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BBE/lEH~E 

/laHH~e npocTpaHcTeeHHoro pacnpeAeneHL-1R nnoTHOCTL-1 reHepau,1,11,1 
nepB"1YH~X. (reHep1,1poeaHH~X KacKaAOM peaKu,1-1~ (e,y), (y,n}) He111-
TPOHOB B pacnonoH<eHHOIII B aKTL-1BHOl/l.30He (A3} L-1MnynbcHoro 6yd
Tepa M"1WeH"1 sneKTPOHHoro "1HH<eKTOpa 1,1 OKPYH<a~1,1x ee cTepH<HRX 
A3 Heo6XOA"1M~ AnR OnT"1M"13a41,11,1 cpopMbl 1,1 MecTononomeHL-1R ML-1WeH1-1 
B A3 C u,enb~ o6ecneYeH"1R ~aKC"1ManbHOrO B~XOAa HelllTpOHOB. 

B 1989 r. '-1 ' 6~ npeAnoH<eH cnoco6 L-13MepeHL-1R Ta'koro pacnpe
A~neH1-1R, OCHOBaHH~~ Ha CBOI/ICTBe COAepH<alllerocR B ecTeCTBeHHOM 
sonbcppaMe "130Tona 182W nocne (y,n)-peaKu,1,11,1 npeepalllaTbCR B oT
cyTcTeoeasw111111. B ecTeCTB9HHOM w AO o6nyYeHL-1R paAL-10aKTL-1BHbll/l 
18 1W, HenoBTOp"1Mbll/l AnR APYrL-1X paA"10aKrnBHblX RAep y-cneKTP KO

•TOporo (c Ey = 57,7; 66; 136,3; 152,5 K~B) 1,1 nep1,10A nonypac- -
naAa ~l/2 = 121,271 cyTOK YA06H~ AnR AnL-1TeribHOro *paHeHL-lR 1,1 
nonyYeH"1R 1-1HcpopMau,1,11,1 o pacnpeAeneH1,11,1 1-1Meewe111 MecTo reHepau,1,11,1' 
nepB"14H~X HE!~TPOHOB. O~o6eHHO none3HO TO, YTO npo6er yKa3aH
HblX xapat<TepH~X AnR 181W y-KeaHToB s eonbcppaMe Hel npeeocxoAL-lT 
1-1,5 MM (a Ami Ha"16onee "1HTeHC"18HblX n"1HVII/I c Ey = 57,7. 1,1 
66 K38 OH. MeHbWe 1 MM)' _YTO "1CKntO';laeT ycpeAHeHL-le pe3ynbTaTOB . 
"13MepeHL-1R no 06beMy, a TaKH<e 6onbWOI/I nep"10A nonypacnaAa, no3~ 

_BOnR~l,11/1 B~CBeT"1Tb HemenaTenbHOe IPOHOBOe y-1,13nyYeH1,1e, CBR3aH
. HOe C KOpOTKOH<"1B~M"1 B036YH<A9HHblMi,1 COCTORH"1RMi,1 RAep APYrL-1X 
"130Tonoe eonbcppaMa 1,1 np1t1Mece111,. s TeYeH1t1e HeAenb 1,1,AaH<e Mecs:i
u,es nocne 06nyl.jeH1t1R MaKeTa 6e3 3aMeTHblX noTepb none3HOIII 1-1H
¢opMau,1,1·1,1. 

CYlllHO'cTb ~ nPE.llBAP~TEnbHMl- 3KCnEP~MEHTAnbHMP 
nPOBEPKA cnoc06A . 

/lOCTaTOYHblM AflR nocneAy~el/1 ysepeHHOl/1 per1,1cTpa41,11,1 npocTpaH
CTBeHHOro pacnpeAeneH"1R 1,130Tona 181W, B03.HL-1Kwero e sneMeHTax 
Hepa3MHOH<a~ero BOflbcppaMOBOrO MaKeTa 6ycTepa., RBnReTCR 06ny
YeH1t1e M1t1WeH1t1 ~ 1017 sneKTpOHaM"1 Ha B~XOAe "1HH<9~Topa np1,1' l,1X 
sHepr1,11,1 35 MsB 1,1"' 1016 YacT1-1u,a~1,1 np1,1 Ee"' 150 MsB. 

1;1_M"1WeHb "1 see CTepH<~"1 MaKeTa AOflH<H~ COCTORTb "13 ·ecTeCTBeH
Horo eonbcp~aMa, np"1YeM KaH<A~III ero ~neMeHT cocTasns:ieTcR ,1,13 
ABYX non0B1t1H, nnOTHO CO~T~KOBaHH~X no Mep1t1A"1aHHOI/I (COAepH<~lllel/1 
OCb sneKTPOHHo-onT1t1YeCKOro· TpaKTa L-lHH<eKTOpa) nnocKOCT"1 CL-1MMeT
p1,11,1. Pa3Mepbl "1 B3a"1MHoe· pacnonoH<eHi,10 M"1WeHi,1 "1 CTepH<Hel/1 AOnH<Hbl 
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6bITb_ TaKll1Mli1 l!{e'' KaK 1,1 B caMOM 6ycTepe. MaKeT ycTaHasn111BaeTCs:l 
wTaTHO _B TO MeCTo TpaKTa V!Hl!{eKTOpa, r Ae AOnl!{Hbl_,pacnonaraTbCR 
A3 1,1 MVIWeHb 6ycTepa VI o6nyYaTbCR·B Te4eHVle speMeH111; AOCTaToY
HOrO Ans:! nai\~HVIR Ha MVIWeHb 1017 - 10 16 snei<TpOHOB (Ha JlY3-40 
AOCTaT04Ha 3KC:n03VIU,111R B Te4eH11te "'· 10 MlilHYT). 

nocne BblAePl!{Klit MaKeTa ( 1 HeAenVI) Vl3 Hero V13sneKa10T no OA::. 
HOIII nonOBVIHe Kal!{AOro sneMeHTa VI KaK,Ha nntiCKOIII ee pa3pe3HOI/I 
nosepXHOCTVI, faK 1,1 Ha u,111nVIHAp1,14eCKO~ (!11m1 VIHOl/1 cpopMbl) no
sepXHOCTl,1· 60KOBOIII 1,13Meps:ieTCs:l _, pacnpeAeneHi;-,e 'nnoTHOCTlil y-1,13ny-: 
4eH_111s:1 no· n111HV1RM Ey·-=:-57,7; 66; ,136,3 111 152,5 KSB: noiiyYeHHble 
B.pe3ynbTaTe"1,13MepeH11tR nnoTHOCTlil 1113ny4eHll1R y;.nlllH~~ AOCTaT04HO 

--- AOMHOl!{litTb Ha 1113secTHble oTHOWeHL-lR BblXOAa nepBll14HblX HelllTPOHOB . , · 
_ Ha sneKTPOH. B AenRUleMcR MaTep111ane A3 111 MaTep111ane MV1WeH11t 6yc- .'

Tepa 'K BblXOAY 111x Ha ecTeCTBeHHOM sonbcppaMe ( Hanp111Mep; AnR 6yc
npa "1;16P-:-30+JlY3;.40" c ero nnyTOHllteBblMVI CTepl!{HRMlil A3 nep_13bll/l 

0 1113 yKa3aHHbiX MHOl!{i,nenel/1 ,·cocTaBnReT "' 3, a MHOl!{VITenb AnR BOnb-
. qipaMOBOl/1 MVIWeHllt -'paBeH 1) ;_ 4TC6bl nony4eHHOe pacnpeAeneH~e 

nnoTHOCTlil OKa3anocb nponopu,vioHanbHblM Ae~CTBlltTeilbHOMY ee pac-
npeAeneHVIIO s 'CaMOM 6ycTepe. · · · ' · 

tlnR 3KCnep111MeHTanbHOIII, nposepKlil scp¢eKTll1BHOCTll1 cnoco6a ,6b1Il 
,111Crl0/lb30BaH CTepl!{eHb 1113 ecTeCTBeHHoro BOJlbcppaMa AnVIHOl/1140:MM 

111 AlltaMeTpOM 10 MM, KOTOPbll/1' B ·cocTaBe MaKeTa BOJlbcppaMOBOl/1 M11twe- ' 
HIil .111 HE!CKOJlbKlilX cnnoWHblX BOJlbcppaMOBblX 111 .CBlilHU,OBblX 111Mi11TaTOPOB 
CTepl!{Hel/1 A3 "1MnYilbCHOro 6ycTepa "1;16P-30+JlY3:.4o~·. c pa3MepaMll1, 
Toil<AeCTB-eHHblMlll op111rnHany, 6bIn paHee ( B _ 11110He 1988 · r.) sKcnoH111-
posaH noA n·y4KOM JlY3-40 c u,enb10 1,1ccneA0BaHV1R pacnpeAeneH1,1111 
TennosbIAeneH11tR 1,1 TOKa 'nepsli14Hb1X 111 p?ccesiHHblX ,sneMeHTaM111 6yc-

Tepa sneKTpOHOB. ' 
lt13MepeHll1R pacnpeAeneH"1R nnoTHOCT"1 reHepau,1111,1 nepBll14H~X He~-: 

TpOHOB -S pa3Jl"14HblX T04KaX nosepXHOCTlil 3TOrO cnilOWHOrO BOJlb- , 
¢paMosoro cTepl!{HR (B MaKeTe OH pacnonarancs:i HenocpeACTBeHHO 
PRAOM c MVIWeHblO HanpoT111B ee nnocKoro noA yrnoM 15° K·~cvi M"1-
weH1,1 cpe3a; _CM. p1,1c .1) . 6b1Jlli1 BbInonHeHbl B 1989 .. r. ho 1,1CTe4eHl,11,1 . 

, ·g _ 3 , s ~ 1--1 ________ __, -

I ,042ss 

~ ~""'""'"""'""'" 

P1,1c.l. 83a"1MHOe pacnono>KeH"1E!' MVIWeHl,1.1,1 BOJlbqJpaMOBOrO 
CTepl!{Hff B MaKeTe np1,1 ero o6ny"leHll1L-1 3JleKTpOHHblM ny"!KOM 
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P111c. 2. AnnapaTypHblA cneKTP raMMa"-1113nyYeH1115l c nosepx- -
HOCTll1 B0nb¢paMOBOro CTepmH5l 

6 ME!C5ll_\eB nocne ero· ynoMRHYTOro, BblWe _ KpaTKO_BpeMeHHOro o6ny
'-!eHll15l BMecTe C Mll1WeHb10 111 OCTanbHblMll1 CTepmH5lMll1 MaKeTa 3neKT-
pOHHblM n"y'-IKOM JlY3-40 c Ee = 35, 6 -M3B. - -
- _ KamAa5l TO'-!Ka noB~pXHOCTll1 CTep>KH5l (MeCTononomeH111e-TO'-!eK CM. 
Ha p111c.l) B :re'-leH111e 6 Mll1HYT 3KcnOHll1POBanacb nepeA KOnn111M111po-
BaHHblM cs1,1i=t4000A rinacrnHoA _ TOnlJ.1111HoA 4 MM_ c oTBepcrneM A111aMeT-
poM '6 MM AeTeKTOpOM. · . - - - . 

Ha p111c .-2 npetiCTasrieH rnn111YHb1A cneKTP -y-1113nyYeH1115l ( BMeCTe -
C ¢oHOM B 111HTepsane E'Y E 50 - 160 K3B, B- KOTOpOM 110 OCll1 op
A111H!T A~~ c~ei:Nj/KaHan; a·~a p111c.3 - XOA 111HTerpanbHoro eye
Ta no Ka~A0111 nll1H111111 181W B ~aB111Cll1MOCTll1 OT nonomeHll15l TO'-IKll1 Ha: 

· nose-pxHocT111 cTep>i<H5l, • o6palJ.leHHoA K M111wei=t111 ( cnnoWHble KPll1Bbte), -
111 Ha npOTll1BOnono>i<HoA OT Hee CTOPOHe (nyHKT111p). 

- Ka~ 111 O>K111Aanocb~ reHepa411151 nepBll1'-IH~x HeATpOHOB Ha Yacj111 
noeiepXHOCTll1 CTep>KH5l, o6pall.\eHHOA K M111WeHll1, MHOroKpaTHO (no'-!Tl/1 
Ha· nop51AOK) npeBOCXOAll1T reH~pa411110 Ha T~nbHOA ero CTOpOHe. 
Oco6eHHO 111HTepecH~M np111 3TOM pKa3anOCb. cosnaAeH111e 111 TO'-IKll1 
MaKC111ManbHOA nnoTHOCTll1 reHepa4111111 Ha HeM (TO'-!Ka_~ 1) C T0'-1-
KOA B03H111KWero s· MapTe 1989 T_. nospemAeHll15l o6onO'-IKll1 TB3na, 
np111YeM nospemAeHHblA c:TepmeHb ( TB3n) 6b1Jl pacnonomeH B TOM me 
MecTe 6ycrepa; __ KOTopoe 3aH111Man· · B MaKeTe · 111ccneAOBaHHb1A cTep
meHb. Ll,eno B TOM, '-!TO 3Ta TO'-!Ka HaXOAll1TC5l B OKpeCTHOCTll1 MaK
Cll1MyMa nnoTHOCTll1 OTpameHHblX CKOCOM Mll1WeHll1 6ycTepa 3n,~KTPOHOB, 
TaK '-!TO npll1'-!111HOA Bb1WeynoM5lHyforo nospemAeHll15l C 6onbWOA sep05lT
HOCTb10 Morna- 661Tb" 6oM6apA111POBKa TB3na -OTpameHHblMll1 OT: M111wet-i111 
3neKTPOH_aM111 '111HmeKTopa. - - · -
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Pic.3. PacnpeAeneH111e-ll1HTeHCll1BHOCTll1~-1113nyYeHll15l C no
-. sepXHOCTl/1 BOnb¢paMOBoro CTepmH5l -

~3MepeH1115l' noKa3an111 (CM. p111c; 2) , '-!TO Hap51AY C AOMll1H111PYIOlJ.1111M 
1113nyYeH111eM n111H111A 11130·:rona sonb¢paMa 18 1W s cneKTpe secbMa 3a
MeTHa nll1H111~ 122;3 K3B, np111HaAnemall.\a5l:paA1110aKTll1BHOMY 57 Co, 

-o6pa30BasweMyC5l TaKme np111 reHepa4111111 nepBl1'-!HblX HeATpOHOB Ha 
51Apax np~MecHoro 58 Ni (~ ecTeCTBeHHOM sonb¢paMe cTepmH5l yKa~' 
3aHHoro 11130Tona Hll1Ken5l, KaK noKa3an111.1113MepeH1115l M.B.~poHTacbe
s6A, coAepmanocb ~(l,21+0,12)%), peaK4111eA (y,n) OH npespall.\a
eTc5l B paA111oa~Tll1BH~A 57 Ni, a nocheAH111A - s 57 Co. B paccMaTp111-

. saeMOM All1ana3oHe 3Hep~111A 57 Co 1113riyYaeT Hap51Ai C KBaHTaM111 C 
Ey = 122,3 K3B (c OTHOCll1TenbHOA 111HTeHCll1BHOCTbl0'89%) ~aKme 111 
KBaHT~Jc Ey = 136,3 K3B (11%), TaK '-!TO cYeT s n111H111111 136,3- K3B -
cyMMapH~A OT 181W 111 57 Co. ~ XOT5l o6e 3Tll1 nll1H111111 OAH03Ha'-!HO xa
paKTep1113y10T nnoTHOCTb reHepa4111111 nepBll1'-IH~X HeATpOHOB, 111X 111H
TeHCll1BHOCTb CYll.\eCTBeHHO Hll1me 111HTeHCll1BHOCTll1 57 ,7 111 66_-K3B n111-
Hll1A 181W, TaK me, Kai 111 n111H~ll1 152,5 K3B 181W. 

no 3ToA np111Y111He onT111ManbH~M111 An5l onpeAeneHll15l nnoTHoci111 
reHepa4111111 neps111YH~x HeATpoHos s 6ycTepe cneAyeT cY111TaTb Ha111-
6onee 111HTeHCll1BH~e n111H111111 c Ey = 57,7 111 66 K3B. 

3AKJ1l0LtEH~E 

~3 np111seaeHH~x AaHH~X o pacnpeaeneH111111 nnoTHOCTll1 reHepa4111111 
neps~1'-!Hb1x i-ieATpoHoB B 6ycTepe __ "~6P-'-30+JlY3~40" n111wb no eA111HCT
seHHOMY cnnoWHOMY 3neMeHTY Mat<eTa, _ COCT05llJ.leMy 1113 ecTeCTBeH-
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Horo BOJlbqJpaMa, MQ>K':10 CJJ,enaTb Oll,
0

H03Ha'-!Hb1£1 BblBOA O ~TOM, '-!TO, 
reHepa4111H nepB111'-IH~X He£1TpOHOB B 9T6M 6ycTepe 111MeeT MeCTO He·· 
TOnbKO B M111WeHll1, HO· TaK>Ke 111 B np111Mb1Ka~ll1X K He£1 CTep>KHHX • 

. TaK, P,OnH nepsi:.i'-!HblX He£1TpOHOB, reHep111pyeMblX TOnbKO B CTep>KHe. 
· (nnyTOHll1eBOM TB3ne), pacnono>KeJ-!HOMHanpoTll1B CKOCa M111WeHll1, Ha 

ocHosaH111111 pe3ynbTaToB 3T111X 1113MepeH111£1 04eH111saei~H B 22% OT 111x 
nonHoro Kon111YecTsa. · . 

. npocTpaHCTBeHHOe pacnp·eAerieH111e nnoTHOCTll1 OT'-!eTnll1BO npOHB-
nHeTCH, 111 np111 np111MeHeHll1111 pa3p~3H~X BOnbqJpaMOB~X aneMeHTOB Ma

. KeTa MO>KeT 6b1Tb -ll,OC'TaTO'-IHO noJJ,p-o6HO 111ccneJJ,0BaHO. 
np111MeHeH111e cnoco6a 6yJJ,eT none3H~M JJ,nH ~peJJ,cK~3aHll1H oriT111-

ManbH0£1- KOHCTPYKL\111111 111MnynbCHblX · He£1TpoHHblX 6ycTepos. · 
·· AsTopbl 111CKpeHHe 6naroAapHT.B. T. PyAeHKO, M. B.<llpoHTacbesy 

111 B.6.6pyJJ,aH111Ha 3a noMO~b. ' ~ 

· n111TEPATYPA 

L ·AHaHbeB B.ll.' 111 AP; _i,Cnoco6 onpeJJ,eneH111si napaMeTpos 111Mnynb
. · ca 0 HE!£1TpOHOB, reHep111pyeMblX 6ycTepOM 11

• A. C. 'N1 1646400 .. 

PyKon111cb nocTyn111na B 1113JJ,aTenbCKll1~ oTJJ,en 
14 asrycTa 1992 roJJ,a. 
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AHaHbeg'B.n. ~ AP- P3-92-350 
Cnoco6 ~3MepeH~H npocTpaHCTBeHHoro 
pacnpeAeneH~H nnoTHOCT~ reHepa4~~ 
nepB~YH~X He~TPOHOB s ~MnynbCHOM 6ycTepe 

On~caH pa3p~60TaHH~~ ~ 3Kcnep~MeHTanbHO .nposepeHH~~ 
asTopaM~ cnoco6 ~3MepeH~H npocTpaHCTBeHHoro pacnpeAe
neH~H nnoTHOCT~ reHepa4~~ nepB~YH~X He~TPOHO~ penHT~
B~CTCK~M~ 3neKTpoHaM~ B ~MnynbCHOM 6ycTepe. 

np~~eHeH~e cnoco6a 6yaeT none3H~M AnH onT~M~3a4~~ 
KOHCTPYK4~~ ~MnynbCHblX He£1TpOHHblX 6yCTepoB. 

Pa6oTa B~nonHeHa B na6opaTop~~ He~TPOHHO~ ¢~3~K~ 
o~~~-

' ·, 

·npcnpHHT 06-he11~rneuuoro HHCTIITYTa 11:iepi-tb!X HCC.1e,,0BaHHH. !ly6ua 1992 

nepeBOA asTOpOB 
' ' _ _,,, 

Anan'ev V.D. et al. P3-92-35O 
The Method of Measufing _the First Neut~ons 
Genera ti on .Density _Space Di stri buti on 
in a Puls~d Buster 

the developed and eiperim~ntally verified by autho~s 
the measuring method of the ,first neutrons· generation 
density space distribution by electrons in.a pulsed 
_neutron buster is described. The application of thi~ 
methos will be usefuJ for the ~onstruition optimiza- · 
tion of pulsed neutron. busters. 

The investigati~~ has been performed at the Labo~a
tory of Neutron Physics, JINR. 
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