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B npaK!HKe ~S~eCROrO SRCnepBMeHT8 H8mnB WHpOROe npHMeHeHHe ~e


TeI<!'Opli aelTpOaOB c D,ItlGDI CItHHTBJJJIJITOpOY NE. -213 ... K ~OCTOHHCTBau
 

STBX ~eTeRTopOB OTROCHTCH BHCORSH a~RTHBHOOT:D peradTpariHe· H BOSMO&
 ... ; 
HOCT:D peaHHSa~ H~eZHOrO n-d( pas~e~eHHB no ~pMe CBeTOBoro HMDY~
C8. B o6HqaO HcnoHDsyeYHX ~eTeRTopax 06~eM CUHH~TOpa ae npeBHmae!' 

:HeCKOJI1l~ ~TpOB, ~ HX nO~H S<IxIleRTHBHOCT1» COCT8BJlSleT t: ~ O,I. 
. Ramel ne~D HB~OC1» COS~HHe BHCOROS~RTHBHoro ~eTeRTopa HeIT
pOHOB c Te~eCBHM yr~OIl J2~ 4 n H no~ol S~RTHBHOCT:DD E, I'V I, npenaaa
H8~eHHoro ~ Hccne~oBaHHS npOneocoB MDOHHOrO R8T8KHS8 ~epHoro cur
!'eS8 (rcF ) 3 I 

d~ + d. ~ cld~ -. 3~:f4+ ~ ;t	 (I) 

(En = 2, 5 MsB) , 

L t. Lt 'lHe + 2, n, + 14
L["f + ~ t: ~ ~ ·l.jHef"C + in, ~ (2) 

(E n = O - 10 MsB, E n ~ 4, 5 MsB) 
H ~epHoro ~SaxBaT8 npoTOHOM 

f4 - + p ~ n, + VJ"f	 (E n = 5,2 MsB). (3) 

KaR Moeo BB,D;eT1» HS (I)-(3), ,IOIIan8S0H sHepI'lrlt peruc!'pHpyeMllX HelTpo
aOB B HHTepecymmHX ijaC nponeccax COCT8~eT 2 - 10 MsB. 

YBeJIB1ieHHe S@leRTHBHOCTB BX perHCTp8ItHH ~o t '" I nOSBOMeT: 
I)	 pesRo nOBHCHT1» CROpOCT1» c~eTa Hcc~e~eMHX co6H1H1; 
2)	 S~RTBBHO BCnOJI1lS0B8T1» ~eHHe .uaoaecTBeHHOCTB npOneocoB ~CF 

c neJIbD a~euoro onpeneaeaaa me nap8MeTpoB /1/ ~ '. 
3) SH81D1TeHDHO yueH!lIllBT1» Heonpe~e~eHHOCT1» .B pac~eTHo" HJIH asorre

pHYeHTaJI:DHO HabeHHolI SH8~eHHB f,. 

I.	 AYnJmTYlIBJie pacnpeneJIeHHH H s@leXTBBHOCT:D
 
perucTpanH! 60HDmHX HelTpOHHHX neTeRTopOB
 

B .n;eTeRTope o BO~Opo.n;co.ltaPJlBlllHM· CItHHTBJIJ!HTOpOIl peruoTp8llWl HeftTr
pOBOn ooymeOtnnneTon no npOTOHaM OT~a1Dl. ITPH o~eHHH T8Roro ~eTeKTO~ 

pa nnooRoUapo~oXLUHM nyqROM YOHOeHepreTB~eORBX aelTpOHOB c sHeprzel 
En ero O~n'l'BDUOO'l'b poruoTpaIJ;Bl! ~N!f
 

I ea eg I ~ (B) ~ (i . nI'f ~ H' I .k (8) )
 ./
\-.	 •z·" , 1\ \ -. 

';	 ;. ;", " 

f
 ~
 

rne 6H - cexeaae BS8BMO~elcTBB.f{ HeitTpoHoB c BO~OpO~OM, nH - IJJIOT
HOCT:D H;IJ;ep BO~Opo.n;8 B CUJiIHTHJIJIR:TOpe, d - TOJIlllHHa Co;mITHJIJIR:TOp8 II 

h, (B) - qaRTOp, yqHTIlB8D1ItR1 yuea:Dmemre aeppeRTHBHOCTH HS-S8 8IIII8p8TYP
Horo nopor8 c COOTBeTCTBYDmeit noporoBoft aHepruel EnoP = B. llxH C~H
THJImtTOpa c OTHOCHTeJIDHO He60JI1l1lIHMH p8SMepawI, T.e. npH nl-j 6H d « I 
(T.H. "cepse" ~eTeRTOpll) lIMeM MeCTO np8RTHqeCKH JIHmb O,lOlORpaTHIle 
tl- p BS8HMO~eitcTBHR c pa~HOMepHllM (npa Efl ~ 15 MsB) aHepreTHqeCRHM 

pacnpenexeaaex npOTOHOB OT.n;8'lll1. B 8'1'014 ~8e h (B) = I - B/EflH 
aqxpeRTBBHOCT:D peI'HCTp8J:tIDI E(E fl ) ~ nH Gd (I '- B/E n ). I1S-38 Toro,t1
~TO S8BHCHMOCT:D CBeTOBHXO~8 (L) CnHHTBJIARTOp8 0'1' 8HeprHH npOTOHOB 
HOCHT Hemmeftmdt xapaarep, 8nnap8TYPHOe pacnpezexeaae ,IJ;eTeRTOp8 TpaHC
ll>opMHpyeTcR B COOTBeTCTBlm c BllpazeHHeu S(4)(L): 'f{i)(Ep)ldEp/dL), 
rne lftiJ(Er) -::: /I En (E = O - E ()) - 8HepreTU'tIecImI: cnexrp ,lt1IH OnJiOp
Rp8THIlX n- P BS8HMo~elcTBHit. 061l'tIH0 npHHHTO BIlpazaT:D L (Ep) xepea 
aKBBB~e'THYD no BeJIHqHHe CBeTOBHXO~ 8HeprHD aJIeRTpOHa (E ee ) . Cor
JI8CHO 2, Ee.e '= 0,16 E I , 5 ,D;JIH E = O - 6 MsB 11 Eee.·= 0,23 E I , 3 npHp	 p
Ep = 6 - 17 MsB ( c TO~HOCT:DD 5%Y. ~eB~o, ~ T8KHX CTeneHHHX 38BH
cHMocTel dEp IdE~l 'V Ep/E ee- B 'tIS CTijOCTB , ,D;JIH Ep = O - 16 MsB 
Ep = (E te /0,16) /3 H ~W(E) N EÇ~!3. 

ITpH YBeJIH'tlemm paaaepos cItlilHTHJJJI.R:'l'opa, Ror~ nti 61-C d. ~ I ("qep
HIle" .lteTeRTOpH~ oCHoBHoft B~ B ~RTHBHOCT:D perHcTpaUKH 06YCJIOBJIeH 
MHOroRpaTHIlMH n -p BSaHMO~eaCTBHmm:.,.IT.1IR HeftTpoHoB c aHepruJDm E(l = 
2 - 6 MsB YK8S8HHOe YCJIOBlIe BllnOJIHJleTCH npu d ~ 10 - 15 CM. -MHorORpaT
aue BS8HMO~elcTBHH npHBO~T R TOMY, 'tITO 60JIDmaSl 'tI8CT:D C061lTHI B SHep
reTH'tleCROM cneRTpe rpynIIHpyeTCH B 06JI8CTH sHeprHInpOTOHOB, 6JIHSKHX 
R ~RC = E () (mIR nomroro nOrJIOmeHlIH). I1S-S8 HeJIHHelHOCTH CBeTOBIlXO
.n;8 B aMnXHTY~OM cneRTpe STOT UHR ymHpseTCR H' CMemaeTCR B 06JI8CT:D 
MeHDImIX 8M1IJIBTY,IJ;. 

AMnnHTY~e p8cnpe~eJIeHHH ~ n-p B38BMO~elcTBHI MHO~eCTBeHHOCTH 

"x" MOryT 61lT:D nOJJY1leHH c nOMOIltDD BHpaxeHHH 
x. <E (L)	 _ 

Suc) ( L, E",) ~ 1.0 f(I){:<.) I.f (K'<)( L; En - x.)] m(x) dI., {4) 

r~e m('X) [LiE,,) _ L (-x.)l-l.'V 

~TY~HHe cneRTpH npOTOHOB OT~'tIH nnR K = I - 3 npHBe,IJ;eau H8 
pHC I ~ • I1s STOro pHCYHRS MOzaO BB,D;eTb, qTO y,ae ,D;JIH K = 2 S8MeTHO 
pe3Roe YMeH:DmeHHe ,IJ;OJIH C0611THI c MaJIHMH aMnnHTY~. 3'1'0 03H8~8eT, 

~TO ,lt1IH "qepHllX" ~eTeRTopoB YBeJIH'tleHHe BX a@leRTHBHOCTH perHCTPanKH 

~}	 Cn8RTpH BJl1IHCJIeHH c nOMOIItDll (4) nnR E fl = 3 MaB 6e3 ~eTa aMIL1IHTY,IJ;
HOro p8SpemeHHR. ~eB~o, ,D;JIH ~yrHX sHeprHft B ,IJ;H8n8S0He O - 6 MsB 
(rne OCT8eTCH aeH3MeHHllM BB,D; 38BHCmaOCTH L (~» cnearps 6ylIYT nO,IJ;06H1l. 

D".':"I"Hj:;:~ii!in BSC'II'rYf I 
'.(JlBWX RCCJJellDIIPd 

r:, t-1;-,. rt1. j I~"'~U .&. 
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PRC. I. AMmmTY.mw:e pacnpe;n;eJIemm (B OTHO

.cnenBHX e,ltHHmXax) npOTOHOB' OT,Ita
tm B BO;n;OpO.n;co.n;ePJK8~eM CItHH'l'HJIJIH
Tope .zt,118: O.n;HORpaTHllX (R::I), JI;BYX
RpaTHllX (R=2) H TpeXRpaTHHX BSaH
Mo.n;elcTBd; E = 3 MaB. 

Il 

06YCJIonxeHo He TOJIDRO BospaCTaBHeM BepOHTHOCTH n-p BsaHMo.n;elcTBRH c 
~Hol np06era HeITpOHa,- HO Taxze H YMeHLmeHHeM noporOBoro ~RTopa 
h,(B). 

}J;IsI Toro, 11'1'0611 nOJIY1DlTD cY'MMSPHHI (no BceM R) 8MIJJmTY,lODiI 
cnesep P(/"';En) := *' !(K)(L.~En)' P(K.> t Hy3H0 SBaTD pacnpeneaenae no 
JfHOaeC1'BeHHOCR n- P Bsaoo.n;eAcTw B CD;Ii!HTHJJJI.aTOpe. B Ra1leCTBe rpy
601 OneHKH MOZHO BOCnOJIDSOBaTDCH pacnpe.n;eJIeHHeM UyaccoH8 P(R)= 
i.'(t K / K1 (J~ nH 61f d. i. Tor.n;a SqxpeRTHBHOCTD peI'HCTpanJm 

t1>i6 ti cL,If,= Eo-~f, E.o~ í- P(o) = 1_e. AE= Pl·t)·B/En=nH~l1dIBIf!.(l5~ 
r.n;e 4 E. - YMeBDmemm scIxPeR'rlIBHOC'l'H, CBHSaHHoe c noporou EnoP = B ]E) • 
f1pH HCnOnSOBamnJ DpH6JIDeHWI (5) ae ygTllBaeTCH H8MeHeHI'Ie ,1tJ.IBBH npo
6era HeATpoua H ero Ce1leHHH BSSHMo.n;elcTBHH B peSYJIDTaTe co~peHHl. 

RpOMe Toro, B npe~eM paCCMOTpeHHH He npHHHMaJIOCD BO BHHM8HHe 
BsaHMo.n;elcTBBe HelTpOHa c ~ yrJIepo.n;a B HeXOTOplie .n;pyrKe ~RTH. 

llOSTO~ ~ ROppeXTHoro onpe.n;eJIeHBH napaMeTpOB HelTpoHHHX .n;eTeRTopOB 
HCnOJIbsymcH pac1Ie'l'H lIeTo.n;OM MOHTe-~M?, B 1IaCTHOCTH, .ItJIJI 60JIDDmX 
.n;eTeXTopOB OHH BHnOJIBeHH B paoorax 4, 5• OKaSllBaeTeJI, ozaaso, 11'1'0 
,1tJIH H8,Ite:a:ma OneHOR MOryT HCnOJIbSOBaT:&CH H npocrse BHpazemm BH,1Ul (5), 
KaK aTO H 611JIO c.n;eJI8HO H8MH npH BH60pe paallepoB HelTpoHHoro .n;eTeRTopa. 

2. BH60p pasMepoB 11 KOHcTpYKTHBBHe oc06eHHocTII cneRTpoMeTpa 

B aKCnepHMeHTax no BsyqeBBD npOneccoB (1)-(3) TIXaBBPyeTcH npHMe
HeHHe ItHJDIH,1ij>H'llecIaIX MHmeHel c mmebmm pasMepaMi! noPH,1tR8 HeCROJIDImX 
caHTlWeTpoB. ECTecTBeHHo nosTouy HCnOJIDSOBaT:& D;li!JIHH.n;pnecKl1IA (J2~ IfTf) 
.n;eTeRTop c 1(= R ('U.. - BHCOTa, R - pa,It1!IYC KIlBeTll c~HTHJIJIJ!'l'opa). IIoc
KOJIDKY B peaRD;HJD[ (1)-(3) E t1 = O - 10 MaB, .n;JIJI oõecnexeaaa YCJIOBlm 

, 

I ~} B paoore 737 6l:lJI ,l1l'CnOJI:&SOBaH ;Jipyrol cnocod OneHRH rrorepa B S<IxI>eRI SI 
TPBOCTH sa C1IeT nopora, cBHaamml c Mo.nm<PmtaD;li!el WYl1lUU11l1 h,(~) 

npH yqeTe MHOroRpaTHHX BS8HMo.n;elcTBHA. 

:" 
:1 4 

n10\ ~ H d» I CJIe.n;yeT BH6paTl» U, R > 10 CM. BMeeTe c TeM yxaa8mme paSMe
ps se .n;0JI1tHli 611'1':& 1IpeSMepHo ~OJIDnmMH, '1' •K. me YBeJIlrlteHBe npHBO.n;HT K 
BoapaCTa~_~~OBOI sarpysKH .n;eTeKTopa. Ma OUHTa cós.n;aHHH 60~mHX .n;e-
TeKTopoB 6 CJIe,llyeT, 11'1'0 npH YBeJIlrlteHllH HX paaaepoa yxy.n;maDTCJI 
aYIIJmTy,1tHoe paspemeaae H n8paMeTpH n-t pas.n;eJIeHHSl. llpexpaCHllft nPHMep 
BH60pa onTHMaHb~ ~paMeTPOB .n;eTeKTOpa nOJIBoro nOrJIOmeHHJI npe.n;eMOHCT
pHpOBaH	 B pa60Te 4, o.n;uaBD OH nOTpe60BaJI 06mBpHHX paC1IeTOB MeTO.n;ou 
MOHTe-KapJIo. 

llPH BH60pe paSMepOB .n;eTeRTopa MH BOCnOJIDSOBaJIRCD OneHKaMK (5) c1 
III	 saMeHol ~ ~ d.:=('/lIQ) en (I + '1(.2 IRJ.) + R. are ta 'Il/R , T. e. ycpe,lOleHHe no 

SRcnOHeHTe SaMeHBJIH ycpe.n;HemreM ee J;IORaSaTeJIJI .. Ilpa STOII MIl l1l'CXO,ltHJlH 
as TOro, 11'1'0 npocera HelTpOHa B ~eCROM cInmTBJIJIJITope C 1l= R 
ae CBJI:&HO (MaRCHMYMJl f2 pas) OT.mrnmTCJI ,ttpyr 0'1' .n;pyra, nOaTOM;y 
aaaeaa 4- e.-l ~ .-(- e-r npH 1 ~ I npno,ItBT R OTHOCFreJIbHOi norpeenroc
TB B BeJllI1mHe t se 60JIee 2%. 11'1'0 RaCaeTCJI BeJ.lHlD!lHH Á (. (yueHDmeoe 

( sa C1IeT nopora), T,O OneHR8 (5) .n;omma 6HTD HeUJIOXHII llpH6JnD1eHHeM 
npB M8JIIlX noporoma 8MlIJIB'1'YJtWC, .n;JIJI XOTOpwr BKJI8,It 0'1' MHOrOltpaTHJiX 
BSaBMo.n;eAcTBHI M8JI, a BepOJITHÓCTD BSaBMo.n;e!cTBHJI HeSH8'qBTeJIDHO BSMe
HJleTCJI sa C1IeT lIsMeHeHH1t. 611 H ;[ B peSYJIDTaTe co~Hd. MH opaa-
HRJlB Bl:llBlCJIeBBH ~o 11 E. COrJI8CHO (5) c paC1IeT81111 (ueTo.n;oll 
MOHTe-Kap.no .n;JIJI cJle~utBX c.ny-qaeB: 

I) UJIocKonapaJIJIeJIDHHI I!YlIOR Be"~~OB c E t1 =.2 H 4 MsB, '~~p = 
0,12 MaB, d = 3,8 CM (sRcnepoeHT ) B C E n = 5 MsB, EnoP= I MaB,
d= 5,7 CM (H8uepeHBJI /3/); ee 

2) HecIDOIeTpnuoe pacnOJIOUBBe MHIIIeo (BCTO"'UmR8 HelTpoHoB) BHYT
pa IijlJIHHJUlH1leCRoro .n;eTeRTopa c R. = 26 CM H Jli = 29 CM, 1f~ = 14 CM, 
HelTpOBll H3 peaRJ:tlrlt (1)-(3), nopora E~~ = 0,1 H 0,2 MaB. B IamJtOM 
cJIY'q8e áaJIo no~eHo COrJI8ClIa c paC1IeTaMB (57 c TO'qHOCT:&D HeCKOJIDKO 
npO:QeHTOB. 

Ha pHC. 2 npHBe;n;eHhI BlfImCJIeHBHe H8MH sHa1leBllJI 8@leXTHBHOCTB pe
rHCT~ BeATpoHoB lIa peaRUHA (1)-(3) ~ pas~ pasMepoB URJIlJH.lt
pH1leCKoro .n;eTeRTopa: ''J{. = R. = 5 - 25 CM (06'&eM V = I - 100 JI) • .IJ.mJ: 

1 23 5 10 20 30 50 100 V. n(%100, =	 PHC. 2. Onemra allxIleKTBBHOCTB perBCTpa
~ HelTpoHoB: a) - XOTJI 611 o~oro B3 
peaRI{iDI (2) t 6 - ·BS peaRItD (I), B - 0'1' 
nponecca (3) H r) - .n;Byx HelTpoHoB HS 
peaKI'tD (2) B ItilJDIHJij>liPleCROII CItKHRJIJUI
Tope c'H =RB S8BHCHMOCTH 0'1' ero pas
Mepa. llopor pel'JICTpamnI E~~ = 0,16 MsB. 

25 R.eM 

5 
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pea~ (2) HenpepHBHHI cneRTp HelTpoHoB S8MeBRXCH H8 COCTO~ HS 

,ItByx rpynn: Enl = EI'\'2.. = 4,5 M8B (60%) H Em = 2 MaB, En2 = 6 MaB 

(40%); 8~RTHBHOCTD perHcTpaUKH XOTH dH o~oro HeftTpoHa dpanaCD RaR 

f, ( ~ I) = I - (I - f. i ) (I - E2.) H }.{BYX HeftTpoHoB - E, (2) = E(1)E{2l 
Ms PHCYHR8 Momro mI,IteTD, 11'1'0 ,1tJIJl paccsarpaaaeaoro ,nHaIJ8S0RS 8HepI'HI 

HelTpoHoB 8~RTHBHOCTD xx perHCTpanHH dHCTPO. BospacTaeT ~o H =~ = 
10 - 15 CM H saTeM HBMeHJIeTCSI OTHOCBTeJIDHO Me.wreHHO. Mcxo,JtH BS zapas
repa SaBHCBMOCTeft t. (R ) H8MH dllJIH BlidpaHH pasMepH H = ({ = 15 CM, 

npJII ROTOpwr YCJIOBHe E. ~ I ~OCTBraeTCH .n.na: ~OC'l'aTO'tlHO ROMlI8RTHOrO ~e

TeRTopa ( V = 24 JI). lIaM npe~CTaBJIR:eTCJI, 11'1'0 cneRTpoMeTpH HelTpoHoB 

nOJIHoro nOrJIOmeHHH RSHdoJIee neJIecOOdpasHo HCnOJIDSOBaTD BMeHHO c TaRB
.	 I 

Im paSMep8MH (V = 20 - 40 JI) ,lI ,1tJIJl 8Heprd E n ~ 10 M8B. Ilpu dOJIDIIIHX 

8HepI'H.RX pasMepH ~eTe'RTopa, a c HlIMH H npoMeMli CBeTocdopa B dOJIDmol 

CPOHOBOI 'sarpYSRH SHa1lHTeJIDHO' BOSpaCT8D'1', a WaPE J.Il!HD yxy~eTCH 

sa C1IeT HeynpyrHX n - C Bsamro~elcTBJilI B CItHH'l'BJIJIJiTope. 

KoSC'l'pYRIXBJI cneRTpOMeTpa cxeMaTB1leCRB nORSSaBa RS PRc. 3. filJIO 

pemeHo HBroTOBHTD ero pas~eMBHM • COCTOHmKM BS }.{BYX O;n:HH8ROBHX ~eTeR

TOpOB ("nOJIOBiIH") c od'Lelloll CIJ;JlUl'l'BJtmTOpa NE - 213 ]E) B K8Z,I1;oft 118C'1'IL 

Vi = V2 = 12 JI. KpoMe HeCOlIHeHHllX MeTO,ltH'tleCKlOC npe~ecTB np1'l pa

dOTe c pacnOJIar8ellOl B ~eHTpe ~eTeRTopa MBmeBB c ee KOYMYHJilR8~~ 

T8Roe pemeHHe ~eJIeCOOdpasHO • c ~H'qecRol T01lRH speHBH, T.K. nOsBO

JUIeT BCCJI8JlOB8TD n- n. RoppeJISIUHB B peaKI.O!RX (2) JiIAe,OTOpHX ~yrBX 
uponeccax (HallplDlep, 7T- d: -9 n n: B ClleCB H2+~ 10). 

~ 
\ 

t

f
 

PIIC. 3~	 KoHCTpymnm ~eTeRTopa. I - ROpnyC dJIORa ~3Y, 2 - KlJBeTa, 

3 - D..1tRoTpHTHeBaJI MlDIIeBD, 4 - oTpaml'l'eJID lIB 'l'elluIOH8, 

5 - paCmHpH'l'eJIDHOe YCTpolc'l'~o, 6 -~ C~HTJiIJIJIHTOp, 

? - ~3Y.
Q' 

3E) rrpOHS:eO,uCTBO ROMII8HHl1I "Hyueap 3RTepnP81s", 3,1tBB6ypr, IlloTJI8H.ltWI. 

6 

IWBe'l'H crnmTHJIJUITopa (2) Bsro'1'OBJreHH HB HepllSBemmel CTaJIB, TOJI

.mHH8 HX CTeHOR B ~~Jil'qecRol 1IaCTH COCTaBJIHeT 2 UM B B Top~eBol 

I MM. B TOpIX8X IQ)Be'l' llpO@!JmPOB8HH ItHJIKHJlPlPlecRBe yrJIydJIeHHH ,ltJUl Me

SOHHOro nyqR8. H B nepneJJJtHKYJUIPHOM H8npaBJIeHBB - JtJIH MBlIIeHH. KaQaa: 
RmBeT8 COOd~e'l'CH c ,paCmJlIp1ITeJIDHHM YC'l'pOICTBOM (5), ROTopoe B aBapBl

Hol CBTya~ CJIYDT B RSR npe~oxpaBJITeJIDBHI KJI8ll8H."~' 
BBBJIY TOro, 11'1'0 cneRTpOMeTp npemmSHa1leH JtJIH perHCTpaIJ;HH HelTpo

P:	 HOB c M8JlHMJII 8HeprHHMH (E (l ~ 2 MsB, BJIB E&~ 0,5 M8B) H np1'l 8'1'011..0 

OdH3aTeJIDHHU YCJIOBHeM H~eXHoro n-t pas~eJIeBHH, dOXDmoe BHHYaHBe 6HJI0~ 
y~eJIeHO	 npoMeMe CBeTocdom C~THJIJI.RI11iIORBOro lIBJIY1IeHHH Ha ~9Y. Hcxo

~ HB OnHTa Hamel paõors 712, 3 co cItIIH'1'BJIJIJI'1'oPOJl NE - 213 H81111 B 

Ra1leC'l'Be oTpazaDIlero MaTepBaJIa 6wI HCnOJIDSOBSH TeepnoH K8K DDIJiI1IeClltoe 

neP'l'Hoe BemeC'l'BO c BHCORBIDI OT~ CBolo'fB8IIH. ToJIJltHHa ero dHJ18. 
BHdpaBa paEHol 4 MIl, 11'1'0 B C01leTamm c nOJIBpoBSHHol nOBepxHoCTDJ) lIep

zaBemmel CT8XH odecne1lHBae'l' 'R08~e~ ~TPaEeHHH CBeTa lIe MeHee ~~ 
BBB.UY sscoxoã npoapa-raocra NE - 213 13 nOT8PB CBeTa aa C1IeT era 

nbrJIO~eHBH B EmBeTe HCnOJIDsyelloro paSMepa He8Ha'qBTe~BH. 

ITpu paspadOTRe ROHCTPYRUHH cneRTpolleTpa IIH CTpeMBnECD OdeCD8~TD 

M8RCBY8JIDHO BOSMOZftOe COOTHomeBBe nno~el WaTOK8'1'O~OB ~3Y RO Bcel 

nno~ BHYTpeHHel nOBepxuoC'l'B RmBe'l'H. KaR MO~O ~eTD ms PHcYJ1B8 3, 
RaZ,It8JI DBeTa npoCMaTpnaeTCH 1Ie'l'LIpDIIH OOY (XP 2040) c ,IIJIaMeTpoJII P>lfO

RaTO~ ~ 110 ~. ITpH 8TOM Y.1t8JIOCD odeCnellll'!'D ymlSaHHOe10romeBBe WIOma

~el paBHIDI 12%• .1lJm CpaBHeHJIJI yxa&eM, 'lITO B ,JteTexTope 8 o aBa.lOrFIHH

YB pasllepaMB 8'1'0 OTHomeHlê COCT8BJrHeT ~ 2%. ~TOB8TO~ ~9Y Henocpe,JtCT

BeRBO rpamAaT CO CIJ;iIH'1'BJIJ.UOpoM· (MOH'l'aE 'l'BDB "plidB!, r.nas") ões nepe

XO,ItHllX CBeTOBO~OB. JJ.m ~ol 118C'rB ~eTeIn'Opa ~3Y paSMeD(eHH H8 

OT~eJIDHOII C'LeIlHOJII (fuIaBIle, 1ITO nOSBOJIHeT, B llpJlBItlIlIe, BCnOJIDSOB8n BeCD 

MOR OOY des nepe~eJIOR B c RmBeT8MK d~ pasllepoB. ~ odeCne1leBBH 

MaI'HIITHol S811t11'l'Lt fJJ3Y liICnOJIDSOBaJIJilCD 8RpaBH BS nepilBJIJIoH c TO.JIUHol 

CTeHOR O,4 11II,HBJt9BaellHe H8 KaZ,ltI:lI OOY. KpOMe TOro,. MaI'BJlITmni SEpaHOM 

CJJYDJI H odutd JtJUI aoero dJIORS ~3Y KOZYX, HaroTOBJIemndt HB 8JIeR'l'pOTeX

HB1IecRol CT8JIJiI. nono~TeJIDHHI M8rHBTHHI 8RpaH 1'IS 8'1'01 ze CT8JIJiI H~e

BaJICH Henocpe~CTBeHHO Ba RnBeT,Y. 

. nna odecne1leHEH XOpOmHX BpeMeHHHX CBolcTB ~3Y B ~HelHocTB HX 

ma:o~ol xapaR'l'ep,c~ B dOJIDmOM ,nHanaSOHe ~eJIBTeJIB IIBT8BBH ~3Y dHJIB 

COdpaBH no cxeMe 9, B ROTOpol COxpBHHDTCH nOCTOHHHHMH HanpazeHHH 

H8 nepma: (no 3-ro ,ItHH0~) -H nOCJIe,ItJmX (Ha1lHH8Jl c II-ro ;n:HH0~) 8JIeRT

ponax, 8 RoarWnm;HeHT YCBJIeHEH BSPDHpOBaJICH nyTeM HBMepeBBH RSnpsmeHHH 'I H8 cpe~eM (4 - 10 ~o.nu) npoMezyTRe. 

J.: 
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3. XapaRTepRcTHKH geTeRTopa 

OCHOBHHe nap~eTPH ~eTeRTopa 6~ onpe~e~eHH B RSMepeHHHX c pa
,ItHOaRTHBHIiMH RCTOllHHR8MH HelTpoHoB Ia: l-RBaHToB. Ha pHC. 4 npnO,ltJlTCJr 
aMnnRTy~e pacnpe~e~eHRH ROMnTOHOBCRRX a~eRTpOHOB~ no~eHHHe npK 
HSOTpOIlHOM 06~emm cneRTpoMeTpa l-RBaHT8MH 0'1' I3 CS. (El = 0,661 
MaB)R GOCo (I.I7 R 1,33 MsB). OTHOCRTeJIDHo. BIlCORaf.l a~R'l'ltBHOCT:b pe
I'iICTpaxnm l-RBSHTOB (E ~ 0,5) npOKBJIJIeTCSi B S8MeTHOM BKJIaJle: a) MHO
rORpaTHHX l-e BS8HMo~elcTBHI B CUHHTB~Ope (DHR "no~oro nor~omeHHf.l") 
H 6) co6HTlIfi o,lUloBpeMeHHoit peNCTpaIJ;D ~yx l-RBSHToB RS onaoro R 
Toro 1tEl sotepHoro RScRa,Ita (,ltJIf.[ GOCo). B 8TOM acneRTe "lIepHlle" ~eTeRTO
pH OTJlHlI8I)TCf.l 0'1' "cepax", wm ~OTOpHX azmapaTYPHlie cneRTpll nOB'1'OpSDYl' 

PHC. 4. CneRTPH ROMnTOHOBCRI/IX 8~eRTpoHoB 
• melN'~I"...-. :........
 0'1' l-RcTo~oB I37'C S	 H GOCo, RSMepemme

16 •• •• • ."Co 
12"~'" c nOMO~ ~eTeRTopa no~oro nor~OmeHHf.l. no 

. '.._ I OCH OP~H~T - lIKCJIO C0611Td, no OCR a6c
li) 12020 40 "lil li} 14Ó lIlÕ"""ião	 ItJiICC - HOMep RaH8JI8 aMIIJmTY.lUIOro aHaJIHsa

-Topa. 

(C yqeTo~ paspemeHBH) cneRTpll s~eRTpOHOB 0'1' O~ORpaTHHX l-e BSSBMO
~eICTBHI. B CBSiSH C aTKM BosmmaeT npoozeaa SHepreTJ41IeCROI RSD6pOB
RH HeftTpoHHoro cneRTpOMeTpa 60~ paSMepOB. ~ "ceporo" ~eTeRTopa 

rpaRHna 'cneRTpa ROMnTOHOBCRHr s~eRTpOHOB COOTBeTcTByeT R8H~ annap8
TYPHoro pacnpenezeaaa, B ROTOpOM 'qJ4C~O co611Td COCT8BJIJIeT:::t. 0,7 0'1' 
M8KClIM8JIDHOro 'qJ4cm C0611Td B zaaaae , B "tIepHolI" ~eTeRTope YR8saHHoe. 

'\	 ........
 
COOTHomeHHe mrnOJIHHeTCSi JtJ1H 60JIDIIIHX 8HepI'Hit, RaRBX llMeHHO - MODO 0'1'-
BeTHTb DmD cneUHanDHOrO HsyqeHHH.noc~e 

BHcoKHe napaMeTpll cBeToc60pa B ~eTeK'1'Ope nOSBO~ nO~Tb Ha

~eZHoe n -1 pasneaeaae no lflopMe CBeTOBoro' nmyJIDca. YR8saHHoe pas
~e~eHHe ocymeCTBX&HOCb C no,o~ annapaTYpll, paspa60TSHHoI R RCnOJID
SOBaHHol HaMH B pa60Tax /12, R ROHTpO~pO~OCb B RSMepeHHaX C 
238Pu - Be-Heit'1'pommu RCTOllRlmOM. TIpIDIep ~yuepBoro paonpeneaesaa 
"Me,IáIeHHaf.I ROMIlOHeH'ra" - "6HCTpaJI ROMIlOHeHTa", npHBO~'l'CJr aa pRC. 5. 
11s H8lDHX RSMepeIDII Me~eT, tITO creness p8S~e~eHHf.l (~OJJ.R: C06H'1'd: 0'1' 
l-RBSH'l'oB B 06mcTH HeitTpoHBHX co611THI) COCTaBnHe'1' ~ 10-3 ~ ~a
naSOHa sBeprHI E =0,05 - 4,5 MsB, T.e. He xyxe'napaMeTpOB, ~OCTHree 
HY'1'JiX HaIIH C ~eTeRTopoM lI8JIIlX paaaepoa /12/ (\J ~ I a), 

9' BpeMeHHoe paspemeHHe ~eTeRTopa' onpe~e~ocb B RSMepeHKHX c ~YMH 

"no~OpBB8MH" ~eTeRTop8 B.pe3HMe 1-1 cOB~eHHl O'r BCTOllBHRS GOCo R 
ORSSMOCb paBHliM ót. 6 5 BC, tITO BnOJIHe ~OCTaTO'tIHO ,1tJIH Bçc~e~OBaHHJi 

lIIH'l'epecyIlutl!X HaC npOneCCOB (I )-(3). 
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PHC. 5. ,llByuepHoe pacnpezezesae , zapas
TepH3yIlmee RSlIeCTBO n-l-pas~e~eHHH. TIo 
OCR a6CUHCC H Op~aT ~~I HMnY~

COB, COOTBe'rc'rnpOnOp~OH8JIDHHe nxo~ 

BeHHO ue~eBBol 1II 6Hé~pol ROMnOHeHT 
CBeTOBOrO KMllYJIDCa. 11SMepeHO C lIIC'rOllHH
ROM 238 P\A - Be, SBepreTHlIeCRHI ,Ig!anaSOH 
Eee = 0,05 - 0,8 MsB. 
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AmmpaTYPHaH lPoPM8 JmlIIDI 0'1' (KB8SH-)MOHoaHepreTJ4"lIeCImX Heft'1'pOBOB 
~8 BSMepeHa C HCTO'tIHl/lROII 238 Pu -BeirOTÓOP Hel'1'poaOB HYZHol aaep
I'lUI ocymec'1'BJlHJIeB: no BpeMeHlll npozera 4/. 3anyCK8JJUXBM ,It8T'qJ4KOM ~
ca ~eTeRTop He60JIDmoro pasaepa (V = O, 9 ~)I paSMeIQeHlIlit BÓJmSB RCTOtI
HlIK8, cneRTpOMe'l'p (onaa ero nOJIOBHH8) pacnczaraaca Ha pacceoazaa 
L = 2 M0'1' RCTOtImnta. IlpmrepH 8ImJIH'l'Y:ztHHX CneItTpOB ,1tJIJI En = 2 R 3 

MsB npHBe~eHH aa pac, G. XapaRTep IIX oormcyeTcH c oDJtaeMllM JtXH yxa
saBBoro ~anaSOHa sHeprBI. rmBHol oor~eJIDHol oc06eBBOCTDm cneKT
pOB .IlBJUIeTeB: MaJIoe 'qJ4MO co6H'rlI1 B 06mc'rH Y8JDlX 8MII.7IHTy,D;. OTMeTKM, 
tITO aMnXHTY~1 nopor B YR8saHHHX HSMepeBHSX COC'1'~ E = 0,12ee 
0,13 MsB. 

PHC. G. AImJm'l'y)tBHe pacnpenezeaaa ,ltJIf.[ 

(RBSSH-) HOHosHepreTUllecRHX HelorpoHoB C 
E~8 = 2 H 3 MaB, HsuepeHHlle C HC'1'O'tIHl/lROM 
2 P~ _ Be; oT60p HeftTpoHoB ay.E

Hol SHeprHH oc~eCTBnHe'1'OH no BpeMeHH 
xx npo~eTa OT RCTO~ ~o ~eTeRTopa 

( L = 2 li). 

OCHOBHHM pesYJIDT8TÓM HacTOamel pa60TH KB~eTCf.[ cos~HlIIe BllCOKO
a~RTlIIBHOrO CUKHTK~OHHoro ~eTeR'ropa HelTpoHoB C 6nHSRoft K 100% 
S~R'l'HBHOI perHCTp~ B 06~cTH E n = 2 - 6 MaB, 06~8DIQero xopo
mHMH BpeMeHHHMH (~t~ 5 HC) B cneRTpoMeTpHlleCKHMH CBoICTB8MZ R nOSBoJJ.R:
mIQero ocymecTBHTb H~eZH0e n - 1 pas~e~eHRe, HatIHHaS C noporoBllX 
sHeprzl Eee = 0,050 MaB. 

9 .' 
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9' iI) PYXOllHCb nOCTynRHa B R3~aTQHDcKRl OT~an 

I, 

A~enenoB B.n. ~ AP. 13-87-lf76 
C4~HT~nnR4~oHH~H cneKTpOMeTp HeHTpoHoB nonHoro norno~eH~R 

C03AaH ~ Hcnonb3yeTcR B ~ccneAOBaH~RX npo4ecca, M~OHHoro KaTan~3a c4~HT~n

nA4~oHH~H cneKTpoMeTp HeHTpoHoa nonHoro norn~eH~R lo6DeM.c4~HTHnnRTopa 

V • 24 nl. np~MeHeH~e ero n03BonReT: ai pe3KO nOB~C~Tb CKOpOCTb Ha60pa co
6~THH; 6 I 3~~KTHaHo ~cnonb30BaTb RBneHHe MHomeCTBeHHOCTH M~OHHoro KaTan~3a 

c 4enb~ 60nee nonHoro H HaAemHoro onpeAeneHHR ero napaMeTpoBi ai 3Ha4~TenbHo 

YMeHbWHTb HeonpeAeneHHocTb B pac4eTHoM~nH 3Kcnep~MeHTanbHo HaMAeHHoM 3Ha4eHHH 
3~eKTHaHocTH per~cTpa4H~ HeHTpoHoa. B np~6ope C04eTa~TCR xopOWHe cneKTpOMeT
p~4ec~~e caoHcTBa AnR 3Hepr~H HeHTpoHoB E = 1-6 MaB c HaAemHblM n - ~ pa3Aen 
neHHeM ICTeneHb pa3AeneH~R AnR Pu - Be HCT04H~Ka ~ 10-

3 
, Ha4~HaR c 3HeprH~ 

aneKTpOHOB 50 K3B/. 

Pa60Ta B~nonHeHa B na6opaTop~~ RAepH~X npo6neM OHRH: 

npcllpmlT 06'Le,llHHeHHOro aacrsrryra lIJlepHhlX Hccne,llOB8HHH. )],y6Ha 1987 

nepeBoA O.C.BHHorpaAOoo~ 

Ozelepov V.P. et ai. 13-87-lf76 
Full-Absorption Sclntlllatlon Spoctrometer for Neutrons 

A full-absorptlon sclntlllatlon spectrometer for neutrons (volume of scin
tillator = 24 I) has been developod and employed In investigations of muon 
catalysed processes. Ita appl Icatlon a1lows: a) considerably increasing the 
rate of accumulatlon of eventsi b) efflclently using muon catalysis multi 
plicity for fui ler and more rei lablo determlnatlon of its parameters; c) sig
nlficantly reduclng uncertalnty In the calculated and experimentally found 
values of neutron detectlon efflclency. The gevlce combines good spectromet
ric properties for neutron enorglas Eo 1-6 MeV and rei iable n - ~ separaA 

tion (the degree of separatlon for a pu-Oe source ~ 10- 3 starting from the 
electron energy 50 keV). 

The investi~ation has been performed at the Laboratory of Nuclear 
Problems, JINR. 

25 HilHH 1987 rona. 
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