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B aacToSJwee epeMSJ HccneaoBaHHSJ aeiiTpOHHbiX cneKTpoe, B03HHKaiOWHX npH paccesrHHH 

XOJIO.ll HbiX H9HTpOHOB, B91lYTCSI, KaK npaBHJIO, Ha 06bi'IHbiX peaKTOpax Henpepb!BHOI"'O .ll9liCTBHSI. 

0cHOBHaSI Tpy.llHOCTb TaKHX 3KCnepHM9HTOB 3aKJIIO'!aeTCSI B MaJIOli HHT9HCHBHOCTH paCC9SIHHOI"'O 

ny'!Ka xonO.llHbiX a eli rpoaoe. B aacTOSJWeM coo6weHHH onHCbiBaeTcsr ycTaHOBKa ansr H3Mepeanit 

C XOnO.llHbiMH HeliTpOHaMH, HCflOJib3YIOlllaSJ HMnyJibCHblli peaKTOp Ha 6biCTpblX H9HTpOHaX /Vf5P/ 

fla6opaTOpHH HeliTpOHHOli ~H3HKH 06b~.llHH9HHOI"'O HHCTHTyTa Si.ll9pHhlX HCCn9 .llOBaHHit. 

3Ta ycTaHOBKa fl03BOJISI9T flOJiy'laTb flOTOK XOJIO.llHbiX H9HTpOHOB, o6ecne'IHB810lllHli HHTeH

CHBHOCTb paCC9SIHHOI"'O ny'IKa BO M H OI"'O pa3 60JibWyiO, '19M Ha peaKTOpaX Henpepb!BHOI"'O aeitcT-

BHSI C C9JI9KTOpaMH. 

PeaKTOp Vf EP ycTaaoanea a ueaTpe 3ana pa3MepaMH 10 x 10 MeTpoa, cTeHw H noTonoK 

KOTOporo CJiy)!(aT 3alllHTOli peaKTOpa. AKTHBH8SI 30Ha peaKTOpa BM9CT9 C OTp8)!(8TeneM H opra

H8MH perynHpOBaHHSI HM99T pa3M9pbl npHMepHO 25 X 25 CM. PeaKTOp reHepHpyeT HelhpOHbl ne

pHO.llH'I9CKHMH HMny JlbCaMH C nonywHpHHOit OKOJIO 36 MKC9K npH '18CTOT9 flOBTOp9HHSI 8,3 p838 

B C9KYH.lly. Cpe.llHSISI T9flJIOBaSI MOWHOCTb peaKTopa paBHa 1 KaT; COOTB9TCTBYIOWHA Cp91lHHA 

BbiXO.ll aeliTpOHOB 4,5 .10
13 

ceK -
1

• ManaS! aKTHBHaSI 30Ha Vf EP"a aaeT B03MO:>KHOCTb 3Ha'IH

T9nbHO 6onee 3cP~9KTHBHO HCflOJib30B8Tb H9liTp0Hbi, pO:lK.ll810lllH9CSI B p98KTOpe, '18M 3TO .llOC

Ty flHO Ha 06bi'IHbiX peaKTOpaX H8 T9flJIOBbiX H9itTpOH8X. Vf MflYJibCHOe Bbl.ll9n9HH9 MOWHOCTH npH

BO.llHT K ManoA BenH'IHH9 ~OHa B OKpy)!(BIOlllHX fl0M9lll9HHSIX BO BpeMSI H3MepeHHli. 

[InS! BbiBO.lla H9liTpOHHbiX ny'IKOB B 38lllHT9 HM99TCSI H9CKOJibKO K8H8nOB, TpH H3 KOTOpbiX 

' B HaCTOSI IU 99 Bp9MSI 38HS!Tbl YCT8HOBKOli .llJISI OflbiTOB C XOJIOLlHbiMH H9itTpOH8MH. 

CxeMa ycTaHOBKH npHBeaeHa Ha puc. 1. EbiCTpbie HeliTpOHbi Ha peaKTopa nonaaaiOT Ha 

3 
38M9.llJIHT9nb, liM910UlHli pa3M9pbl 30 X30 X 5 CM H yCT8HOBJI9HHblli H8 paCCTOSIHHH 5 CM OT OT-

p8)!(8T9JISI peaKTOpa •. 

B Ka'lecTBe 3aMeanHTensr ncnonb30Bancsr napa¢HH HnH 3THJIOBhlli cnHpT. BnnoTHYIO aa 3a-

3 
M9.llnHT9JI9M flOM9lll9H 6JIOK nonHKpHCTaJIJIH'I9CKOI"'O 6epH!IJIH Sl p83M9pOM 24 X 12 X 12 CM , SIBJISIIO-

lllHliCSI qmnbTpoM xonO.llHbiX aeATpoaoe. Pacnon0)!(9HHe 6epnnnHsr ennoTHYIO K 3aMeanHTeniO yee

JIH'IHB~eT flOTOK XOJIO.llHbiX H9li!p0HOB B H9CKOJibKO pa3 flO cpaBH9HHIO CO CJiy'laeM, KOI"'.lla 6ApHn

JIHli H8XO.llHTCSI B.llaJIH OT 38M91lJIHTenSI. B biHI"'pblW B HHT9HCHBHOCTH CBSI38H C T9M, 'ITO 6epnn

JIHli HrpaeT pO!Ib 0Tp8)!(8T9JISI TennOBbiX H 6biCTpbiX H9itTpOHOB. XoJIO.llHbl9 H9HTpOHbl, llJISI KOTO

pbiX 6epH!InHli npo3p8'19H, BbiBO .ll SITCSI H3 rny6HHbl 3aM9.llJISIIOlll9I"'O 6nOK8 "3aM9.llJIHT9Jib-6epHn-

JIHli", ('119 nnOTHOCTb TennOBbiX, a 3Ha'IHT H XOJIO.llHbiX HeliTpOHOB, CYlll9CTB9HHO Bb!We, '19M Ha 

KpaiO rOJIOI"'O 38M9.llnHT9JISI npH OTO.llBHHYTOM 6epH!IJIHH. PacnOJI0)!(9HH9 ~HJibTpa BflJIOTHYIO K aar 

M91lJIHTeJIIO flOBbiWaeT npHM9Cb .TennOBbiX H9liTpOHOB K XOJIO.llHbiM, H C 3TOli TO'IKH 3p9HHSI H9Bb~· 

I"'O.llHO. 3Ty . TPY.llHOCTb MO)!(HO B npHHUHne o6oliTH, OCT8BHB OKOJIO 38M91lJIHT9JISI CJIOli 6epH!IJIHA 

TOJ"!lUHHOli B H9CKO JibKO CM H noMeCTHB OCTaJibHYIO '18CTb ~HJibTpa nocpe.llHHI:! M9)!(.lly 3aMe.llnH-

T9JI9M H 06pa3UOM. 

KaK 6epHnnHli, TaK H 3aMe.llnHTenb HaxoasrTcsr B neHonnacTOBOM KpHocTaTe, aanHBKa Ko

Toporo )!( H.llKHM aaoTOM npoH3BO.ll HTCS! .llHCTaHUHOHHO na aKcnepnMeHTaJibHOro aana. Oxna>Kae-

3 



H~e 3 8M9Dili!:T911H 1!: 6 e p1!:1111KH D O TeMnepaTyphl ~ I!: Il KOrO 830TB yaenKqKB B CT B 10 pa3 KHT CH

C KBHOCTb XOllO D HhlX H C ATpOHOB. 3aM9TKM, QTO llpl!: I!:Cll011b30B8HHK B Kaq e cTBC 3 BM9 ' Iil i!:T 9 llH 

S TKllOBOrO Clll!:~a HHT9HCKBHOCTb XOilODH hlX H9ATpOHOB B03p8CT8 9T DpK M9 pH O HB 30% DO Cpaa

H9HK~ C 38M9Illli!:T9119M 1!:3 napa¢KH8. 

Ja KpHOCT8TOM H8 OCK llYQK8 H8 paCCTOHHI!:K 60 CM OT 38M9Dili!:T9llH H 35 CM OT KOHU B 

6 epHilllU 9 BOrO cpHllbTpa H8XO £l i!:TCH llllBTcpOpMa, H8 KOTOpOA paCllOll0 /K9 Hbl o6p a 3'1 bl. !] H CT8HU~ OH

HO M O>KHO BBO D I!:Tb B nyqOK XOllODHbiX HeATpOHOB 0 D HH 1!:3 DBYX o6pa 3UOB 1!: KBDMK9BYIO 38C

l10HKy, nocneDHHS! CI1Y /KKT DllS! nep9Kpb!B8HI!:S! nyqKa XOllO D HbiX H9ATpOHOB nepea 06pa3UOM C 

UCllblO K3M9p9HKS! cp0H8 1 HDYW9ro H8 Il9T9KTOp. 

KpKOCT8T 1!: o6p83Ubl CO BCCX CTOpOH 0Kpy /K9Hbl 38WHTOA, COCTOS!WCA 1!:3 KB DM KH 1!: Kap-

6 KD8 6opa TOll LLl i!:HOA 3 CM. 

Co CTOpOH bl 8KTIIBHOA 30Hbl KpHOCTaT 33KpLIT naparpHHOBOH CTCHKOA .'l llH YMCHbW9HKH 

cp oHa O hiCTpbiX neiiTpoHoB, HaywHX Ha o6paaeu. B aawHTe KpHocTaTa HMe~TCH TpH OKHa, no3-

o 0 
B 011ll~WH9 nponyCK8Tb HCATpOHbl, p8CC951HHbl9 H8 yrl1bl 75 H 30 , H BbiBOil i!:Tb B :?KC119pH MeH-

T811bHbiA 3811 npRMOA ny'IOK HeATpbHoB, npoweawHx qep e a 6epH11nKeBLIA cj:JKnbTp. H e i1TpOH bi, 

0 
p8CC9S!HHhl9 H8 00p83U9 H8 yro11 75 , npOXO D HT llO K O I111H M 8UHOHHO H Tpy6 e , OKpy ~e HHOA Kap6 K-

D OM eiopa H K8DMHCM H OTK8'18HHOA DO D BBI19HH51 - l :-iM pT.CT,, qepe3 3 8WKTHYIO CT e H y 3a-

118 peaKTopa a sKcnepHMeHTanbHLIA 3811, r n e pacnono ;.KeH aeT e KT o p. np o neTH a H 6aa a oT o 6 p a 3-

ua DO Il9T9KTOp8 MO>K9T H3MCH51TbCSI OT 10 DO 45 MCTpOB. LlnH 3 Bllli1T bl .'l 9 T9KTOp8 OT npg-

MOro llY'IK8 H9ATpOHOB H y -ny'leA B. 38110 peaKTOpa ll0MCU10H bl CBHHCU 1!: napa cp HH C 6 0pOM. 

.1]1111 per:_HcTp8UHH H9liTpOHOB I!:Cll011b3YCTC51 CUKHTI!:l!llH!lKOHHb!H .'lCTCKT Op HB OC HOB e C M9CK 

Z nS ( Ag ) + B 2 0 3 /cuHHTHllllHTOp T-1 1 .• 

CuHHTHI111Hpy~wHA nopowoK o6naaaeT naH6onbwell s cj:l r.f;eKTKBHOCTb ~ .n nH perucTpanHK 

TennoBblX neATpoaoe npH pa3Me~e 3epeH 300 - 500 MK. nnocKKA cnoA T a Koro nopo w Ka T on-

. 2 
U1HHOA 0,7 MM /noeepXHOCTH8SI llllOTHOCTb - 80 Mr i CM / HMeeT 3 Cpcp eKTKBHOCTb K T911110B LIM 

60 -4 
HeliTpoHaM 20% npH s cpcpeKTHBHOCTH K y -ny q a M Co - 10 % . Enaroa apH 6onb W O M y cae-

TOBOMy BbiXODY CUHHTHI111SITOpa BCe 38XBaqeHHb!C 6opoM H9ATpOHbl peracTpHpy~TCH - HHTe rp a nb

HS$1 X8p8KT9pi!CTKK8 £l 9 T9KTopa HMeeT llll B TO. Lho6 b! nonyqKTb 60llbWY~ 3 cj'!cp eKTHBH OCTb BMCC-

To ecTecTeennoro 6opa own Hcnonb3oB a H 6op, o6o ra u1 eHHhlA K3oTonoM a 
THBHOCTb STOrO .'l 9T9KTOpa K T 9 lll10Bhl M H 9 HT pO H 8M 50% . 

10 
a o 90% . 3cj:lcj:Je K-

B nacTORwee epeMSI Ha y cTaHOBKe H cno .'1 b3Y~Tc H D Ba DeTeKT o pa c ZnS(Ag ) + 3
10

0 
2 3 

npH p800T9 H8 D I1HH9 nponeTa paCC951HHblX H 9 1iTpOHOB - 10 MCTpOB I!:Cll011b3YCTC51 aeT C KT Op 
' 2 

lli10U18D b~ 3QQ CM 1 co6paHHblll H8 ODHOM cpOTO Y MHO /K HT C ile C D H8M9Tp0M cp o TOK8TOa a 200 MM 

/pHC. 2a/. npH OOilbillHX nponeTHbiX 6aaax HCllOI1b3yeTCH .n eTeKT Op lll10U1B £l b~ 2000 c M
2 

/pHC, 26/, B KOTOpOM llpH H811HQHH B03DYWHOrO CB9TOBoa a 4 ¢3Y BKI110 Q 9 H b l B C X eMy OT 6 opa 

cosnaaenHA: 

C 'xeMa cosnaaeHHA yMeHbU18eT qyecTBHTellbH OCTb .:r eT e KTopa K y -ny<ra :-r , B bi3 LrBaior11HM 

CUHHTHI111SIUHH H9ll0CpCLlCTB9HHO B cpOTOyMH0)!{HT 0 1151 X, a T BK/KC K lllYM8M <P3Y. 3 cp c}10 K THBH OCT b 

STOrO Ll9T9KTOpa K T9!1110BbiM H9ATpOH8M Bc e ro llH W b H a 10% Xy >K e, qeM y !lCT C KT O p a , B KO 

TOpOM ¢3Y pa60T8~T B HC!lOCp9LlCTB9HHOM K O !!TBKTC CO CUKHTHllllflT OpOM. 
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0 11 HHM H3 nepBbiX npellB8pHT 8.rt bHb!X Ofib!TOB H8 YCT 8HOBK 8 >J3 H J10C b H3YY 8 HH 8 3H 8 pr8TH 

qecKoro pacnpeaeneHHst nyYKa aet\Tpoaoa, npowea wero •\' H.TibTp. 

Ha pHc. 3 npeacTaB .rteH cneKTp aeiiTpoaoB noc.rte 6epH.rt.rtHst, H3 M epe HH biH a a paccTOf!H HII 

16 MeTpoB OT KpHocTaTa npu noMOWH 256-Kaaa.rtbHOro BpeMeaaoro aaa.rtH 3a T op a . K a K an~ H o 

H3 ,PHCYHKa , OTHOW8HH8 acpcpeKTa K cPOHY B 06 .rt a CTH XO.rtOllHbiX H 8HTpO H O B C?C T a B.rtst e T 100:1, 

XOpOWO p83p8W8Hhl KpKCT8n.'IOrpa cj:JH 'l8CKH8 fi .flO CKOCTH / 101 / , / 100 / H / 002 / . 

Buaao TaK >K e cywecTBOBaaHe a oaonbao 6o.'lbWOH KOMnoaeH Thi Ten n oBbiX aet\Tpoaoa, c o c· 

TaBnstiO w etl 20% xo.rtOllHhiX aeliTpoaoa. BaH ay 6onbworo npocaYiiBaHHH i ennoBhiX 

Hel!TpOHOB or.·•C biBaeMaH YCT8HOBK8 B ee HbiH 8W H8M BH 118 MallO npHrOllHa ll.rtSI H3Y'f8HHSI Heyn

pyroro paCC8SIHHSI X011011 HhiX H8HTpOHOB H HCfi0llb3Y8TCSI B HaCT O H w ee Bpe :..r H ' llll SI H3Y'f8HHSI 

KB83Hynpyroro p aCC 8SIHHSl H8 ~ H ll KOCTSlX. 

Llllst Onpeae.rteHHSl OCHOBHb!X XapaKT8pHCTHK YCT8HOBKH B Ka'!eCTBe 0 6 p83U8 HCfl0llb30-

B81ICSI BaHallHlt TOll ll.( HHOH 6 MM H pa60Y 8H n.rt OW81l b iO 70 CM
2

. Ha p11C . 4 i! p81lCTaB118H Cfi8KTp 

Hel!TpOHOB, ynpyroro paCC8SIHHblX Ha B8H8 D, HH H 8 yro.rt 75°, C HSlT hiH npH !lO~ O WH 118T8KTOpa 

nno w a ll b!O 2000 CM
2 

H 256 -KaH a.rt bHOrO Bp8M8HHOrO 8Ha.rtH3aTopa C W HpKHOI! KaHana 64 MKC8K. 

PaccTOSlHHe oT o6paaua 11 0 l.leTe KTOpa 45 ~eT poe. B MaKCI1 \ 1yM e nHKa xono~ Hh!X aeliTpoaoB 

Mbl HM81IH - 4 OTC'leTa fM HH 64 MKC8K. 0TH OW 81IH8 3cjJcP8KT8 K rtJOHy 3 : }. . 
BpeMeaaaSI nonywHpHHa HaK.rtOH a 6 e p n n n He BOH r pa HH ilbi coc TaBnsteT 100 ~KCeK, 

T.e. paapewaiO waR cnoco6HocT·b ycT a HOBKH B o 6 n ac Tit aHeprHit 0,00~ a o paBHa 0,5°(. . • Ha6mo -

ll88MhiH HaK.rtOH 6epH.rt.rtH~BOH rpaHHU bl B OCHOBHOM o6yC.rt0Bll8H BpeM e Hel\·1 /1( 11 311 11 Ten.rtOBh!X Hei1-

TpOHOB B 3aM8ll.TIHT8118. 

KaK BHll HO H3 npHBeaeHHhiX peaynbTaToB, J..1 EP RBnSieTCSl nepcne KTHBHOli ycTaHOBKoli !l .rtH 

HCC.rt8 !1 0B8HHlt C XO.rtO ll HhlMH H8HTpOHaMH. noTOK paCC8SIHHhlX H8HTpOHOB, no.rty'feHHhllt H8 OOHC hl" 

B88MOA ycTaHOBKe, npHM8pHO B 10 pa3 50.rtbW8 npH paape UJ aJOUl 8H Cfi0C06HOCTH B 06llaCTH 

XOllOllHhiX H 8ATpOHOB B 5-10 pa3 .rty'f w eA no cpaBH8HHIO C llpyrHMH aHa.rtOrH'IH biMH yCT8H OB

K8MH, pa5o'TaiOwHMH Ha peaKTOpax C fiOCTOSIHHOH MOUIHOCTbiO. 

PyKonHCb n o cTynHna B H3ll8T8.rtbCKHil oTaen 
13 aarycTa 1962 r. 
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CneKTp aeATpoaoe nocne 6epunnHH, naMepeHHbiA aa paccTOHHHH - 16 MeTp oB oT 
KpHOCTaTa. HH)!(HSUI KpHBaH - ciJoH. 

0 '00 tSO 200 lfQHOI1Q 

6,8 5,8 S,2 

p H C, 4, 

CneKTp HeATpOHOB, ynpyroro pacceHHHbiA Ha Baaa.auu. PaccTOSIHHe OT o6paau a .ao 
.aeTeKTOpa - 45 MeTpOB, illHpHH8 KaHana BpeMeHHOrO 8H8nH38TOp8 64 MKCeK. npoean H8 
JCpHBOA, OTMe'leHHbiA CTpenKOA, CBH3aH C HanJI'IHeM 6 MM anJOMHHHSI H8 nyTH ny'IKB. 


