKUHH 15N( 3 He, d 0 Jl 6 0 u.neT npeHMYIUeCTBeiino 
nyTeM MexanH3Ma cpbma npoTona. IIonyqenHbie .nannLie 
no yrnOBhiM pacnpe.nenennHM xopowo omiCbiBaiOTCH Konu
qecTaeuno c noMOtnhiO pac'-leToB no MeTo.ny IICKa)f(eHHhiX 
aonn c yqeToM. BI<na.na cocTaauoro H,ZJ;pa no Teopnn Xa
y3epa~<l>ew6axa. IIonyqennoe 3naqeniie cneKTpocKonuqec-

Koro. clJaKTopa xopowo cornacyeTcH c TeopeTn'-leCI<IIM pa"
qeToM Kenbcoua u .np. 118 I, II 3naqennHMH cnei<TpocKonn
qecKoro clJaKTopa, nonyqennhiMH a pH.ne 3I<cnepnMenTanLHhiX 
pa6oT /eM. Ta6nnuy 3/. 

limi3Koe K tJeTblpeM 3KcnepnMeHTaJihHoe 3HatJenne 
cnei<TpocKonnqeci<oro ¢ai<Topa noKa3hlBaeT na Manoe oT
Knonenne CT.PYKTYPhi H.npa 15 N OT KonclJnrypaunu "o.nna 
p 1 ; 2 ,!J;blpKa B ,ZJ;Ba)f(,ZJ;bl MaruqecKOM 160 ", a TaK)f(e CTpyi<
TYPhi OCHOBHOrO COCTOHHHH H,ZJ;pa 16 0 OT 'iHCTOH I<OHcPHry- . 
pauuu 3aMKHYThiX o6ono1.1ei< I IB/. KaK au.nno H3,Ta6nnuLI 3, 
3HaqeUII.Ii CneKTpOCKOnH'-IeCKUX $aKTOpOB nonyqeHhl npH 
3HeprnHx, 6onbwnx 10 M3e. B nacToHmeii pa6oTe npoae.nen 
KonuqecTaennLiii anann3 n·pu 6onee HH3KHX 3Hepnux, .na)f(e 
B npucyTCTBHH yMepennorC6 paccornacoaannH no op6nTanb
HhiM MOMeHTaM BO BXO,ZJ;HOM H BhiXO,!J;HOM KaHanax. 06pa
maeT ·na ce6H annManue nannque na Kpuaoii nonnhiX ceqe
nuii paccMaTpuaaeMoii peaKUHH B paiione 3,2 M3e nepe
rynHpnocTu, KOTOpOH COOTBeTCTByeT 3HepriiH B036y)f(,ZJ;eHHH 
cocTasnoro H.npa 18 F 16,83 M3e. Cornacno pa6oTe /22/, 
B paiione :noii 3Hepruu Bo36y)f(,!J.eHuH/- 16,88 M3e/ nMeeTcH 
CHJihHhlH ypoBeHh CO CnHHOM 7- HllOJIHOHWHpHHOii-200K36. 
O.n:Hai<o Tpy.nno ce6e npe.ncTaBHTh, '-ITO nonyqennaH naMH 
neperyJISlPllOCTh HMeeT OTHollleHHe I< 3ToMy coc1-o1muro, . 
noci<OJihKY npoHHI<HOBeHHe B JI.I@O 15 N Sl,Aep 3 He c 3Hep -· 
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G 

rnei! -3,2 M36 c op6nTanhHhiM MOMeHTOM e = 6 Iieocyll.\eCT
BUMO. /Ko~$$nuneHT TpancMnccnn MeHLllle 10- 4 I. BLI
ncnenne npnpoJJ.bi :noi! neperynHpnocTn Tpe6yeT OTJJ.enhno
ro paCCMOTpeHHH. 

AsTophi npnnocHT rny6oKyiO 6naroJJ.apnocTh H. TbiK3 
n M.B.CaseHKOBOH 3a noMO!Uh B o6pa6oTKe 3KcnepnMeH
TanhHhiX pe3ynhTaToB, a TaK)Ke B . .H.<I>ypMaHy n M.A6y-
3eHJJ.Y 3a none3Hhie o6cy)KJJ.eHnH. 
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