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;3a 38lllliTOfi npOTOHHb!X yCE;OpHTenell: ll peaKTOpOB1 K8K rrpaBnno 1 

. MOIIIHOCTb .ll03b!1 B OCHOBHOM1 . orrpe.oemieTCSI Hell:TpOH8M1f C 9Heprnefi . 

-2 . 7 /1-3/ . 
10 an < E < 10 . an • Cpe.on MeTo.oon perncTpaunn uefiTpoHHoro 

. HsnyqeHHSI B ll!HpOKOM .llli8IT830H9 9HeprHil: oco6oe M9CTO 38Hl!M89T M9TO.ll 1 

OCHOB8HHb!il: Ha 38Me.oneHHll Heil:TpOHOB B BO.ll0pO.llOCO.ll9p>K8lll9M 38M9.llniiTene 

/4-14/ 
c rrocne.oyromell: perncTpaunefi Me.oneHHhiX uefiTpoHoB . • KaK rrpaB!mo, 

HCI!_Onb3YIOTCSI 38M9.llnHTenn UllnHH.llpli'!9CKOil: HnH mapoBOH <jJopMbi1 B U9HTpe 

KOTOpb!X ITOM9lll8IOTCSI .ll9T9KTOpb! . 38ps:!>K9HHb!X '!8CTHU ( nponopUHOHanbHblll 

Hnll CUHHTHnmiUHOHHblll C'!eT'!liKH) 1 CO.ll9p>K8lllll9 B CBoeM COCTaBe SI.llpa 

6 Li . , 10 B nnn 3 He II perncTpnpyromne BTopn'!Hbre aaps:t>KeHHbre 

qacTHUbi1 o5paayromneca B peaKUHSIX 
10 B ( n , a) 

7 Li , 6 Li( n , a) 
3 He, 3 He( n, p)

31L • 

nnSI H3MepeHHil: B .. nons:! X H9HTpOHOB C . H9H3B9CTHbiM yrnOBb!M pacrrpe.oene

HHGM ·cne.oyeT OT.ll8Tb npe.ono'!TeHHe mapoBwM saMe.onnTenSIM c .oeTeKTopoM 

. He6onblliHX_pa3MepoB B U9HTpe 38M9.lliJHTenSI 1 xapaKT9pHCTHKH KOTOpb!X ITO'ITH 

ue sanncnT QT yrnonoro pacrrpeaenemm nany'!eHHSI, na.oaromero ua rronepx

HOCTb ~aMe.onnTena. OcHOBHbiMll .llOCTOHHCTBaMH sToro MeTo.lla s:tBns:tiOTCSI Bbi-

COK8SI 'IYBCTBHTenbHOCTb1 a T8K>K9 B03MO>KHOCTb1 liCITOnb3ys:t O.llHH II TOT >K9 

.oeTeKTop Me.oneuuwx ueil:TpoHoB II ua6op saMe.onnTenell:, nony'!aTb paann'I-

Hbre .no I3ll.llY 38BUCHMOCTII s<jJ<jJeKTIIBHOCTll perHCTp8UHU H9HTpOUOB OT UX 

sueprnu c uenbro annpoKcnMaunu .oosonoro sKBHBaneHTa u nornomeunoil: 

.ll03bl B lllllpOKOM .llll8IT830He 9HeprHll:, 

3 
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1. Cnoco6br nonyqemm nwfiopMaUHH 

B MeTone pannoMeTpHH HeliTpoHHhiX noneli c noMombro perncTpaumi 

Me):lneHHhiX HefiTpOHOB B 38Me!tnHTenSIX ycTaHOBIIniiCb, B OCHOBHOM1 TpU 

cnoco6a nony;eHHSI hH~opMaunn. 

llpn ncnonb30BBHHH nepBoro cnoco6a .nH~opMaunro o .!t030BOM aKBH-

" . " Io-2 107 . BaneHTe HeH~pOHOB B HHTepBane 9HeprHH aB - 9B IIbiTBIOTC.II 

nony'IHTb C IIOMOillbiO H3¥epeHHfi Me!tneHHhiX HefiTpOHOB B O!tHOM 38Me!tnli

/6-8 10-12/ 
T.ene ' • Bo MHornx na6opaTopnSix B nocnenaee BpeMSI nn.11 aToll 

uenn npnMemrroT nonnaTnn.eHOBhrli 

119/ 

. /8/. 
38Me!tnHTenb !tliBMeTpOM 25,4 CM 

0!tH8KO pacqeTbi · li . 9KCnepHMeHT8nbHbie HCCne!tOBBHII.II 38BHCHMOCTH 

'IyBCTBHTenbHOCTH TBKOI'O npn6opa OT 9HeprHH HefiTpOHOB/
8/ (eM, pHC, J) 

. -2 4 
IIOK83biB8IOT1 'ITO B o6naCTH aueprnfi OT 10 !tO 10 9B OIIIH6Ka B II3Me-

peHHH !t030BOI'O 9KBHBaneHT8 9THM MeTO!tOM !tn.II CIIeKTpa BH!ta 1/E coc-

TaBnSieT 100%, B TO · BpeMSI KBK BKnaa HefiTpOHOB 9THX 9HeprHfi B cyM-

M8pHyiO !t03Y 38 38illHTOH YCKOpHTenefi li peaKTOpOB MO*eT !tOCTHI'8Tb 

50%11-3/. 

BTophlM crroco6oM rrony'IeHHSI HH~OpMaunn SIBnSieTCSI cpaBHeane cKo-. . .' 

pOCTefi C'IeTa H3MepeHHhiX ):leTeKTOpOM Me.oneHHhiX HefiTpOHOB C liCIIOnb30B8-:- _. 
' ' . /8/ 

HHeM IIOnHaTJineHOBhiX 38Me.llnHTenefi pa3nH'IHbiX JlHBMeTpOB • 8TOT CIIOC06 

OCHOBBH HB npe.lliiOnO*eHHli 0 TOM, 'ITO CIIeKTp HefiTpOHOB C 9Heprnefi 

-1 5 . 
10 aB < E < 10 aB HMeeT BH!t 1/E. llpn oTnnqnn ~opMhi crreKTpa 

HeliTpOHOB OT 1/E MOI'YT B03HHK8Tb cymeCTBeHHb!e IIOI'peiJlHOCTH. 

TpeTnil: CIIOC06 OCHOBBH HB nHHeHHOH 8IIIIpOKCHM8UHH Tpe6yeMOI'O Bli!l8 
. . x/ 

'IYBCTBHTenbHOCTH rrpn6opa OT aHeprnn HeliTpOHOB (6apMeTpa 38BHCHMOCTH 

' panMeTpa HnH IIOTOKOMeTpa) C IIOMOillbiO Ha6opa ~YHKUHli, OIIIIChiBBIOillliX 

x/ 
llpn6op Jln.II li3MepeHH.II Jl030BOI'O 9KBHBaneHTa. 
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·3aBHCHMOCTH OT.aHeprHH Heil:TpOHOB 'IYBCTBI 

. 115 16/ 
Me.onnTenSIMH paanH'IHhiX paaMepoB ' • 

nyromeM. llJ::CTb f (E) . - Tpe6yeMaSI aaBncr 

aaeprnn ueil:TpoHoB, E , n B HameM' pacrro1 

TOpOB C 'IYBCTBHTenbHOCT.IIMH.c''·I(E), c>
2

.(E), •. 

cocTaBHTb TaKyro nnHeil:ayro K·oM6naaunro na 

n 

¢ (E) , I. a k c k( E) • 
k=l 

'IT06bi Cpe.llHee KB8Jlp8TH'IHOe OTKnOHeHHe q 

ManbHbiM. Ecnn .oeTeKTOpbr, nMeromne 'IYBCT 

c 3 (E), •• , c n·(E) 
1

; o6ny'Il!Tb O!tHHBKO 

O!tHOI'O H TOI'O *e CIIeKTpanbHOrO COCTaBa, 

BeHCTBa ( 1) 6y.oeT BbmonHSITbCSI cne.oyromee 

pOCTbiO C'IeTa N¢ .oeTeKTop.a C 'IYBC~BH' 

CT.IIMH C'IeTa Nk JleTeKTOpOB C 'IYBCTBH1 

N.,~.= ::f ak Nk •. 
't' h:l 

TaKHM o6paaoM, ecnn: H3BeCTHhi _ a k , T• 

JleTeKTOpaMH B. O.llHOM H TOM *e none HeHTJ 

Bhr'IncnHTb N ¢ 

llocne.llHHH CIIOC06 o6naaaeT p.II.llOM .np 

c ne}:iBbiMH !tBYMSI. OH rroaBon.lleT ncnonb30E 

c aa6opoM aaMeannTeneil: .on.11 naMepeHHSI pa 

pOHHOI'O H~ny'IeHH.II (Jl030BOI'O .aKBHBaneHTa, 

HeHTpOHOB). llpH'IeM.npn H3MeHeHHH peKOMe 

5 



nonyqeHHSI HHcliopM8UHH 

noneii: c noMombro perncTpaUHH 

yCT8HOBllnHCb 1 B OCHOBHOM1 Tpll 

aoro cnoco6a naclJopMaunro o .Jl030BOM aKBH-

10-2 107 . ' aReprn:ii: aB - aa nhiTaroTc.~ 

HHH MeJJneHHbiX Heii:TpOHOB B OllHOM 38MellnH-

na6opaTOpHSIX B nocneJlHee BpeMSI JlnSI 9TOH 
' . /8/ 

Bb!H saMeJlnHTenb Jlli8MeTpOM 25,4 CM 

pHM.eHTBnbHb!e HCCneJlOB8HHSI 38BHCHMOCTH 

6opa oT aaeprnn aeii:Tpoaoa
181 

(eM, pn:c, 1) 
. -2 4 

aHeprn:ii: OT 10 llO 10 9B OU1H6Ka B H3Me-

9THM MeTOJ]OM JlnSI cneKTpa Bllll8 1/E coc-

K8K BKn8Jl HeHTpOHOB 9THX aHeprn:ii: B C,YM

KOpHTeneii: H peaKTOpOB MO)I{eT llOCTIIraTb 

IIHclJOpM8Ulili SIBnSieTCSI CpaB~eHHe CKO

MeJ]neHHb!X HeHTpOHOB C HCnonb30Ba-:- . · 
. /~ 

niiTeneii: pasnii"'HhiX JJIIaMeTpoB • 3ToT cnoco6 

0 TOM1 "'TO cneKTp HeHTpOHOB C aaepriieH 

eT BIIIl liE. ITpii oTnH"'HII clJopMbi cneKTpa 

kaTb cym_ecTBeHHbie norpelllHDCTII. 

Ha nnHeHHOH annpoKCHM8UHH Tpe6yeMoro Bl!ll8 
. . x/ 

npn6opa OT aaeprnn aeii:TpOHOB (6apMeTpa 
. ' 

C nOMOillbro Ha6opa clJyHKUHH1 onHCbiBarolllHX 

ll030Boro aKBHBaneHTa. 

/ 4 

! 
j' 
j 

j 

. l c. 

- i 

1.!' •• 

. i 

38BliCHMOCTH OT aHeprHH Heii:TpOHOB "'yBCTBHTenbHOCTH JleTeKTOpa C 38-
. /15 16/ 

MeJlnHTenSIMH pasnH"'HbiX pasMepOB 1 
o OTOT cnoco6 COCTOHT B cne-

JlyromeM, IT~cTb f(E) - Tpe6yeMaSI saancn:Mo~Tb "'YBCTBHTenbHOCTH oT 

aaeprn:n: aeii:TpOHOB, E , n: B RaWeM· pacnopSI)I{eHn:n: HMeeTcg n JleTeK-

TopoB c "'YBCTBHTenbHOCTSI~H·;·l(E), ( 2 .(E), ••• ( n (E). Tpe6yeTCSI 

COCT8BHTb TaKyro nHHeii:Hyro KOM6HH8UHro H3 9THX "'yBCTB~TenbHOCTeft 

n 

¢ (E) "' k a k c k( E) • 
k,.J 

(0 

"'T06bi cpeJJHee KBaJJpaTH"'HOe OTKnoHeHn:e ¢ (E) OT f(E) -6binO MHHH.;. 

ManbHhiM, Ecnn: JleTeKTopbi, n:Meromne "'YBCTBn:TenbHOCTH c 1 (E) , 

£ 2 (E), •• , c n ·(E) 
1 

; o6ny"'l!Tb OllHHaKOBbiM. noToKOM Reii:TpOHOB 

OJlHOro n: Toro )l{e cneKTpanbHoro cocTaBa, To B cnny nnaeii:aocTH pa

BeHcTBa ( 1) 6yJ]eT BbiiiOnHSITbCSI cneJJyromee COOTHOUJeHHe Me)I{Jly CKO-

pocTbro c"'eTa N ¢ 

cTSIMH c"'eTa N k 

aeTeKTop.a c "'YBCTBHTenbHOCTbro ¢ ( E) n cKopo-

JleTeKTopoB c "'YBCTBHTenbHOCTSIMH c k (E): 

N A"' i: ak Nk. 
't' k=l 

( 2) 

TaKHM o6pasoM, ecnn:: nsaecTHbi a k J T0 1 BbiiiOnHHB H3MepeHHSI n 

J]eTeKTOpaMH B · OJ:lHOM H TOM )l{e none Heii:Tpo"HOB1 C nOMOI!lbro ( 2) .nerKO 

Bbi"'HCnHTb N ¢ 

ITocnellHIIii: cnoco6 o6naaaeT pSIJ:lOM .npen:MymecTB no cpaaHeHnro 

C nepBb!Mll J:lBYMSI, 0H n03BOnSieT n:cnonb30B8Tb OJ:lliH H TOT )l{e J:l8T"'HK 

c Ha6opoM saMeitnn:Teneii: JlnSI nsMepemm pasnn:"'HbiX xapaKTepn:cTHK Heii:T

poHHoro n:~ny"'eHHSI {ll030BOrO .9KBHBaneHTa 1 nornomeHHOH J:l03bl1 noTOK8 

Heii:TpoHoB). ITpn"'eM .npn n:sMeHeHnn: peKoMeHAaunii: MKP3 o saBncn:MocTn: · 

5 



noaoaoro aKBHBanenTa nnn nornomenHoll: noabr na ennnn'IHhrll: noToK Hell:T-

pOHOB OT aHepriiH Hell:TpOHOB He B03HHK8eT HeooxonUMOCTII B II3MeHeHHll 

KOHCTpyKUllll npuoopa 1 UOCKOnbKy1 BbiopaB COOTBeTCTBYIOll!UM 00p830M 

HOBbie KOa<jJ¢nuneHTbi nnfl annpOKCIIM8UHU STUX 38BHCIIMOCTell:1 TeM · )l(e npu~ 

OOpOM MO*HO oyneT npOll3BOniiTb ll3MepeHUe STIIX BenU'IUH C npneMneMOM 

TO'IHOCTbro. 06pa6oTKa nH¢opMaunu TpeTbllM cnocoooM He TpeoyeT npen-

. ,~, "" • · 10-2 E 105 
nono:1Kennu o 't'opMe cneKTpa HenTpoHoB c aHeprneu aB < < aB. 

2. qyBcTBnTenbHOCTb c'IeT'IIIKa BoHHepa 

Han6onee.yno6HbiM npufiopoM, aaaucnMoCTb 'IYBCTBIITenbHOCTII KOTO

poro OT aHepriiH Hell:TpOHOB H3y'leHa Cp8BHUTenbHO nonHO ll KOTOpbiM M0:1K-

HO IICnOnb30B8Tb Jlmi II3MepeHHSI Jl030BbiX xapaKTepiiCTIIK Hell:TpOHH.OI"O 

.IIany'IeHIISI ,oopaoaTbiBasr nonyqaeMyro IIH<jJopMaUIIIO MeTOJlOM niiHell:Holl: annpoK-
. /~ 

CIIM8UIIII 1 SIBmieTCSI T8K H83biBaeMb!M ClJeT'IHK BoHHepa • 3TOT C'IeTlJIIK 

npencTaBnSieT COOOM CUIIHTHniJSIUIIOHHb!M JleTeKTOp MenneHHb!X Hell:TpOHOB 

(KpHCTann UIInHHJlpii'IeCKOM <jJopMbl Bb!COTOM 1 MM II nnaMeTpOM 4 MM) 1 

KOTOpb!M UOMemaeTCSI B lll8p0Bb!e IIOniiSTIIneHOBble 38MenniiTenii pa3nii'IHblX 

niiaMeTpos. Haoop aaMenmrTenell: nnaMeTpoM 5-30 eM rroaBonfleT rrony'IaTb 

pa3nH'IHbie IIO BIIny 38BIICIIMOCTII ~yBCTBIITenbHOCTII ClJeTlJHK8 OT SHepi"HII 
-2 7 

Hell:TpoHoB B niiarraaoHe aHeprull: oT 10 no 10. aB. 
. . /5,17-20/ . 

, ABTopaMII paooT obmu pacclJIITaHhf n H3MepeHbi aaBIICIIMo-

CTII 'IYBCTBIITenbHOCTII neTeKTOpa Mennel!Hb!X Hell:xpOHOB B I118p0Bb!X IIOnii~ 

aTIIneHOBhiX aaM~nmrTensrx pa3nii'IHhiX nuaMeTpoa. J1a. puc. 2 rrpiiBeneHbi 

B KalJeCTBe rrpiiMepa aaBIICIIMOCTll 'IYBCTBnTenbHOCTell: C'IeT'IIIKa BoHHepa 
/5/ . 

c aaMenniiTensrMn nnaMeTpoM 7,6 II 12,7 eM ·oT aHepriin Hell:TpoHoB, pac-
. /5/ ( . ) 

C'IUTaHHhre BpaMneToM, 3BnnroM n BonnepoM rrynKTHpHbie KpUBhre ,. 

X C 
. u - 117/( . 

II peaynbTBThi pacqeTa, Bhlllonnennoro. ancenoM u _annManepoM crrnom-

6 

I 
.1 

il ; 

ll 
'j 

I 

.L 

1 

Hbre KpnBbre). · Ha ·pncynKa BnnHo, 'ITO 'IYBCTBII~ 

Hb!Mll rpynrraMU 8BTOpOB1 cymeCTBeHHO OTnii'I8~ 

-2 5 . 
· OT. 10 no 10 aB. CpaBHenne peaynbTaToB ps 

' · · xl ' 
Kll Ha IIMrrynbCHOM Ob!CTpOM peaKTope ( CM~ ] 

KpHBbre, pacc'InTaHHhH~l XanceHoM n CannMall:ep 

OIIIICb!B8IOT 38BHCHMOCTb 'IyBCTBUTenbHOCTII ClJ~ 

HOB1 B TO BpeMSI K8K p8C'IeTb! BpaMoneTTa, 3E 

ll!eCTBeHHO OTnll'I8IOTCSI OT peaynbT8TOB.SKCIIep 

3. llpnoop nnsr II3Mepennsr noapam 

rrornomeHHOM no3bJ. ll rrnoTHOCTII J 

117/ 
PeaynbTaTbi paclJeTa 'IYBCTBUTenbHoc 

M0:1KHO ncrronb30BaTb nnsr orrpenenenusr, B oTnoc 

CTBUTenbHOCTH nrooOI"O JteTeKTOpa MeJtneHHhiX F. 

uenTpe ll!apoaoro nonnaTnnenoaoro aaMennnTen 

romero cnosr aToro aaMennnTensr paana pannyc) 

nn~ KOToporo obinii BhmonneHbi paclJeThi, a .'~YBC1 

aaMennnTensr B oonacTn MenneHHhiX Hell:TponoB ol 

CKOpOCTIIo 

B oTnene pannaunonnoll: 6eaorracnocTn 06 

srnepnhrx nccnenoBannll: ohm naroToBnen. cuiinTn 

HhlX nell:TpOHOB1 KOHCTpyKUHSI KOTOpOI"O rrpenyc~ 

nnsr naMepennll: c lllapoBhiMH rronnaTnneHOB 

LleTeKTopoM srBnsreTcsr clJeT'IHK coobiTIIll:, 

. x/Ll 8HHbie IIOny'IeHbl 8BTOp8MH COBMeCTHO 
Bb!Mo 

7 



•nomeHHOil: .Q03bl Ha e.QHHH'JHbiil: IIOTOK Heil:T

B03HHKaeT Heo5XO.QHMOCTH B HSMeHeHHH 

1 Bbi5paB COOTBeTCTBYIOIUHM o5pa30M 

rrpn

aTnx Benn'IHH c rrpneMne~oil: 

TpeThHM crroco5oM He Tpe5yeT npe.Q-

-2 5" 
Heil:TpoHOB c aHeprneil: 10 aB < E < 10 aB. 

EoHHepa 

SaBHCHMOCTh 'IYBCTBHTenhHOCTH KOTO

cpaBHHTenhHO IIOnHO ll KOTOpbiil: MO)I{

.Q030BhlX xapaKTepHCTHK Heil:TpOHH~I'O 

HH~OpM8llHIO MeTO.QOM nnHeil:HOil: arrrrpoK-

/5/ 
cqeT'JHK EoHHepa • 3ToT ctJeT'IHK 

llHOHHbiil: .QeTeKTOp Me.QneHHhiX Heil:TpOHOB 

Mbl Bb!COTOil: '): MM H IUiaMeTpOM 4 MM) 1 

rromraTrrneHoBbie saMe.QnrrTenn pasnn'IHbiX 

.QHaMeTpOM 5-30 CM II03BOnHeT IIOny'JaTb 

qyBCTBHTenhHOCTH C'JeT'JHKa OT 9Hep!"HH 
. -2 ·7 

OT 10_ .QO 10 9Bo 

5binll paCC'JHTaHbf H H3MepeHbl 38BHCHMO

Me.QneHHb!X Heil:ipOHOB B mapOBbiX IIOnii

nii'JHbiX .QI!aMeTpoB. Ha. prrc. 2 rrpnBeneHbi 

'IYBCTBHTenhHOCTeil: C'JeT'JHKa EoHHepa 

/5/ . 
7,6 II 12,7 CM OT 9Hep!"liii Heil:TpOHOB1 pac-

E . /5/ ( . ) 
II OHHepoM . IIYHKTIIpHbie Kpi!Bbie 1• 

X C . u 117/{ 
HHOI'O. aHCeHOM H _9H.QMaiiepoM CIInpm-

6 

,'I 
! 

11 

j 

I 

I 
l 

Hbie KpHBbie) o. l1s pncyHKa BII.QH0 1 'ITO 'IYBCTBI!TenhHOCTH1 paCC'JIIT8HHbie pa3-

HbiMH rpyiiii8MII 8BTOpOB1 cymeCTBeHHO OTnH'J8IOTCH B .QI!aiiaSOHe 9Heprllil: · 

-2 5 
· oT. 10 no 10 aB. CpaBHeHIIe pesynhTaToB pac'JeTa c naHHh!MII Kanii5poB-

. x/ . 
KH Ha I!MrrynhCHOM 5biCTpOM peaKTOpe ( CMo piiCo 2) IIOK83biBaeT1 'ITO 

. • u. 117/ 
KpHBbre, pacctJIITaHHbie XanceHoM n CannManepoM , nocTaTO'IHO xopomo 

OIIHCb!B8IOT 38BIICHMOCTh 'IYBCTBIITenhHOCTH C'JeT'JIIKa OT 9Hep!"IIII Heil:Tp0-

/5/ 
HOB1 B TO BpeMH K8K pac'leTbi 6paM5neTTa 1 3BIIHI'a II . 6oHHepa cy-

llieCTBeHHO OTnli'J8IOTCH OT pesynhT8TOB.9KCIIepi!MeHTa. 

3. ITpii5op nnH nsMepeHIIH nospBoro aKBIIBaneHTa, 

IIOI'nomeHHOil: ll03bl II IInOTHOCTH IIOTOKa HefiTpOHOB 

/17/ /5/ 
PesynhTaTbi pactJeTa qyBcTBHTenhHocTrr C'JeT'IHKa EoHHepa 

MO)I{HO HCIIOnf:i30B8Th .QnH OIIpeneneHHH1 B OTHOCHTenhHb!X e.QHHHUaX1 'lyB

CTBHTenhHOCTH ni050I'O .QeTeKTOpa MenneHHbiX HefiTpOHOB 1 IIOMeiUeHHOI'O B 

ueHTpe mapoBoro rronHaTnneHoBoro saMennHTenH, ecnH ToniUHHa. saMennH

romero cnoH aToro saMennnTenH paBHa pa.QHycy mapoaoro saMennnTenH, 

/ nn~ KOTOpOI'O 5binH BbiiiOnHeHbi pac'JeTbi 1 a 'lyBCTBHTenhHOCTb .QeTeKTOpa 5e3 

saMennnTenH B o5nacTn MenneHHbiX HefiTpoHoB o5paTHO rrporropunoHanhHa nx 

CKOpOCTHo 

B oTnene panHaurroHHofi 5esorracHocTn 05~ennHeHHoro IIHCTnTyTa 

H.QapHbiX HCCna.QOB8HHfi 5bin H3I'OTOBneH , CUHHTHnnHUHOHHbifi . .QeTeKTOp MenneH

HbiX Heil:TpOHOB1 KOHCTpyKUHH KOTOpOI'O rrpenycMaTpHBae'I' ero HCIIOnh3<?B8HHe 

nnH nsMepeHnfi c mapoBhiMH rronrraTHneHOBbiMH saMennnTenHMH. 

JleTeKTOpOM HBmieTCH C'JeT'JHK C05b!Tllfi1 o5pa3yiOIUIIXCH B peaKUliH 

~ . 
. JlaHHbie rronyqeHbi aBTOpaMn COBMeCTHO c n.BeTueneM H B.Hasapo-

Bb!M 0 

7 



10 B ( n, a ) 
7 Li· , KOTOphle ~erHCTpnpyiDTCH KaK CUHHTHnnHUHH anb¢a-

tJaCTHU B Zn S ( Ag) • .s· KatJeCTBe cunHTnnnnpyromero BemecTBa. 

rrpnMeHem CBeTocoTaB T-1, rrpeJlcTasn3romnil co6oii crrnaB 6opHoro aHrHJl

pnJla H cepHHCTOrO UHHKa, aKTHBHpOBaHHOrO cepe6poM, KOTOphlH 3aiTetJa

TbiBanCH B ¢nrypHhiil c;:BeTOBOJl H3 oprcTeKna ( pnc. 3). EnoK-cxeMa rrpn6o-

pa JlnH H3MepeHHH. Jl03Hb!X xapaKTepHCTHK HeifTpOHHOrO H3ny'leHHH C HCITOnb30-

B8HHeM OITHC8HHOrO Bbiiiie JleTeKTOpa MeJlneHHb!X HeifTpOHOB H IIIapoBb!X rronHSTH

neHOBbiX 3aMei:mnTeneil rrpnBeJleHa Ha pnc. 4_--KoHcTpyKUHH rrpn6opa Iio3BonHeT 

yJlanHTb JleTeKTOp Ha paCCTOHHHH JlO 1000 M OT OCHOBHOH 'l8CTH rrpn6opa, 

B KOTopyiO BXOJlHT rrepeCtJeTHbiH rrpn6cip H HHTeHCHMeTp. 

Ha pHCo 5 ITOKa38Hbl 38BHCIIMOCTH CKOpOCTH C'leTa JleTeKTOpa MeJlneH-

HbiX HeHTpOHOB JlnH · Y -KB8HTOB 
60 Co 

H 38MeJlneHHhlX HeifTpOHOB 

Pu- Be IICTO'lHIIKa B 3aBIICIIMOCTH OT rropora JliiCKpHMIIHaunn. KaK 

BIIJlHO II3 SToro pHCyHKa, JlnH rroporoB JlHCKpiiMHH8UHII, 6onbiiiHX 0,5 B, 

CKOpOCTb C'leTa OT Y -KB8HTOB JlnH OJlHOrO II TOrO ~e Jl030BOro S~BHBa

neHTa COCTaBnHeT MeHee 6% OT CKOpOCTH C'leTa, o6ycnoBneHHOH HeifTpO-

H8MR· Pu- Be l!CTO'lHIIKa. H3MepeHHhre · 'lyBCTBI!TenbHOCTII )leTeKTopa · 

c pa3nH'lHhiMH pa3MepaMn 3aMeJlnHTeneil K HeilTpoHaM Pu -Be n Sb- Be 

HCTO'IHHKOB ITpH ypOBHe JliiCKpHMIIH8Ullll 5B rrpHBeJleHbl B '(a6nnug ; JlnH CpaB-
' ~· . /5/ /17/ 

HeHHH B Hell ITpHBeJleHbl T8K~e H3MepeHHbie H paC'leTHbie 'lyBCTBH-

Ten8HOCTH ctJeTtJHKa EoHHepa, a TaK~e OT~OIIIeHHe 'lyBCTBHTenbHOCTeif 

STHX JleTeKTOpOB K HeHTpOH8M Pu-Be n Sb-Be ncTotJHnKoB. KaK 

BIIJlHO H3 ~a6niiUbl . , 'lYBCTBIITenbHOCTb JleTeKTOpa H8 OCHOBe CBeTOCOCTaBa 

T-1 rro a6coniOTHOH Benii'liiHe HecKonbKO 6onbiiie 'lYBCTBIITenbHOCTH C'leT

'liiKa EoHHepa, a OTHOIIIeHHe .'lyBCTBIITenbHOCTeH K8~Jloro ~3 STHX C'leT-

'IIIKOB (c OJlHHaKOBhiMII 3aMeJlniiTenH~n) K HeilTpoHaM Sb ·-Be n Pu-Be 

HCTO'IHIIKOB B rrpeJlenax OIIIII60K II3MepeHIIH OAHH8KOBOo HcKnro'leH!Ie COCTaB-

8 

i' 

I 

.l 

{' 

nHIDT OTHOIIIeHIIH 'lYBCTBIITenbHOCTeif JlnH JleTE 

Jlll8MeTpOM 5,08 CMo Pa3lrll'l1Ie B • OTHOIIIeHHII ' 

cnyqae, rro-BHJliiMOMY, o6ycnoaneHo pa3nii'l1Im 

poB MeJlneHHhiX HeilTpoHoB. A nMeHHo,. HaniitJH 

OCHOBe T -1 oprcTeKna ( CM. piiC~ 3), ) pa3Mepr 

Hoil 3aMeJlnHrouiero cnoH JlnH 3aMeJlniiTenH 

'liiBaeT ::J¢¢eKTIIBHYIO JlniiHy 38MeJlneHIIR JlnH H 

'liiTenbHOMY yBenii'leHIIID 'lYBCTBIITenbHOCTII K 

TO'IHIIK8o 

HcxoJlH II3 3aBIICIIMOCTII 'lYBCTBIITenbHoc 

~ I 171 
- SHepriiii He!ITpOH~B II IICITOnb3YH pe3ynbTl 

MeJlneHHb!X HeifTpOHOB C 38MeJlniiTenHMII pa3n: 

Bb!6panii MIIHIIManbHOe KOnii'leCTBO 38MeAniiTel 

IT031IUIIH 'lYBCTBHTenbHOCTeil KOTOpb!X C COOTB' 

.JlaeT B03MO~HOCTb orrpeJlenHTb 

H ITOTOK H~HTpOH?B• 

Jl030Bb!H SK 

Ha piic. 6 n 7 rrpiiBeJleHo cpaBHeHIIe ¢y1 

arrrrpOKCHMHpyiOIUHX 3aBHCHMOCTH Jl030BOrO SK 

rnomeHHoil Jl03hi · drr(E) o6ycnoBneHHhiX 

HOB 

D
9

(E) = [0,83 ( 1 (E) -3,06£
2 
(E)-l,~c: 

+ ID,3 ( 4 (E) ] k I 

D n (E)== [ O,ID £ 1 (E) -0,27 ( 2 (E)-·o.~ 

+ 1,86 c4• (E)] k 2 

9 



TOpbie .perHCTpnpyroTCR K8K CUHHTHnnRUHH anb~a-

• _a· Ka'leCTBe cunHTnnnnpyromero BemecTBa 

T-1, npe.ocTaan_:rromnii co6oii cnnaB 6opHoro aarn.o-

' 8KTHBHpOB8HHOrO cepe6poM, KOTOpb!H aane'la

eTOBOll na oprcTeKna ( pnc. 3). EnoK-cxeMa npn6o-

xapaKTepncTnK HeiiTpoHHoro nany'leHnR c ncnonbao

.oeTeKTopa Me.QneHHbiX HeHTpOHOB H mapO~biX nonH9TH

npuBe.QeHa Ha puc. 4_-·KoacTpyKUJIR npu6opa"noaBonReT 

paCCTORHHR .QO 1000 M OT OCHOBHOH 'l8CTJI npn6opa, 

1-a,-unTHbiH npu6cip II UHTeHCJIMeTp. 

38BHCUMOCTII CKOpOCTJI C'l~Ta ,QeTeKTOpa Me.oneH~ 

-KB8HTOB 
60 Co 

II 38Me.QneHHhlX HeHTPOHOB 

B aaBJICUMOCTH OT nopora .oncKpnMnHaunn. KaK -

.QnR noporoB .QHCKpHMHH8UHH, 6onbiiiHX 0,5 B, 

-KB8HTOB .QnR O.QHOrO H TOrO ~e .Q030BOrO 9KBHB8-

0T CKOpOCTH C'l~Ta, o6ycnoBneHHOH HeiiTpo

L,.~,muuv<>• HaMepeHH~Ie · 'lyBCTBHTenbH'ocTH .QeTeKTopa 

aMn aaMe.onnTeneii K Heii:TpoHaM Pu -Be n SJ-Be 

.QHCKpHMHH8UHH 5B npHBe.QeHbl B 1:_a6~HU.!? t .QnR cpaB-

. /5/ /17/ 
hi TaK~e H3MepeHHbie H paC'l~THbie 'lYBCTBH-

oHHepa, a TaK~e OT~OilleHHe 'lyBCTBHTenbHOCTefi 

iiTpoHaM Pu -Be n Sb - Be ncTO'lHHKoB. KaK 

RI'TRUTem,HnCTb .QeTeKTOpa H8 OCHOBe CBeTOCOCT8B8 

HeCKOnbKO 6onbllle 'lyBCTBHTenbHOCTH C'l~T

eHHe 'lYBCTBHTenbHOCTefi Ka~.QOrO H3 9THX C'l~T-

. aaMe.onnTenR~m) K aeiiTpoHaM SJ -Be n Pu-Be 

omn6oK H3MepeHHH O.QIIH8KOBO·. I1cKnro'leHne COCT8B-

8 

,. 
I 

I 

l 
I 

I 

'J 

nRroT OTHOIIIeHIIR 'lYBCTBHTenbHOCTefi llnR .QeTeKTOpOB C 3aMe.QniiTeneM 

.QHaMeTpOM 5,08 CM. Pa3nH'lHe B • OTHOIIIeHIIII 'lYBCTBHTenbHOCTefi B 3TOM 

cnyqae, llO-Bli.QHMOMy, o6ycnoBneHO paanii'liieM B KOHCTpyKUIIH .QeTeKTO

pOB Me.QneHHbiX Heii:TpOHOB. A HMeHHO, Hanuqne B UeHTpe .QeTeKTOpa Ha 

ocHoBe T -1 oprcTeKna ( cM. pnc. 3), paaMepbi KOToporo cpaBHIIMhi c .onn-

Hoii aaMe.QnRrouiero cnoR .onR aaMe.onnTenR C 9TIIM llli8MeTpOM, yBenn.-

'lliBaeT ~~eKTHBHyro .QniiHy 38Me.QneHHR llnR HeHTpOHOB, 'lTO Be.QeT K 3H8~ 

'lHTenbHOMy yBenH'leHIIID 'lYBCTBIITenbHOCTII K HeHTpOHaM Pu-Be nc-

TO'lHHK8o 

Hcxo.oR na aaBIICIIMOCTH 'lyBcTBHTenbHOCTH C'l~T'lHKa Eoaaepa oT 

. I 17/ 
· 3Heprnn HeHTpOHOB n ncnonbaySI peaynhT8Tbi Kann6poBKII .oeTeKTopa 

Me.QneHHblX HeHTpOHOB C 38Me.QniiTenSIMH paanH'lHbiX .QII8MeTpOB0 Mbl 

Bbi6pann MIIHIIManhHoe Konn'leCTBO aaMe.onn'reneii TaKnx paaMepoB, cynep

no3nunH 'lyBCTBIITenbHOCTefi KOTOpb!X C COOTBeTCTByiDWHMII K09~~HUHeHT8MH 

. .QaeT B03MO~HOCTf;> onpe.oenSITb 

H llOTOK H_eHTpOHt;>B• 

ll030BbiH 9KBIIBaneHT, nornomeHHyro noay 

Ha puc. 6 u 7 npnBe.QeHo cpaBHeHne ~yHKuuii D9 ( E) n Dn(E) 

' annpOKCIIMIIpyiDWHX 38BIICHMOCTH ll030BOrO 9KBIIBaneHT8 d
9

(E) n no--

rnomeHHoii .ooabi dn( E) , o6ycnoBneHHb!X e.QHHII'lHbiM .llOTOKOM HeHTpo-

HOB 

D 
9 

(E) = [ 0,83 £ 1 (E) - 3,06 £ 
2 

(E) -1,~ £ 
3 

(E) + 

+ 2a,3£ 4(E)lk 1 

Dn (E) = [ O,ro £ 1 (E) - 0,~ £ 2 (E) - 0,30 £ 
3 

(E) + 

+1,86£4 (E)]k 2 

9 

(3) 

(4) 



3necb 

k 1"" 10-8 6ap 

' 
HMIT 

k a 
10 -8 pan 

H'Mll' 

c 1 ( E}, t: 2( E), t: .3. (E), c 4 ( E} - 'lyBcTBHTenbHOCTII neTeKTopa Men-
. -1 2 . 

neHHbiX HeiiTpOHOB' ( HMIToHeiiTpOH CM ) C 3aMennHTemiMII niiaMeTpOM 

8,89; 12, 7; 17
1 
78; 25,4 CM COOTBeTCTBeHHOo .nnSI onpeneneHIISI nosOBOI'O 

9KBIIBaneHT8 Da(¢) {6ap/ceK) n nornomeHHOii nosbi D9 (¢} {.pan/ceK} 
-2 

nonSI neiiTpoHoB c nn~~epeHunanhHbiM cneKTpOM ¢ ( E} { HeiiTpoH.cM 

-1 -1 -2 
9B ceK ) C rpaHII'IHhlMH 9Hepi'HSIMH 10 9B 

7 . 
H 10 9B nocTaTO'IHO 

H3MepHTb CKOpOCTb C'leTa neTeKTOpa C saMennHTenSIMH yKa3aHHblX Bbiiiie 

pasMepOB H BbiiiqnHHTb Bbl'l!!CneHHSI no cneny!OIIIHM ~OpMynaM = 

to 7 

D ( ¢} "' f D (E).¢ (E) d E = 
l0-2 

( 5) 

= [ 0,83 N I ( ¢ ) :.... 3,06 N 2 ( ¢) -1,28 N 3 ( ¢) + 2(), 3 N 4 ( ¢ ) 1 10-:-
8 

107 

D: ( ¢) "' f D (E)¢ (E) d E = 
to- 2 

{ 6) 

. -8 
=[0,20N

1
(¢) -0,27N

2 
(¢) -0,30N 3 {¢) + 1,86N4 {¢)] 10 , 

rne N I { cp) - CKOpOCTb C'leTa, HMn/ceK, H3MepeHHaSI neTeKTOpoM C 

-TbiM aaMennnTeneM. 

flpH H3MepeHHH HeiiTpOHHOI'O nany'leHHSI '18CTO Heo6xonHMO HMeTb B03-

MO)KHOCTb H3MepSITb nOTOK HeiiTpOHOB B IIIHpOKOM nnana3oHe 9HeprHiio 

10 

\'
"1 
jf 
i; 

•'i 
{ 

l 
I 
f 
ii 

I 
\. 
I 

I jl 
il 
I 
~~ ,'1' ,, 

·\\ 

I 
I ,I 
11 
~r 
w 

;\> 
I 
t' 

I 
I; 
r 
! 
;; 
) 

Ha ·pnc. 8 npencTaanena ~yHKUHSI 

<I>(E)=2,2c
5 

(E)+3,2c
3 

(E) -0,84t:: 

{ 3 necb c 5 ( E), c 3 (E), c 6 (E) 
-1 . 2 

- 'IYI 

HMn.HeiiTpOH CM 1 C 3aMennHTenSIMH nHaMeTpC 

COOTB~TCTBeHHO) 1 annpoKCIIMHpy!OIII8SI 'lyBCTBHT€ 
-2 7 

HHTepaane aneprnii 10 - 10 aa. 

Ecnn 

nnTeneM { 

HMIT N 1 -.-- - cKopocTb c'!eTa neT 
ceK · 

= 2,3,5) npH H3MepeHHH B onHOM 

HOB 1 .TO ITnOTHOCTb nOTOKa HeiiTpOHOB1 F ~ 
-2 7 c~ 

.aHeprnii 10 - 10'· 9B onpenenSieTcsi no ~op: 

F = 2,2N5 + 3,2N 3 -0,84N 2 

"1 

OnncaHHbiii BbiUie neTeKTOP MenneHHbiX He 

THneHOBbiMH 3aMenn:aTenSIMH pa3nH'IH!:?IX nnaMeT 

nosOBbiii aKBHBaneHT, nornqmeHHYIO nosy n nno 
. -1 

UinpoKoro nnanasona aHeprnii. ( oT 10 aa no . : 

. H3MepSieMbiX BenH'IHH, B OCHOBHOM, onpenenSieT· 

ln S( Ag) H COCTaBnSieT no nosOBOMy 9KBHBI 

Hnmnnii npenen nsMepSieMbiX aenH'IHH onpenenSI 

o6ycnoaneHHOii ~OHOM { N <P = 3 HMIT/MHH}. nn 

9K~HBaneHT81 paBHOI'O "'0,03 M6ap/'!aC,,BpeM 

saMen.nnTeneM cocTaanSieT . "'. 1 'lac npn .cTaTH 

B onpeneneHHH cKopocTn"c'leTa ~10%. ITorpeiiiH 

B nonSIX HeiiTpOHOB sa 38IIIHTOii yCKOpHTeneii H 

11 



-8 69p 

HMn 
k 2 

10 -8 pa.a 
H'MII' 

c 4 (E) - 'IyBcTBHTenbHocTH .aeTeKTopa Men-

. . -1 2) . . . 
efiTpOH CM C 36Me.QnHTenSIMII .QIIaMeTpOM 

CM COOTBeTCTBeHHo •. nnSI onpe.aeneHIISil.Q030BOro 

11 nornomeaaofi no3hi D9 ( ¢) (.pan/ ceK) 

hdHbepeaulianbHhiM cneKTpOM ¢ ( E) ( aefiTpoa.cM -
2 

-2 
9HeprHSIMH 10 9B 

7 . 
II 10 8B noCT6TO'IHO 

neTeKTOpa C 36MennHTenSIMII yK638HHblX Bblille 

Bbl'IIICneHJISI ITO cneayJOillliM tjlopMynaM ! 

D (E)'¢ ( E ) d E = 

( 5) 

N 
2 

( ¢) -l,?B N 
3 

( ¢) + 2(), 3 N 
4 

( ¢ ) ] 10 -:"8 

107 

J D (E)¢ (E) d E = 
10-2 

( 6) 

-8 
2 (¢) -0,30N 3 (¢) + 1,86N4 (¢)] 10 , 

CTb C'IeTa 1 liMn/ CeK1 II3MepeHHaSI neTeKTOpOM C 

HefiTpOHHoro II3ny'l:eHJISI '!aCTO Heo6XOLIHMO IIMeTb B03-

ll0TOK HefiTpOHOB B illllpOKOM L{!Iana3oHe 9Hepr1Ifio 

·to 

\; 

i 
f 

:[ 

j) 

-

II. j 

~I'{ 
!, 

.I 
~~-

·{' 
·il\ 

I 
I ,I 

)! 
~r 

!: 

l 

~) 
. ~· 

' :t) 

I 

Ha·pJic. 8 npe.acTaBneaa tPYHKUIISI 

<I> (E) = 2,2 c 
5 

(E) + 3,2£ 
3 

(E) - 0,84 t: 
2 

(E) 

( 3aecb t: s (E), c 3 (E), t: 6 (E) - 'IYBCTBIITenbHOCTH aeTeKTopa, 

-1 2 . 
JIMn.Heil:TpOH CM 1 C 36MennHTenSIMII .QIIaMeTpOM 7,62; 17,78 H 30,48cM1 

COOTB~TCTBeHHO) 1 annpoKCHMllpyromaSI 'IYBCTBHTenbHOCTb noTOKOMepa B 

-2 7 
HHTepBane 9Heprnfi 10 - 10 9B. 

Nt HMri: 
ceK 

CKOpOCTb C'IeTa L{eTeKTOpa C j -TbiM 36Mea-Ecnn 

nnTeneM ( = 2,3,5) llpll H3MepeHHII B OLIHOM H TOM )l(e none HefiTpo-

HOB 1 .TO nnOTHOCTb nOTOKa HefiTpOHOB1 

- 10-
2 

107 . 9Heprnu - · 9B onpenenSieTcSI 

F aefiTpoa· 

cM2 ceK 

no tjlopMyne 

F = 2,2 N5 + 3,2 N 3 -0,84 N 2 

1 B HHTepBane 

(7) 

OrrHcaHHhrfi Bhillle aeTeKTop MeaneHHhiX aefiTpoaoB c lllapoBhiMH 

THneHOBbiMH 3aMe):lmlTemiMH pa3nH'l:HqlX nHaMeTpOB n03BOnSieT ll3MepSITb . 

no30BbiH 9KBHBaneHT1 norn(!meHHYIO no3y H nnoTHOCTb noTOKa HefiTpOHOB 
-1 . 

lllllpoKoro .anana3oHa 9Heprnfi (oT 10 9B ao ,10 M9B). Bepxanfi npeaen' 

H3MepSieMblX Benll'IHH1 B OCHOBHOM, onpeaenSieTCSI BpeMeHeM BbiCBe'l:ItB8HIISI 

Zo S( Ag) It COCTaBnSieT no no30BOMy 9KBitBaneHTy· 1000 M69p/-qac •. 

HH)I(Hllfi npe.aen H3MepSieMbiX BenH'IHH onpe.o.enSieTcSI cKopocTbiO C'IeTa, 

o6ycnoBneHHOfi tPOHOM ( N tjJ = 3 HMn/MHH). nnSI H3MepeHIISI LIO~OBoro 

9K~iiBaneHT6 1 paBHOrO "' 0,03 M69p/-qac1 BpeMSI 9KCn03ltUHH C K6)1(,D.blM 

36MeAniiTeneM COCT6BnSieT os. l 'I6C npll .CTaTHCTH'l:eCKOfi norpeiUHOCTH . 
B onpeaeneHitll CKOpOCTH C'IeTa ~10%. ITorpeiUHOCTb MeTona nplt ll3MepeHHH 

B nonSIX HefiTpOHOB 36 38illHTOH YCKOpHTenefi It peaKTOpOB He npeBhllliaeT 

11 



±.20%. rrpn naMepeHnn noaosoro aKsnsaneHTa n rrornomeHHoii LI03bi n "t.._lO% 
-2 7 rrpn naMepeHnn rroToKa HeiiTpoaos s RHTepsane aHeprnii 10 - 10 as. 

CpasHeHne peaynhTaTos naMepeHnii noaosoro aKsnsaneHTa s pa6oqnx rroMe

meHnRx cnH~pounKnoTpona Ha 660 Mas, rrony'leHHbiX orrncaHHbiM Sbime Me

TOLIOM .1> C . naHHbiMR, KOTOpbie IIOnyqe}Ibi C . IIOMOmhiO · l103HMeT

pa TRIIa DH-A-1, SbiiiYCKaeMoro IlpOMbimneHHOCThiO, IIOK83biB8eT, 'ITO rrpn 
-~· naMepeHnn s rrongx pacceRHHoro nany'leHnSJ aa aamnToii ycKopnTeng 

DH-A-1 aasbrmaeT noaosbrii aKsnsaneHT rrpn6nnanTenhHO s 3 paaa. 

nnTepaTypa 

1.fo.AneiiHUKOB n np. fly6nnKaunR 011rll1, E 1-2759, Dy6na, 1966. 

2. D.Nachtigall, ISR / Int- BT/66-16 (1966). 

3. n.n.Eponep n np. EeTOH s aamnTe SIJlepHbiX ycTaHOSOK, ATOMR31l8T, 

M., 1966. 

4. n.C.3onnH. ITperrpnHT 011rll1 ,.2252, ny6Ha, 1965. 

5. B.L.Bramblett, R.I.Ewing, I.W.Bonner. Nucl. lnstr. Meth., 2,1(1960). 

6. T~Nakayma. Jap. Appl. Ph~'-s.,,!, 5 (1965). 

7. H.E.KepnM-MapKyc n np. AToMHaR aHeprnSI, '.!.§, 386 ( 1963). 

B. D.E.Hankis. Heal~h Phys., ~ 518 (1968). 

9. D.E.Hankins. Neutron Dosimetry, .IAEA, Vienna, v.II, p.268 (1963). 

10. H.Tatsuta et al. Healh. Phys.,_ g 559 (1967). 

11. J.W.Leake. Nucl. Instr. Meth., ~ 151 (1966). 

12. J.W.Leake. AERE-R-5131 (1968). 

13. Jemenez Gareia, Felip J gacio. Dosimetro para neutrons con 

esferas de poeitileno, Universided National Antonome de Me-
' . 

xico, Mexico City, p.59 (1967). 

14. M.Ladu, M.Pelliccior.i, E.Rotondi. Nucl.Instr.Meth.,. ;g. 173· 

(1965). 
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15. D.Nachtigan; F.Rohloff. J Ul-213-S 

16. D.Nachtigall. Nucl. Instr. Meth.; ~ 

17. G.E.Hansen, H.A.Sandmeier. Anr 

Period Ending September 1, DR~ 

18. H.E.KepnM-MapKyc, n.H.YcrreucKnii. 

Neutron Monitoring IAEA, Viennc: 

19.· G.E.Hansen, _H.A.Sandmeier. Nuc 

20. P.Fills, R.Bass. Nukleonik, It 10 

PyKorrnch nocTy 

13 M 
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oBoro aKmmaneHTa n nornomeHHoii ll03bi n t)O%. 
-2 7 

aeiiTpOHOB B HHTepBane aaeprnii 10 - 10 as. 

naMepeHnii noaosoro aKsnsaneHTa s pa6oqnx noMe-

660 Mas, nonyqeHHbiX omicaHHbiM Sbiiiie Me-

nonyqeHbi C llOMOIIIbiO ll03HMeT-

eMOrO rrpOMbiiDneHHOCTbi00 llOK83biSaeT0,' qTQ rrpn .... 
ro nanyqenng aa aawnToii ycKopnTeng 

aKsnBaneHT npn6nnanTenbHO s 3 paaa. 

n H T e p a T y p a 
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Ta6UII'l' 
Cpasaeuae qyBc~BH~eX&aoc~el cqefqxxa Boaaepa H ~eteK~opa we~neBHYX aeltpoaoB 
(cBetococ~as T-I) c •apoBYKB nonaa~aneaoBHKB aaxe~nB~anHMB 

! qyBO~BB!6X&HOC~b K B61TpcBaK iqyBO~BKT6X&HOCTb : qyBOTBHT6XDBOOTb 
• Pu _Be actoqaaKa Hlln/u.ow-2 : oqenBKa Boaaepa:K ael~pcaax Pu-Be 
~ 1 .K H61T~H8X 0 '{E= 24 KSB) 
: Cqe~qHK Boaaepa : neteKTop ua:~HeprHel : HOTQqaHKa 
• /5/~ pacnm.• OCHOB6 T-I ; 24 K3B (17] 1 • ~e~6KTopa Ba 00- : • \ll;aHHH6 •. ...., .. • · • -2 . • . :1 
• P• ,, ·• [t7J • P. Hlln/a.cll . : HOBe T-I~~jum/u.cr: 
: t·e. 1 : t :: : t T t =: : : t::; : -------

5,08 
7,6? 
8,89 
!2,70 
!7,78 

20,32 

25,40 

29,2! 

30,48 

0,004 
0,027 

O,IIO 

O,I? 

0,!4 

0,003 0,04 z 0,02 
0,02 0,05 z 0,02 
0,04a) O,I z O,OI 
0 I2 · 0,22 z 0,02 
o:2oa> 0,25 z o,o3 

0,22 o,30·z o,q4 
0,19 a) 0,3I z 0,04 

0,!8 a) 0,25 z 0,03 

O,I? 0,24 z 0,03 

0,054 
0,!62 
0,200 a) 
0,246 
0,!50 a) 

0,1II 
0,052a) 

0,025 a) 

0,0!8 

o,I2 z o,d3 
0,32 z 0,06 
0,39 z 0,08 
0,40 z 0,08 
0,25 z 0,05 

0,17 z o,os 

0,086 z 0,0!7 

0,07 ±. 0,01 

:0,032 ±,0,006 

· II?/ a} qyBCTBHT6nbHOOTH nonyqeaH HHTepnOKRUH61 ~aHHHX pa60TH · 
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.a . o .• a. 
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!,0±0,32 

0,56±,0~!7 

0,28±,0,15 

0,28±,0,!5 

0,!3±,0,04 
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t·a. l 8~ < Bo 

5,08 0,004 o,oo3 0,04 ± 0,02 0,054 0,12 :t 0,03 
7,62 0,027 0,02 0,05 ± 0,02 0,162 0,32 :t 0,06 
8,89 0,04a) 011 :t 0,01 0,200 a) 0,39 :t 0,08 
12,70 O,IIO 0,12 j 0,22 :t 0,02 0,246 0,40 :t 0,08 
17,78 o,2oa 0,25 :t 0,03 0,150 a) 0,25 ± 0,05 

20,32 O,I7 0,22 .. o,30·:t o,q4 ci,III 0,17 :t 0,03 

25,40 O,I9 a) 0,3I :t 0,04 o,052a) 0,086 :t O,OI7 

29,21 O,I8 a) 0,25 :t 0,03 0,025 a) 0,07 :t O,OI 

30,48 0,14 0,17 0,24 :t 0,03 0,018 :0,032 .t,0,006 
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~aBucuMOCTb qyBCTBUTenbHOCTU cqeTquKa Eoaaepa c aaMeanuTenn-, 
MU anaMeTpOM 12,7 U 7,62 CM OT aaeprnn Heil:TP.OHOB: 
...... -:- ... pacqeT/5/; . _ _-pacqe-r./17 I; q·f - Kann6poBKa 
Ha HMnynbCHOM 6biCTpOM peaKTOpe (peaynbTaTbl Kanu6pOBKU HOp-
MUpOB8Hhl K ll8HHbiM pa60Tb/17/), . 
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Puc, 3, lleTeKTop: 1 - KpbilliKa, 2 -· cBeTOC( 

Puc, 4, EnoK-cxeMa npu6opa: 1 - aeTeKTOp Mea: 
2 ... CBeTOBO.Q0 3 ... ¢3Y, 4 ... 9Ml!TTepHb 
nuTenb, 6 - aucKpm\maaTop, 7 - Bhixoai 
8 ... 6nOK lll!TaHUR HII3KOBOnbTHbiii:, 9 ... ( 
Hhiii, 10 - aaMeannTenb, 11 - I:I_epecqeTI 
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pa6oTbl/17/)0 · 

16 

C\J 

I " lf!o!'iW!~ . j lj "I m 

Pnc. 3 • .UeTeKTop: I - KpbiillKa, 2 - CBeTococTaB, 3 - cBeToBon. 

Pnc. 4. 

.---[b 

EnoK-cxeMa npa6opa: I - neTeKTop MenneHHhlX ael!TpoaoB, 
2 - CBeToBon, 3 - <ll3Y, 4 - 3MIITTepHb!l! iiOBTOpHTenb, 5 :. yca
nHTenb1 6 - nncKpni..inaaTop, 7 - Bbixonaol! cjlopMnpoBaTenb, 
8 - 6noK nnTaHIIH HII3KOBOnbTHbiH1 ,g - 6noK miTaHIIH. BbiCOKOBOnbT
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