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BeeoeHue 

HacTox~ag pa6oTa xsnxeTcx npo~on*eHHeM uccne~o
BaHHH g~epHhlX peaKQHH TpHTHX C 6epunnHeM npH 3HeprHH 
TPHTOHOB ~0 2 M3B. 

Hccne~oBaHHe peaKQHH TpHTOHOB c H30TonaMH nerKHX 
3neMeHTOB npu HH3KHX 3Hepruxx npe~cTasnxeT 3Ha1.fHTenL
HMH HHTepec. ,ll,o CHX nop OCTaeTCX HeXCHhlM, DO\feMy B 
peaKQHXX Ha O~HHX g~pax \feTKO npOXBllXIOTCX 34><lleKTLI, 
CBX3aHHhle C COCTaBHhlM g~pOM /nHKH Ha KpHBhlX BhlXO~a 
H pe3KOe H3MeHeHHe ~OpMhl yrnOBhlX pacnpe~eneHHH BM· 
neTaJO~Hx 1.faCTHQ c 3Heprue8/, a B peaKQHXX ua ~pyrux 
H~pax, OTllH\faJO~HXCX OT nepBhlX Ha O~HH HllH ~Ba HYKllOHa, 
TaKHX 34><lleKTOB He o6uapy*eHo. KpoMe Toro, ~a*e npu 
uccne~osaHHH Henocpe~cTBeHHO peaKQHH 9 Be ( t, n ) 11 B 
npH HH3KHX 3HeprHHX B pa3llH1.fHhlX pa6oTaX nony1.feHM 
cyll{eCTBeHHO pa3nH1.faro~uecx peJynLTaTLI. B pa6oTe BanL
Tepa H ~p. /I/ Ha KpHBOH BhlXO~a 3TOH peaKQHH 06Ha,Py*e
HLI MaKCHMYMhl, a B pa6oTe CepoBa H ry*OBCKOrO /27 OHH 
He o6Hapy*eHM. B nuTepaType HeT cse~eHHH o6 yrnoswx 
pacnpe~eneHHXX HeHTpOHOB, COOTBeTCTBYJO~HX nepexo~aM 
Ha pa3nH1.fHMe ypoBHH KOHe1.fHoro x~pa 11 B /puc. 1/. 

TaKHM o6pa30M, sonpoc o cymecTBOBaHHH pe3oHaHcos 
B peaKQHH 9 Be ( t, n) II B H COOTBeTCTBYIOII.{HX HM CO~ TOX
HHH COCTaBHOrO H~pa 12B, npHBe~eHHhlX B pa6oTe /I/, TaK 
*e, KaK H BOnpoc 0 MeXaHH3Me 3TOH peaKQHH, OCTaJOTCX 
OTKphlThlMH. 

C QenLJO nony1.feHHX ~ODOllHHTenLHOH HH~OpMaQHH 0 xa
paKTepHCTHKaX paCCMaTpHBaeMOH peaKQHH HaMH npe~npu
HXTO uccne~oBaHHe yrnoswx pacnpe~eneHHH oT~enLHMX 

rpynn HeHTpOHOB npH HeCKOllLKHX 3HeprHXX TpHTOHOB OT 
1,1 ~o 1,7 M3B. llpe~sapHTenLHMe pe3ynLTaTM H3MepeHHH 
~nH HaH6onee HH3KOH 3HeprHH 6MnH npHBe~eHM B pa6o
Te /J/. 
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Puc. 1. CxeMa ypoeHeu Jlopall B· 

3KcnepuMeHm 

TouKaJI 6epunnueaaJI MHWeHh 6e 3 no,D;no:>KKH ,D;HaMeT
pOM 8 MM 60M6ap,D;HpOBanaCb TpHTOHaMH, YCKOpeHHbiMH 
3neKTpOCTaTH"'eCKHM reuepaTOpOM 3r-2 na6opaTOpHH 
ue~Tpouuo~ ~H3HKH OH.HH. KonuqecTBO JI,D;ep 6epunnHJI 
Ha KBa,D;paTHbl~ CaHTHMeTp MHWeHH n He= /1,2±0,1/.10 Ill 
onpe,D;eneuo no BbiXO,D;Y a -qacTuu' H3 /plaKUHH 9 Be( t , a ) H 
H3BeCTHOrO Ce"'eHHH 3TO~ peaKUHH 4 

• qucno na,D;aiO~HX 
Ha MHWeHb TpHTOHOB onpe,D;enJinOCb no HOHHOMY TOKY, 
H3Mep.HeMOMY C nOMOI.QbiO HHTerpaTopa TOKa. 

CneKTpbl He~TPOHOB H3 peaKUHH 9 Be(t,n) H3Mep.HnHCb 
C nOMO~biO JI,D;epHbiX ~OT03MynbCH~ THna Jl- 2 pa3MepOM 
20x40 MM H TOn~HHOIO 250 H 400 MKM. 3MynbCHH, 
3aaepuyThle B qepuyro 6yMary, ycTauaanuaanHCb ua anro
MHHHeBoM KOnbUe BOKpyr MHIIIeHH no,D; 10 ~HKCHpOBaHHbiMH 
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yrnaMH /1.1epe3 Ka)I(J:{ble 18°ua"'HHaJI oT 0°/. PaccTOJIHHe 
Me:>K,D;y 3MynbCHJIMH H MHIIIeHbiO COCTaBnJinO 75 MM. Yron 
Me)I(J:{y HanpaaneHHeM BblneTa Heii:TpOHOB H3 MHIIIeHH H 
noaepXHOCTbiO 3MynbCHH B cpe,D;HeM COCTaBnJin - 3 °. )l;n.H 
nony"'eHHJI cneKTpOB He~TpOHOB H3Mep.HnHCb TpeKH npo
TOHOB OT,D;a"'H B 3MynbCHH, ne:>K~~He B nHpaMH,D;e C nono
BHHHbiM yrnOM npH BepiiiHHe 10 · H3MepeHHe TpeKOB Bbl
nonueHO a HucTHTyTe ~H3HKH no,D;3HHCKoro yuuaepcuTeTa, 
IIHP. Bcero 6blno H3MepeH<r100 000 TpeKoB. 

Pe3yAb11Ja11lbl 

Yrnoable pacnpe,D;eneHHJI ue~Tpouoa H3MepeHbi npu 3Hep
ru.Hx TpHTOHOB 1,10; 1,30; 1,51 H 1,70 M3B. 0,D;HH H3 
40 nony"'eHHbiX cneKTpOB He~TpOHOB noKa3aH Ha puc. 2. 
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OT ,IJ;enLHble rpynnbl HeHTPOHOB n 0 , n 1 , n 2 , n 6 H n 8 co

OTBeTCTBYIDT nepeXO,IJ;aM B OCHOBHOe COCTOBHHe H Ha 1,2, 
6,8 ypoBHH KOHeqHoro B,IJ;pa liB /puc. 1/. rpynnbl n 4 H 

n5H3·3a 6nH3KOrO pacnono~eHHB COOTBeTCTBYID~X ypoa

HeH liB He pa3,IJ;enBIDTCB. rpynnLI n3 H n 7 npH acex yr

nax H 3HeprHBX TfHTOHOB nepeKpbiBaiDTCB C rpynnaMH 
no H n 1 H3 peaKU.HH ~ ( t , n ) • BKna,IJ; OT 3THX rpynn 

MO~eT 6LITh 6onLWHM H3- 3a 3arpB3HeHHB MHWeHH yrnepo

,IJ;OM. Heii:TpoHHaB rpynna n 9 a 6onLWHHCTBe cnyqaea 

nepeKpblaaeTCB c rpynnaMH n 1 , n 2 , n 3 H n 4 H3 peaKU.HH 

16 0 ( t, n ) . ,ll;nB 3HeprHB: Heii:TpOHOB Bblme 3 M3B npo

cMoTpeH 06'heM 3MYllLCHH npHMepHO Ha 30~ 60llhWHH, qeM 

,IJ;llB OCTallLHbiX 3HeprHH. 

Yrnoable pacnpe,IJ;eneHHB Heii:TpoHOB noKa3aHbl Ha 

puc. 3-6. B owH6KH ,IJ;H4>ci>epeHu.HanLHbiX H nonHbiX ceqeHHH 

/B Ta6nHU.e/ He BKnroqeHa OWH6Ka HOpMHpOBKH ceqeHHB, 
COCTaBnBIDJ..QaB -30~. 

3HaqeHHB ,IJ;H4>ci>epeHu.HanLHLIX ceqeHHH BLJqHcneHbl no 

liJopMyne 

da 
dO-

1 

nt no(> 

dtf! 
d~-

r,IJ;e: n t - qHcno TpHTOHOB 6oM6ap,ll;HpyiDlli,HX MHWeHL, 

n Be - KonHqecTBO B,IJ;ep 6epHnnHB Ha KBa,IJ;paTHbiH caH-

THMeTp MHWeHH, dtf! I d w - noToK Heii:TpoHoB, H3MepBe

MbiH C nOMOlli,LID B,IJ;epHOH 3MYllLCJ!H, liJopMyna ,IJ;llB BbJqHc
neHHB KOTOporo B3BTa H3 pa60Tbl ' S/. 

CnnoWHble nHHHH Ha pHCYHKax - pe3ynLTaT no,IJ;rOHKH 

Ha 3B.M 3KCnepHMeHTanLHbiX ,IJ;aHHbiX C nOMOlll,hiD llHHeHHOH 

KOM6HHaU.HH nonHHOMOB Jle~aH,IJ;pa. Ko34>ci>HU.HeHTbl pa3no~e
HHB no nonHHOMaM npHBe,IJ;eHbl a 111a6AU14e. TaM ~e H Ha 

puc. 7 noKa3aHbl nonHble ceqeHH.Il ,IJ;n.ll OT,IJ;enLHhiX rpynn 

HeiiTpoHoa, nonyqeHHhle HHTerpHpoaaHHeM yrnoahlx pac

npe,IJ;eneHHii:. 
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3aKA10'1eHUe 

HJ paccMoTpeHHH yrnoshlx pacnpe~eneHBH HeHTPOHOB, 
BMeiOII.\BX cnO:>I<:HYIO B 6hlCTpO MeHHIOII.\YIOCH C :meprBeH 
$opMy, B KpBBhlX nonHhlX ceqeHBH MO~HO C~enaTb BhlBO~ 
0 TOM, qTo MeXaHB3M peaKI(BB 9Be (t,n ) npB 3HeprBB 
~o 2 M3B BMeeT cno~HhlH xapaKTep, BKna~hl a~· Hero 
BHOCHT KaK MeXaHB3M npHMhlX peaKI(BH, TaK B MeXaHB3M 
COCTaBHfrO H~pa. 3TOT BhlBO~ llO~TBep~aeT peJynhTaThl 
pa6oThl I I . B KOTopoii Ha KpBBOH BhlXo~a uccne~yeMoH 
peaKI(BB o6Hapy~eHhl MaKCBMYMhl, B npOTBBOpeqBT B3Mepe • 
HBHM pa60Thl /2/, B KOTOpOH TaKBe MaKCBMYMhl He 6hlnB 

o6Hapy~eHhl. 

ABTOphl Bhlpa~aiOT 6naro~apHOCTh JI.TI.TiucapeBOH , 
K.KapnHK, M.H.KpusonycToBy Ja noMOII.\h B pa6oTe B 
H.B.CuJosy Ja npoHsneuuoe BHBMaHBe K pa6oTe. 
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