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BaegeaBe 

Hccnenoaaawe panwanwollaoro aaxaaTa aeltTpoBoB aTOMHblMH SlllpaMH npen'&SIBn!leT K 

ll8T8KTOp8"M y -ny~elt pSill CD8llH~R~8CKHX Tpe60B8BHI. 

Ha16onee nonxonlllllRM neHKTOpoM nn11 TaKRX •ccnenoaaawlt SIBn!leTcSI, no-BRllRMOMy, 

6om.molt liCII.IlKOCTBhllt CllHBTRMSIUROHBhlll ll8TeKTOp DOnBOrO nornomeHRSI y -KB8BTOB 
Ill 

OnaaKo cno.aocTb R rpoM03llKOCTb TaKoro neTeKTopa (4000 n cuRBTKnn&Topa, MBoroqwcnea­

a~e uRnRBllPB~ecKIJe OTp8lKSTenR R Tollo) npen!ITCTBYIOT ero WRpOKOMY RCDOnb30B8HRKlo no­

ny~HBWB8 pacnpocTp8B8BR8 _.llKOCTBhl8 ll8T8KTOphl M8HbWRX p83M8pOB o6n8ll810T 6onbWRMH 
/2/ 

~B8MR, ~ 38CT8BnSI8T na60 DOBh!W8Tb SB8preTR'I8CKRit nopor perHCTpauHR Y -KB8HTOB, 
/3/ 

nR60 BBOllBTb COBR8ll8BBSI M8lKliY llBYMB DOnOBBH8MB 68K8 • 0llB8KO STO npRBOllRT, B CBOIO 

0'18p8llb, K TOMy, ~TO ~8KTRBHOCTb perHCTpauHR 8KT8 38XB8T8 B81TpoB8 D8ll88T B 2-4 pa-

38 R CT8ROBRTCSI 38BHCRMOII OT CD8KTp8 38XB8TBblX y -ny'lelt. 

nocTOSIBCTBO ~KTRBBOCTR perRCTp81lRH 8KT8 38XB8T8 aeltTpOHOB (f ) MO~HO o6ec-

ne~aT&, ecna acnonb3oBaT& neTeKTOP 

ax saepraa, 

B aTOM cny~ae 

y -ny~el C :~8KTBBHOCTbl00 nponopuHOH8DbBOit 

ty • kEy 

f • k.B, 

(I) 

(Ia) 

rne B - saepra11 CBSI3H aeltTpoaa B upe. 

npoCTeltWHM ll8TeKTOpOM0 YllOBneTBOpHIOWHM yCDOBHIO ( 1), SIBDSI8TCSI reltrepOBCKHit 

C'leT'IHK c Tonmaaolt cTeBDK, 6on&melt npo6era sneKTpoaa c saepraelt Ey • K co~aneaa~. 

TBKOit C'I8T~HK o6nanaeT 6on&WHM M8pTBblM BpeMeHeM, 'ITO 38CT8BHDO OTK838TbCSI OT ero 

DpHM8H8HBSI B ll8HHOM cny~ae. 

B accnenosaaasx panaauaoaaoro aaxsaTa aeltTpoHoB aa cneKTpoMeTpe no speMeHH 

. /4/ 
3BMennellRSI B81tTpoHOB B CBHH118 HCDODb30BBDCSI TODCTOCT8HHblil rB30p83pSillHbllt C'I8T'IHK 

B nponopuHOB8nbBOM pe~HMe C ~YBCTBHT8DbHOCTbiO K y -ny'IBM THD8 ( 1) • nns CDY'IBH, KOr­

llB o6pa3eu H ll8T8KTOp o6ny'IBIOTCB H30TpODHblM DOTOKOM HeltTpOHOB, UHDHHllpH'IeCKBB reo­

M8TpHSI 6onee BblrOllHB C TO'IKH 3p8HHB OTHOW8HHB aci$8KTB K ~OHYo 

CuHHTRMSI1lHOHHbl8 C'leT'IHKH C rpa~HTOBbiM PBllH8TOpOM H TOHKHM CUHHTHDDSIUHOHHbiM 
/5/ 

cnoeM 6bmH nonpo6Ho RccnenosaHbl MoKCOHOM R PseM • EnaacTBeHHbiM cna6biM MeCTOM 
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sx ssm1eTcH Manas 'lyBCTBHTen&HOCTb K y -ny'laM ( • 0,5% aa 1 Mas, HnH 3-4% aa aKT 
/61 

aaxsaTa aeiiTpoaa). Yny'lweHHblll sapsaaT pansaTopa tl1>1n npennolKeH MaKxnHHbiM H np. • 

Onaaxo 9$~eKTHBHOCTb npononlKana ocTaBaT&CH ManoA, 

HaMH p83pa60T8H CUHHTHnnHUHOHHI>lll neTeKTOp 38XB8THoro y -Hsny'leHas c npos-

pa'IHbiM panHSTOpoM aneKTpOHOB, 'ITO D03BOnHnO HCDOnb30B8Tb HeCKOnbKO (5-6) CUHHTHnna­

UHOHHblX cnoeB H cywecTB9HHO ysenH'IHTb ~eKTHBHOCTb perHCTp8UHH 8KT8 38XB8T8 HeiiT­

pOH8o Dm1 T8KOrO THD8 neTaKTOpOB H8Hny'IWHM panHSTOpOM HBnBaTCH, DO-BHnHMOMy, BOna, 

Dns yMea&weasa 'IYBCTBHTen&aocTH K aeiiTposaM seo6xonsMo oTpasnsT& sony coensseasaMH 

nsTHH, na6o acnon&sosaT& TBlKenyiO sony (nocTaTO'IHO c ot>oraweaseM 90%), 11ccnenosaamr 

xapaKTepHCTHK MHorocnoAaoro neTeKTopa nposonsnac& aa o6pasue c o61>1'1HOA nRCT8nn8po­

saasoA BOnOA, qyBCTBHTen&HOCTb K HeATpOH8M nposepBn8Cb nnH nHCTHnnHpOB8HHOA BOnbl H 

son&I, oTpasneasoA n8THeM, 

KoscTpY!IlHH neTeKTopa 

KoscTpyKTRBHoe o~opMnes8e MHorocnoAsoro. neTeKTopa y -ny'leA npencTasneso aa 

psc. 1, 8 n!OpanesblA 6aK san8sanac& nscT8nnsposassaa sons H onycxanac& xacceTa co 

cnoaMH CUHHT8nnHTopa TonW8HoA 0,5 MM H3 nnacTMacc&I c TeTpa~eH8n6yTanseaoM, Cusa­

THnnausoHHbiA enol! HBXOnHnCH T8KlK9 H8 DOBepXROCTH ~TOK8TOn8 YMHOlKHTens ( <1>3Y-2B ), 

8 K8'19CTB9 0Tp8lK8T9nH CB9T8 HCDOnb30B~nCH Te~nOHo 

np8Hil8D pa60Tbl neTeKTOpa, KOJ!OTK0 0 COCT08T B cneny!OW9M, f8MM8-KB8HT 0 DOD8n8H B 

neTeKTOp, Bbl6HB89T H3 panH8TOp8 9n9KTpORI>l (B OCHOBHOM 38 C'I9T KOMDTOH-~9KT8), 

'18CTb 83 KOTOpbiX, nonanaH B CU8HT8nnHTOp, Bb!3b!B89T CB9TOBY!O BCDblWKy, perHCTpHpyeMyiO 

~OTOyMH~';.c8TeneM, np8 aTOM '19M 6on&We aaepr8H aneKTpOH8 0 TeM 83 60n&Well rnytlHRI>l 

panH8TOp8 OH MOlKST DOD8CTb B CU8HTRnnHTOp, TaM 60n&We ~eKT8BHOCTb perHcTp81lHH )' -

KB8HT8, npo6er aneKTpOH8 OT y -KB8HT8 c aaepr8eA 0,5 Mas H HRlKe cTaHOBHTCH 

~ 1 MM, DOaTOMY OK83b!B89TCH 38M8THI>lM BKnan C8MOrO CUHBTRnnHTOp8 B KOHB9pC8!0 )' -

ny'leA B aneKTpOHbl H 38BHCHMOCTb ( 1) H8'18H89T H8pyW8TbCSI, 

8 MHOrocnoftHOM neTSKTOpe 6onbW8SI 06W8SI TOnwHH8 panH8TOp8 DpHBOnHT K 38M9THO-

My ocna6neRHIO DOTOK8 MHrKHX y -KsaHTOB sa enos CUHHTHnnsrTopa, ~acnonolKeHHI>le 

6nsJKe K <1>3Y, 3To, a TSKlKe nornowesse cseTa a sone H nocneny10wHX cnoax CllHRT8nnsrTo­

pa np8BOnHT K orpaHH'IaHHIO 'IRena scnon&sosaHHbiX cnoes, HeKoTopaa KOMnescanHH 9$~eK-

T8 nornoweHHSI MHrKHX y -xsaaros MoJKeT tl1>1Tb ocywecTsneaa nyTeM sepasaoMepaoro 

pacnpeneneHHSI cnoeB - yMeHbW9HHH p8CCTOSIHRSI MSJKny HHMR BtlnH3H DOB9pXROCTH, H8 KO-

TOpyK> nana10T y -KBSHT&I, B aaweM cny'lae nnsr sonsraoro panHaTopa npR 'IRene cnoea 

CUHHTHnnHTOpa 6 R p8CCTOHHHH M9lKnY HRMR 10-20-20-20-60 MM (eM, pHC, 1)· acP~9KT8B-

HOCTb perscTpausR y -ny'leA c Ey > 1 Mas nonssrnac& a 5 pas no cpaBHeH810 c on-

socnoA8biM neTexTopoM, a TO speMB xaK nn.11 y -n)"lell c E y • 0,66 Mas ~KTHBHOCTb 

nonasnac& s 4 pass. 
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TOpS 

XapaxTepscTRKR MBorocnoAsoro neTeKTopa 

AMDmiTynsoe pacnpenenesae RMnyn&cos. 

y -KBa8TaMR Coto npencTasneao sa 

nps 

psc, 

o6ny'lesss Msorocnollsoro 

2 ( xpRBB.H B ), TBKoe 

.aeTex-

pac-

npe.aeneHRe 38MeTso oTnH'IaeTC.II oT pacnpeneneHH.II nnn onsocnoAsoro neTexropa 

(KpRB48 A, M8CWT86 - DpoB3SOnbRI>lll) S CSS3H C OTCyTCTS89M OTp8lK8T9DS D088pX CURB 

TRnnsuaoHRoro enos, a T8KlKe nornoweRRB s sone cseTa, anywero oT sepxssx cnHRTRnnsuu­

osswx cnoes, Cnan8K>w8s ~pM8 Kpssoll B sacT8snaeT 6onee BHHMaTen&so OTHecTac& K 

CTatlHn&SOCTR patloTI>l 8DD8p8Typw, I13MepeHHS DOK83anH, 'ITO CTa6snbHOCTb C TO'IBOCTbiO 8 

2'l, B Te'I9HH9 17 '18COB senpepblBHOII p860Tbl MOlK9T 61>1Tb o6ecn9'1988 C 06bl'IKOII 38BOnc­

KOit annapaTypoll ( sblnpaMRTen& BC-22, ycRnHTenb Yl1 C-2) • 

I13MepeHRe 38SHCHMOCTR ~KTRBHOCTR neTeKTOp8 OT aseprH8 )' -KBBBTOB nns 

1: )I< 4,5 M&B DpOSOAJinOCb C DOMOWbiO DOCTOHHHbiX RCTO'I8HKOS 

"' 10 C• ( Ey • 0,67 Mas), Co ( Ey • 1,17 s 1,33 Mas), 

y -ny'leA: 

a' 
Na (Et •1,4s2,8Mas), 

y -ny'lelt oT Po-cr- Be -scTO'IHBKa 8el1Tpo8os ( E y = 4,4 Mas). Pesyn&TaTbl saMepesas 

npHsenesw 88 puc, 3, Bsn8o, 'ITO acjl~exTII's8ocT& sawero neTeKTopa a 5-6 paa npesblwaeT 

atjlojleKTHSROCTb JlSTBKTOpa MoKcos-Paa, Het>on&woe noa8lKSHRe acjlojleKTHBHOCTB 11na y 

ny'lell ueasa ot>~scss8TCB nornowesueM y -KBSHTos a sepxssx cnoax panB8TOp8. 8 388-

'18888 ,, 

lK8), 

JlnR E y • 4,4 Mas SBOCHn8Cb nonp8BK8 H8 p8rHCTp8!lBIO HeiiTpoHOS ( CM, HH• 

Dna nposepKH 38S8CBMOCTR (I) B tlonee WHpOKOM nH8D830H9 asepr8A RCDOnb30B8nHCb 

)' -ny'IH OT P8nH8QHOBBOrO 38XB8T8 seATpOHOB B pa3nH'IHI>lX B30TOD8X C aR8prH811 CSR3H 
181 Ill lOt 

8911Tposos OT 5,0 Mas JlO 11,17 Mas, La (5,0 Mas), Tb (6,26 Mas), As 
· U Ill If 

(6,82 Mas)~ Mo (9,15 Mas), Te (9,4 Mas), Sr ( 11,17 Ma!rl. 

Ha awuynbCROM p88KTOp8 011HI1 MeTonoM speMeHH nponeTa nposonsnRcb H3M8peaas 

seiiTposswx p830R8scos c ussecTHbiMH napaMeTpaMs. Pesyn&TSTbi o6pa6aTI>ls8nHc& 11syMB 

weTOJlSMH - MeTOJlOM ''lepsoro ot>pasua' ( nu0 » 1 l s MeTonoM nnow8nH noll pesosase­

soll xpasoll, P8synbT8Tbl asMepeHRH npsseneHbi sa psc. 4. TaKBM o,t>pasoM, a wspoKOM 11118- . 

n83089 aseprRII CSS3H H8W neTeKTOp DOK83biB8e~ DOCTOHHCTBO ~9KTBSHOCTB perRCTpSUHB 

axTa 38XBBTa, oTseceasoll K 1 Mas. 

qyBCTBRTenbROCTb Jl9T8XTOpa K H911TpOH8M HBnaeTCH B8lKHOII X8p8KTepRCTRKOII, oco6~H­

SO DpR H3MepeBRR Ce'leSHII 38XB8T8 B o6n8CTH 6onbWHX aseprRII seiiTpoROB, r11e 'IHCnO 

pilC~C8SBRbiX s Jl9TeKTOp seATpOBOS MOlK9T 3H8'1HTenbHO npeBbiW8Tb 'IRCnO 38XB8T81>1X )' 

XS8HTOS, I13M9paRBe 'IYSCTBHTenbBOCTH K H911TpOH8M 6bin0 npOB8Jl980 JlnB 118T9KTOp8 Otl'b8 -

MOM 8 n C paJlR8TOpoM 83 Otlbl'IHOII nRCTRnnHpOBSHROII SOJlbl C DOlf'OWbiO Po - II - Ba RCTO'I-'. 

8RK8 se11Tpo80So npH 9TOM ~OR OT )' -ny'lell HCTO'IHHK8 R3M8pAnCH C DOMOWb!O onRO-

CnOIIHOrQ A9T9KT0p8 C panHSTOpOM H3 rp8~HT8 0 Dp8KTH'I8CKH He'lySCTBHT8nbKOrO K HSIITpO-

5 
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HaM, Peayn&TaTw noxaaanH, ~To ~ysCTBHTen&nocTh MBorocnoAnoro aeTexTOpa c soaHHWM pa-

QHaTOpOM K 6biCTphlM H9liTpoHaM COCTasnHeT .. 1,5 %. 

nna BapHaHTa Aft9KTopa p43MepoM 20 nHTpos (Ha asyx <I>SY-49), 3anonneaaoro ABO'." 

THnnaposaHHOI SOAOA, ~KTHSHOCTh K H9liTpOHaM C aHeprHell DOpHQXa H8CXOnhKHX as COC­

Tasnstna 7%, a nocne 'oTpasneaHa' BOAI>I aaoTaoxxcnwM nHTHeM (oxono 240 r/n) 3ljlcjleKTHB• 

HOCTh ynana QO 0,6%, 

noMHMO 06hl~HOr01 ODHCaHHOro swwe, M9XaHH3Ma perHCTpauHH y -xany~eBHH ann aeTeK-

Topa c npoapa~nwM paaHaTopoM, cywecTsyeT H apyroA MexaHHaM:lKecTxue y -ny~u MoryT 

perxcTpxposaT&cH aa c~eT ~epeaxoscxoro xany~eaxa, 11aMepeBHa noxaaanu, ~TO sxnM ~epea­

xoscxoro uany~eaua ana E y • 4,4 Mas cocTasnaeT 6% oT 3ljlcjlexTHsnocTH perHcTpauxx 

OIIHHTHnnHUHOHHhlM M8TOAOM, 

Bonae cywecTsenawA sxnaa ~epenxoscxoro uany~eHHH 6yaeT na6n~aaT&cH s cny~ae 

HCDOnh30SaHHH S Ka~9CTB9 paaHaTOpa Dp03pa~HhlX sewecTS c 60n&WHM X031jlcj1HilH8HTOM npe­

noMneHHH (KBapll, CTaKnO H T,Q,), 3TO DpHBeQ9T X TOMy, ~TO sxnaa perHCTpaUHH lK8CTKHX 

y -KBaHTOS1 6naroaapH ~epeRKOSCXOMy H3ny~8RH~, MOlK9T 3aM8THO HCKa3HTh 3aSHCH­

MOCTh ( 1), MOlKHO DODbiTaThCH KOMD8HCHposaTb STOT acj141exT H8XOTOphlM YM8RbW8RH8M TOn-

WBBhl· paiiHaTOpa, Ho OTCyTcTSH9 MOHOXpoMaTH~RhlX HOTO~RHKOS 

5-12 Mas R8 Dp3BOnH9T STO caenaTb AOCTaTO~HO Ha118lKRO, 

y -ny~eA s AHaDa30H8 

3 a x. n ~ ~ e a H e 

HeaasucHMOCTb ~KTHsnocTB perucTpauHH axTa aaxsaTa OT cnexTpa y -ny~eA a 

cna6aa ~yscTsHTen&nocT& x neATponaM npasena x TOMy, ~TO s nocneanee speMH lleTexTop 

Moxcoka H Paa nony~Hn pacnpocTpanenue s pHIIe na6opaTopaA, necMoTpH na ManyiD a~x-
THBROCTh K y -ny~aM. OnacaHHi>IA aaec& sapaaaT aeTeKTopa noaBOnHn cywecTsenno nosw-

CHTb ~XTHBHOCTb perHcTpaUHH axTa 3aXBaTa H9liTpOHa, KOTOpaH TeD9pb Dpu6nH3Hnac& K 
/3/ 

~9KTHBHOCTH Q9T9KTOpos C lKHilKHM OllHHTHnnHTOpOM (HaDpHMep, ), 

KpoMe Toro, MOlKHO OTM9THTh1 ~TO MHOrocnoAHbiA A9T9KTOp DpOcT S H3l'OTosneHHH H 

3KCDnyaTaUHH1 HM99T B3S9CTHYID acfltPeKTHSHOCTh K y -ny~aM, noMHMO HccneaosaHHH pa-

AHallHOHHOl'O 3aXsaTa ueATpOHOS1 ODHCaHHhlll A9T9KTOp MOlK9T c yCD9XOM DpHMeHHThCH DpH 

uccneaoBaHBB 11pyrax peaxuuA c swneTOM y -KBaHTOS, 

n u T e p a T y p a 

1. E,Haddad, R,B,Walton, S.J,Frisenhan. BAPS ll _§, 40 ( 1963), 

2, J,H,Gibbons,R,L,Macklin, P,D,Miller, J,H,Neiler, Phys, Rev., 122, 182 (1961). 

6 

8, n.B. naxen&Hep, M,H, nwaTyna B liP• nTS ll!? 2, 48 ( 1963). 

4. H. T. Kawyxees, IO.n. nonos, <l>,n •. llianupo. 

Journal of Nuclear Er»rriY't A14, 76 ( 1961). 
5, M.c.Moxon, E,R.Rae, Neutron tJm~fll.ght Method-. p,439, Eure.torn, Brus-1 

( 1961). 

6, R.L.Macklln, J.H.Gibbons. T,Inad.A, Nucl, Phya .. !.Q, 3!53 ( 1964), 

PyXODHcb DOCTyDHna s H311aTen&cKHll OTIIen 
22 ~espann 1966 r, 

.7 

""' 



6 

p H c. 1. BHA A9T9KTOpa: 1- nneHKa nnacTHqeCKOro CUHHTHnnHTOpa; 2 - Te~nOHOB~A 

OTpalKSTenb; 3 - KOlKYX <1>3Y; 4 - ~OTOyMHOlKHT9nb THJlS <1>3Y-26; 5 - 9MHT­
TepH~A JlOBTOpHT9nb; 6 - AHCTHnnHpOBSHH8H BOAS. 
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a~A anH oaaoro cnoH; KpHBaH B -
cnoAaoro aeTeKTopa. 

~--~ ~~, 

~~-:,.. 

q67 (2 2J 

y -cneKTp, nonyqeHHbiA c MHoro-

1(11 
£1 I<•IJ 

3aBHCHMOCTb ~~eKTHBHOCTH MHOrocnoAHOrO A9T9KTOp8 OT SHeprHH Y 
nyqeA. • -nopor JlHCKpHMHH8TOp8 5s. 0 - nopor JlHCKpHMHH8-

TOp8 7 B. 
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3aaucuMocT& 'lyBCTBBTen&HocTB K y -ny'laM Ha 1 Msa oT sHepruu cBR3B Hell· 
Tpoaa. ()- o6pa6oTKa·pe3yn&T8TOB MeTOAOM ~epaoro o6pa3Aai _. 
o6p860TK8 pe3yn&T8TOB MeTOAOM lUIOIIl&Aell. 
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