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. B Te'leHHe nocne.UHRX ]:leCSJTH neT B 06'beJ:IHHeHHOM HHCTHTyTe• SJ,IlepHbiX 

HCCne.llOB8HHfi AnSI ,HSMepeH~H ~H.IlHBH.UyanbHOit .llOSbl HeiiTpOHOB1 nonyqaeMOfi 

:cOTPYAHHK8MH IlpH pa6oTe B.6nHSH HCTO'IHHKOB n3nytteHHH 1 HCIIOnbsyeTCH . 

'n.nepHaH.SMynbCHH THI18 "K n TOnlllHHOfi 20. M~M 1 H8HeCeHH8H HS TpHaUeTaT~· 
· · . · . ·. . ·· • I 1 2/. : · .. · . 

HYIO . nneHKY 
1 

SllKniOtteHH8H B KOppeKTHpyiO!IlHfi naKeT 
1 

, 3TOT MeTO.Il pa-
, It 2/ .. · .. 

uee 1 . 6bin OUOCHOB8H AnSI HSMepeHHH .llOSbl .6biCTpb!X HeiiTpOHOB ·.· 

.(0,5 Mas ~.E< 15 Mas) H .nossonHeT HSMepnTb .nosy TaKHX neATpoHoB B 
' 

npe.nenax 0,02 .. 15 6sp; O.naa~o HSMep~mle .nosbi 6btcTpbiX ueitTpouos ue SIB-
, -' . . 

nne;rcH .nocTllTO'IIIhiM .nnn on_pe.neneHHH nonuoii HH.IlHBH.nyanbHOfi .nosh! ueitipo­

HOB npH pa6oTo on ToncTofi samHTofi pea~T~pos ~ ycKo~HTeneit, B TllKHX · 
., ' . '. /3,4/ '' ' ' . . . 

cny"'anx, KOK noKnsaHo B pa6oTax , BKna.n TennoBbiX ueiiTpi;>HOB ( E < 

B. non11y10 .llOSY MO)l{eT J:IOCTHr~Tb. 10%~ a npoMe*yT~'IHblX . 
< E < 0,5 Mas) - :.nalKe 60% n'6oriee. nosToMy .nosnMeTphl, HCI!Onb-

r syeMble .nnH'. HH.IlHBH.IlYSnbHOrO KOHTponH, .non>I{Hbl c .nocTaTO'IHOit TO'IHOCTblo 

J p~rHCTpHpOB8;b. HeT(>nb~o' .noay 6b!CTpblX aeiiTpOHOB1 HO ·~aKlKe . .nosy Te~no­
BblX H npoMelKyTottHbiX uefiTpoHoB~ IlenbiO Haciomuen pa6oThl HBJIHElTCH pac­

'I~TH~R oue.HKa 'qyscTBHTenbHOCTH HH.IlHBn'.nyanbJioro i:losHMeTpa HefiTpOHOB · 

0,4 SB) 

( 0,4 SB 

ua cicuo's'e ~MY~bCHH . THna. "K ": K .nose' TennosbtX H npoMelKyTottHhix uefiTpo-

. ' .•. H~B, a T8KlKe. sKcnepHMeHT8nbH8H nposepKa qyBCTBHTenbHOCTH TaKoro ,llOSHMeT-

pa K TennOBblM HefiTpOH8Mo 



B COCTaB HCOOn~yeMOH a· HHaHa~ayanbHOH aoaHMeTpHH HeHTpOHOB 

. SMynbCHH THna "K" Hap.siay C llPYI'HMH aneMeHTaMH BXOaHT aaoT/S/• fioa 
. . ·.. ·_ . .• . 14 ,-. 14 . 

aeiicTBHeM TennoBbiX • HefiTpoHoB B aMynbCHH HaeT . peaKUH.II . N (n, p) .. C . 

c BbmeToM npoToHoB c aHeprHeii oKono 0,6 Mas. llpo6er -aTH?C npoToHoB 

a aMynbCHH paBeH npHMepHo 6 MKM, H TpeKH oT TaKHX npoToHoB MO>KHo ~a­

, 6moaaTb c iioMombxO MHKpocKona. 'tJH~no npoToHoB · N (E) , -o6paayiOmHxc.II 
2 . ' . . .. ·, . . 

_Ha .LcM •. aMynbCHH.npH o6ny'leHHH ,ee .HeiiTpoHaMH c: aHeprHefi E 1 MO>KHo 

BbipaaHTb cne~yJOmHM o6paaoM:. . ... , . .· . 

N{E) = <fJ{E)· 'u(E)· :4, ..• . . ; .. , ., 

. ,.; ' ... ·•. ..·.: ·; ·. . : · .. · ;: .· .. ; .. " . ·; ·•. -2 .;·. 
rae: <fJ(E) ..;. noTOK HefiTpOHOB c 3HeprHei-i E , H9HTpoH:•cM ;' u (E) 

•.. . : .. 14 ... ·.; . :. '·14. ' 2 . . ,.; .. - . '• ... ' . . . 2 
ce'leHne peaKUHH N ( n, p) C , CM ; · A - 'IHcno aToMoa· aaoTa Ha 1 CM 

aMyn~cn~.: Ling :aMyn~cim Tnria "K ,>·~~nmHH~~ (20~S) M~M A =(7±_0•10 18• 

EcnH npeanono>KHM, 'ITO a¢¢eKTHBH~CTb periiCTpau~~ np~Tf>HOB 100% 

.H perpeccH.II ·a· aMynbCHH oTcyTcTaye'r, O'leanaao, 'ITo qlfcno rip.oToaoa, ·Bhi-
• . • ' . • ' >" _. . '. ' 

neTeBlliHX 'M:a 'siaep aaoTa; pSBHO 'IHCny aaperHCTpiipoBaHHbiX TpeKOB, o6pa.:. 

aoaaHHhiX a;~MH 'n~oTo-~aMk.· Ha puc._ 1 · ( ~p~~~g 1) noKa~aaa, . :np~ yiaa~a­
HhiX Bbillie npeanono>K9HHHX1 pacq~THa.II aaBHCHMOCT~ .'IYBCTBHTenbHOCTH. OT 

aaeprHH Hei-iTpoH~B~ 3aecb H aanee 'I;BcTimTenbHOCTb Bbipa>KeHa qncm:iM -· 
. . ,· . . 2 . . . . ;... . . . : . . .. · ..• _ •. , ... 

Tp9KOB Ha 1 CM aMynbCHH B paC'I~Te Ha 1 6ap Hei-iTpOHOB, npH'I~M-aHa.:. 

'19HHSI Koa¢<fJHUHeHTa Ka'leCTB~. (KK) ~ei-l:TpOHOB aa~MCTBOBaHbl H3. ~adoTb/~/ 
D.nSI Hei-l:TpOI-IOB C SHeprHeH 0,025 3B a·{E) . UpiiHSinH paBHbiM l,7B.l0-24c:~ 2, 

- ·--
a C pOCTOM 3H9pi'HH HeiiTpOHOB H3M9H9HHe CetJeHHSI UpHHSITO o6paTHO npo-

. ~.. . - . 
. nopUH!?llanbHbiM HX CKOpOCTHo 

'i:. 

KaK BHaHo Ha pnc. l (KpiiBast 1), nneHKy c aMynbcHei-i THna "K": . . . . ~ ' ' ' " .· -. . - . . ' . 

Henba~ :":fCnonb30BaTb B Ka'leCTBe aoaHMeTpa UpoMe>KyTO'IHbiX H9H'fPOHOB · .. · 

Ha-aa peaKOI'O naaeHHSI ee 'IYBCTBHTenbHOCTHC HapaCT8HH9M aHepriiH Hei-iT-
: ~ .:. " :' -· . ' . - , -.. · '. 

> 

4 

t 
;.1· ·_.· .5'- . 

{ 
('' 

;1'\ 

' . 

poHoB. OaHaKo ncnonb:SoBaHHe TaKoii. nneHKH a KacceTe aoaJ 

MOI'O Ha, Tene. 'lenoBeKa, B03MO>KHO an.II IIHaHBHayanbHOH JlO~ 
. ' ·. . . 171 

wnpoKOM aiianaaoHe aHepriiii HeHTpoHoB. KaK noKaaaHo B 

. Heii.TpOHOB, .pacceSIHHbiX OT ¢aHTOMa. npii ·o6ny'leHIIH ero npo . ;:·· . 

H9HTpOHaMII1 cna6o aaBHCHT OT aHeprHH BnnoTb ao 7 K3B II ·. ' - - ~ .. ~ 

npHMepHO 0,8 aeiiTpoHa Ha 1 :miaaJOmiiii HeiiTpOH (cM.piic. 2 
. . /8/ . . 

Jl8HHbiM 1 aTa Benii'IHHa COCTaBnSieT =' 0,5 HeiiTpoHa Ha 

poH. C yaenH'I9HIIeM 3H9pi'IIII .HeHTpOHOB 'noTOK paCC9SIHHbiX 
' .. 

TeniJOBbiX H9HTpOHOB 3aMeTHO YM9Hblli89TCSI. fionbaySICb aaH, 

pac:=c'IIITanH aaBHCIIMOCTb tiyacTimTenbHOCTII aMynbCIIII TIIna 

K ·TennoBi.IM H. npoMe>KyTO'IHbiM aeiiTpoHaM c y'I~TOM pernc:T 

paccemiHbiX "Haaaa"' oT ¢aHTOMa 'rennoai:.xx ueiiTpouoa •. Pea~ 

CTaaneHbi Ha puc. 1 (KpHBaSI 2). Y'laCToK: KpHBOH 2 an.II SHE 
: . . - : 

6onee 0,3 Mas npeacTaBnSieT aaBHCHMoCTb 'IYBCTBHTenbHOCT 
. .· . '·· . ·, : I 

KoppeKTIIpyiOmHM naKeToM K 6biCTpb!M He:~TpOH8M cornaCHO 

II3 3THX aaHHhiX1 3MynbCHSI C KOppeKTHpyJOIUHM naKeTOM MO:ll 

B8TbC.II B K8'19CTBe IIHaHBHayanbHOI'O aoaHMeTpa HeHTpOHOB ( 

TennoBbiX ao 7 K3B H .OT o;5 ao. 15 Mas• B o6n,acTH 9HeprH 

7-t500 K3B 'IYBCTBHTenbHOCTb T8KOI'O aoaHMeTpa .peaKo M9HSI 
,. \ 

ncnonbaOB8HHe ero _B Ka'leCTBe aoanMeTp~ HeHTP9HOB B aTol 

I'HH H9B03MO>KHOo 

·. · D.nSI 3KCnepnMeHTanbHOtl npoBepKH 'IYBCTBIITenbHO~TH HI 

Jl03IIMeTpOB C . aMynbCII9H "K ~~ · ( 20 MKM) 1 H8H9C9HHOH Ha TpH 

Ky, K TennOBbiM HeHTpoHa~ noaHMeTpbi o6ny'lann Ha TennoBc 

peaKTopa MPT -2000 B Co¢nn~ KaaMIIeaoe, oTHollieHne a ny'IK 

6binO 6onblli9 1000. fiOTOK TennoBbiX H9HTflOHOB H3M9pSinH HF. 
,-

poM; omn6Ka a onpeaeneHHII noToKa cocTaangna ~20%. llpn 

6binO HaiiaeH01 'ITO 'IYBCTBHT9nbHOCTb aoaHMeTpa K:'.TennoBbll 

5 



l03HMeTpHH · HefiTpOHOB 
. . . . '/5/ •.. 

9.¥H BXO)lHT 830T · , flOJl 

peaKUHH 
14

N (n, p )
14 C 

flpo6er 9TH~ npOTOHOB 

raKHX.npOTOHOB MO*HO Ha­

N(E) .· , o6pa3yiOlllHXCH 

~·c.aaepruett E , MO*HO 

. ; . -2 
aefiTpOH'CM i . u (E). 

... ·.. . . . 2 
10 aToMOB a3oTa aa 1· eM 
., ·. . . . 18 . 
?CJ;!:_8} MKM A =(7±.0! 10 , 

l~TpSUHH.IrpOTOHOB 100% 
·;_._, ' . '· . : 

"lTO "lHCJIO np01'0HOB1 Bbi-

HpOBSHHbiX TpeKOB, o6pa~ 

1/n:oKa3a~a, np~ yKa~~H~ 
iTE>. "lYBCTBHTenbHOCTH,OT 

DCTb Bbipa*eHa "lHCJIOM 

H~it~pOHOB1 npH"l~M 3H~·£ 
. . : 161 
8HMCTBOB8Hbl H3 pa6o-x:bl , 

. > ..:.24 2 
.IIJIH paBHbiM 1176,10 CM 

~H,!JP~~HTO o6pa~HO'fi~~-

>i~*YTO"lHbiX aett1'p0HOB' 

:apaCTSHHeM . aHe:prHH. HeitT- · 

. , 

. pOHOB, 0JlH8KO ·lfCfiOnb30B8HHe TSKOii · nneHKH B KSCCeTe Jl03HMeTp8 1 HOCH..; 

MOI'O Ha.Tene "lenoBeKa 1 B03MO*HO JlJIH HHJlHBHJlY81lbHOti Jl03HMeTpHH:B 6onee 
. . . . . ·.. .. ::. . 171 ' 

rulipoKoM JlHana3oHe aaepruii: aeii:Tpoaoa; KaK noKa3aHo B , noToK -rennoBbiX 
. " . . . . . i . ~ 

H~~TpOHOB~ pacceHHHbiX OT cjlaHTOMa npH -~6ny"leHHH ero npoMemyTO"lHbiM~ 

ae~TpoaaMu, cna6o 3aBHCHT · oT aaeprHH s~noTb JlO 7 KaB H cocTaBnHeT ~ .· 

2). flo JlpyrHM 

1 nanaroruHtt HeAT- ' 

· poH. C yaenuqeimeM aaeprHH H:eii:Tpouo8 :noTOK paccemuihiX oT cjlauToMa 
. ,.· ' . ·. . /7/- ~ 

TeniiOBbiX aeii:TpOHOB 38MeTHO yMeHblllSeTCH, .flonb3YHCb ll8HHblMH · 1 ~ Mbl 

pacc"lHTanH aaBHCHMOCTb <iyscTBHTenbHOC;H aMynbcHn: THiia "K" ( 20 MKM) .. · . - . . 

K ·TennoBbiM H npoMemyT~"lHbiM Heil:TpOHllM. C yq~TOM perHCTpSUHU aMynbCHeil: · 
. . . . ' . . ~- . -

. pacceHHHbiX "'Ha3all" OT cjlaHTOMa TennOBbiX aettTpOHOB,. PeaynbTSTbl ~pet;~­

CTaBn~/ibl aa puc• ·1 (KpHBaH 2)• Yqaci~oK' KpHBoit 2 nnH a~eprutt aettTpoaoa · 

6o.riee 0,3 M aB npeJlcTaBnHe.T. aaBHCHMoc~b qyacTBHTenhHOC~H aMynbcH~ c 

KoppeKTHpyiOlllHM .naKeToM K •6biCTpbiM 'ue_il:";'poaaM cornacao 
111 

." KaK ~HJJ.HO 
H3 aTHX Jl8HHbiX1 9MynbCHH ·c KOppeKTHpyroiUHM naKeTOM MomeT· HCfiOnb30-

B8TbCH B Ka"leCTBe .HHJlHBHJlyanbHOI'O Jl03HMeTIJa aefiTpOHOB C aaepruett OT 

TennoBbiX no 7 KaB H I?T o:5 JlO. 15 Maa;· B o6.nacTH aaepr~it aeitTpOHOB 

7-t500 K.aB "lYBCTBHTenbHOCTb:·T~KOI'O JJ.OanMeTpa pe~KO MeHHeTCH H noaTOMy 

ucnonbaosaaue ero .B Ka"leCTBe Jl03HMeTpa aeii:Tpoaos B aTofi .o6nacTH. aaep- . 

I'HH HeB03MO*HO, 

. · llnH aKcnepHMeHTanbHOft npoBepKU "lYBCTBHTenbHOCTH HHJlHBHilyanbHbiX. 

)l03HMeTpOB c aMynbCHeit "K ~~. ( 20 MKM) I aaaeceaaoit H~ ·• TpHaueTaTHYIO nne a-. . . . . ~ 

Ky, K TennoBhiM aeii:Tpoaa~ JlOSHMeTpbi.o6nyqanH aa Tennoaoft· KOJioaae 

. peaKTopa JiPT-2000 B Cocjluui KaJlMHeB~e oTaorueime B ny~Ke aeil:Tp~HOB 
6bmo 6onbrue 1000. floToK TeiuiosbiX aeii:Tpoaos u3MepHn~ HHJlHeBbiM 'neTeKTo- · 

poM; Oll1H6Ka B onpeneneHHH ITOTOK8 COCTaBnHna ±.20%, flpH T8KHX ycnOBHHX 

6binO aaii:neao, "lTO "lYBCTBHTenhHOCTb Jl03HMeTpa K <ren~OBbi!"'. Heii:TpokaM 

5 
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> ) 4 -2 -1 ' ' 
6ea !J!aaToMa paBHa ( 0,84:!;_0,19 •10 Tpex.cM. 6sp • KaK yJKe 6bino no-

K838HO Ha pHCo , 1 ( KpHBBH .. 1) i i· ero 
> > 4 ... > > -2 -1 

( 1,23:!:_0,18)•10 TpeK.c~ · 6sp • · B 

pacttf!THBH ttyBCTBHTelibHOCTb,, pasHa· 

neficTBHTenbHOCTH1 cornacao npoHaaenea-

aoii oueaKe, npnMepHo 10% TpeKoB, BxonsrmHx B .pactteTHYIO B_enHttm1y, ae 

6yneT COC'IHTBHO npH npOCMOTpe HS MHKpOCKone Ha-aa ManbiX nnHH,TpeKOB 
' ; . -; .. . . . 

npoTOHOB:( Meaee 3 MKM)~; BbiX_O~HIIIHX na sMynbCHH, 'H na-aa 6onblll~X yr-

noB MeJKny ~peK~~·n no~epxaoCTbiO sMynhCHH ( 6onee 77°). TaKHM o'6paaoM 

annao, ttTo B npenenax OIIIH6oK pactteTHasr n sKcnepnMeHTanhHaH aemittHH.bi 

ttYBCTBHTenb.HOCTH- COBnanaioT. 

. Tionba~HCb naHHblMH/
7
/, ttYBCTBHTenbHOCTb noaHMeTpa1 H-OCHMOro Ha 

•_, ' . . -

Tene ~enOB~Ka1 K' ~ennoBbiM HefiTpOHa'M Halllrin yMHOJKeHH~M era ttyBCTBH-
. '·. . ·'. ; . - . . . 

TenhHOCTH 6ea !flaaToMa aa 1,86. BennttHHa ee npHaeneaa B Ta6nHue 1; 

nnH oue.HKH _qyaCTBHTenbHOCTH noaHMeTpa K npoMe~yTO'IHblM HefiTpOHaM 

aa TOnCTOfi-~eTOHH~fi 381llHTOfi peaKTOpa H.JiH yCKOpHTenH cneKTp HeMipoHOB 

(oc~6eaao B cnytta~ Ha ·peaKTope) M~JKH~ ~~HHHTb o6paTHO nponopuHoHanh-. . . . ~ 

HbiM , aaep!'HH. . flonytteaaaH npn ... aToM npennonoJKeHJur ttyacTali'Tenha'ocTb 

noaHM9Tpa C Yttf!TOM o6paTHOf'O pacceHHHH TerrnoBblX ~eMTpOHOB OT . tP~H­

TOMB )[ aKcnepHMeHTanbHO onpeaeneHHOfi qyBCTBHTenhHOCTH K TeniiOBbl~ 

aeMTpoHaM 6ea !flaa~oMa npn~eaeaa B Ta6nnue 1• B TOM JKe Ta6nHue yKaaa-
•• ' • > ' • ' > .• > • /1/' 

aa. ttyacTBHTenbH()CTb noanMeTpa K 6biCTpbiM aefiTpoHaM cornacao • 

, " ;• , Ta6nnua 1 
lJyBCTBHTenbHOCTb K HeMTpOHllM HHllHBHllyanbHOf'O.ll03HMeTpa C 
sMynhcHefi Tnna .·'K', pacnonoJKeaaoro· mi_ Te.r:ie ttenoaeKa 

HefiTpOHOB 
. ~ .:.. ". 

TennOBhie HeMTpOHhl (E < 0,4 sB) 
0,4 9B -to,5 M 9B ( cneKTp 1/E ) . . 

. : lJyBCTBHTenbHOCTb1 

TpeK.' CM-2 6sp-1 

0;5 Msa .. 15 Maa (ncTOttHHK Po+ Be ) 

1·,6·J(J 4 . 
o,16· 104· 

-0,92. 104 

8 

~ , .. 

-~ 
.:\ 

1 :' 
.. :xt 

{ 
' 

-' 

B. npuMeasreMofi· ao aacToHillero .BpeMeHH B 011HH. MeT 

HHllHBHllyanbHOfi'll03bl HefiTpOHOB' HCllOnbayeTCH ttyBCTBHTenb 

K 6bJCTpblM' HefiTpOH8Mo 0llH8KO STO H~ BnonHe KoppeKTH0 1 ecll 

· HanHttHe . B KOHTpOnHpyeMblX non SIX TennOBhlX H npoMeJKyTOttf. 

CooTHOilleHHe sKnaaos a aoay aefiTpoaos paanHttHhiX saeprHJ 

MeCTSX aa 38111HTOH HllepHO-tP113HtteCKlfX yCTSHOBOK .011H11 _nl 
/9/ 

2 -~. B aToM JKe Ta6nHue npeacTasneHbi Bbittucneaaasr B coc 

STHMH ll8HHhlMH ttyBCTBHTenbHOCTb ·lfHllHBHllyanbHOro· ll03HMe· 

H · nonpaBO'IHble _KOS#HUH_eHThl .K_. ;; Ha KOTOpble HYJKHO .yMHO: 

pOBBHHyiO B -COOTBeTCTBlfH C yJKe· ncnonbayeMOH MeTOllHKOH J 

nyttnTb nonay10 HHllHBHllyanhayiO aoay. aefirpoaos c ,saepruefi 

ao 15 Mas~· 

TaKuM· e6paaoM,· ocHOBhiBaSicb Ha- npHseaeHHbiX: Bhiille u 

OUeHKSXi MOJKHO CK838Tb1 'ITO perucTpHpyeMSH UHllliBHllyanbl 

c SillepHoM SMynbcuefi aoaa aefiTpoaos.npn pa6oTe B noMeme 

TOM aaHnJKaeTcsr. Ha ~10-t65%; cTemeHb ·aaHlfJKeHHsr:ll03hi aasHc 

nanytteHHSI u aamHTbi. flpu .aToM BKnaa ttaCTHU .c -saeprueM, 
u • /10/ 

B nonay10 aoay. aa aamuToH . ae aonmea npeBbiiiiBTh 5% : • l 

a aoay. tJ:acTHU BbiCOKHX saepruii Mo:lKeT npuaecTH· aame K aa 

f'lfCTpHpyeMOif HHllHBHllyanbHOif ll03bl • 

> B .CaHan c TeM, ttTo TpeKH npoToHoa -Ha aaoTa uMeiOT · 1 

npellCTBBnSinOCb He06XOllHMbiM H3yttHTb 'perpeCCHIO TpeKOB B 

38BHCUMOCTH OT HHTepsana BpeMeHH Me:lKllY o6nytteHH9M H oe 

sMynbCHH. 8KcnepuMeHT nposoaHncsr llBB:lKllbi;, , 

B 1-oM onhiTe ace nneHKH o6nyttanH ~llHOBpeMeHHo Ha .·.' . ;' '. . . . . 

peaKTOpa "AHHa"' (flonbllla), xpaHHnU B 06hi'IHhlX KOMHBTHhlX 
> ·- > > 0 > ,• > : • 

· nepaTypa OKono +23 , snamHoCTb. npHMepao 30%) u npoHBn£ 
-· • • • • • : v ' • • • •' 

KOTOphlM HHTepaanoM Me:lKllY npOHBneHUHMHo, flpa __ npoCMOTpe 1 

snayanhHO paaaenHnn fia. 2 rpynnhJ: TpeKH _ anHHOM ao 6 MKM 

6onbllle 6 MKM. f1 ocnellHH5! rpynna Tp9KOB o6ycnosneHa _ TOnbK 

9 



.. -1 
ap ; KaK y>Ke 6bmo no-

EicTBHTenbHOCTb •. paaifa 

ocTH1 corn8cHo npoH3Be/leH­

B p8C'l~THYIO B_el!H'IHHY 1 He 

H3-38 M8llb!X .OliHH TpeKOB 

CHH1 H H3-3S 6ol!bUl~X yr~ 
. 0 .. ·. :· 

ionee 77 ). T8KHM o6p830M 

riepHMeHT8llbH8H Bel!H'IHHbl 

.003HMeTp81 HOCHMOrO Ha 

MHO>KeHHeM ero 'IYBCTBH­

pHBe.OeHa B Ta6nuue · 1. 

C ·npoMe*yTO'IHb!M HeJtTpOHaM 

OpHTel!H cneKTp HefiTpOHOB 

~b o6paTHO nponopuuonanb­

o>KeHHH 'IYBCTBHTellbHOCTb 

>Bb!X HefiTpOHOB OT ¢tlH-. 

ITenhHocTu K Tennoew.i 

, B Toil >Ke · Ta6nuue yK838-

: . Ill' 
~TponaM cornacHo , 

lbHOI'O .003HMeTpa c 
rene·qenoeeKa 

IHTel!bHOCTb1 

:M-2 6ap-1 

B.· npuMeHSieMOll· .0()' H8CTOHUlero epeMeHH B OIHH1 MeTO.OHKe H3MepeHHSI 

llH.OHBH.OY8llbHOll .003bl HefiTpOHOB' HCUOllb3yeTCSI 'IYBCTBHTellbHOCTb: .003HMeTpa 

K 6biCTpblM: HefiTpOHaM; 0.0H8KO 9'1'0 H~ BilOl!He KOppeKTH0 1 eCl!H HMeTb' a· BH.OY: ' 

· H8liH'IHe: e: KOHTpOl!HpyeMb!X ilOliSIX: TenliOBb!X H npoMe>KyTO'IHb!X. HefiTpOHOB~ . 

CooTHomeHue. eKna.ooe e · .oo3y a~fiTpoHoe, pa3liH'IHbiX aHeprufi .H8 p860'IHX :. · 

MeCTaX 38 3SUlHTOfi st.oepHo-qm3H'leCKHX ·ycTaHOBOK .0lUH1 .08HO B· Ta6nuue 
191 . • . •.. . ' ' ··.. . . 

2 ; .. 8 9TOH >Ke ;T.S6liHUe npe.OCT8BllaHbl Bbi'IHClleHH8SI B COOTBeTCTBHH ·c 

9THMH .OBHHb!MH 'IYBCTBHTellbHOCTb. HH.OHBH.OY8llbHOI'O .003HMeTpa: K•'Ht::HTpOHSM 

.. u •· nonpaeo'IHbie xoa¢qmuueH;b, . K ·i· na KOTOpbie HY>KHO yMHmKHTb · 3perucTpH­

poealinyiO :B COOTBeTCTBHH c:yme::HCilOllb3yeMOll MeTO.OHKOll .003y 1 'IT06bJ no­

ny'IHTb ilOliHYIO · HH.OHBH.OY8llbHYIO .003Y HefirpoHOB· C: 9Hepruefi: OT TenliOBbJX .. • .. 

.oo 15 Mae. 

·TaKHM e6pa30M1 · OCHOBbiBSSICb Ha. npuee.oeHHbJX BbiUle H3MepeHHSIX H ," 

OUeHKSXj .MO>KHO CK838Tb 1 'ITO pei'HCTpupyeM8SI HH.OIIBII.OY8llbHbiM ·,0031:1MeTpOM 

c st.oepHofi aMynbcuefi .0038 nefiTponoe npu p86oTe 6 noMemenl:lstX .38 38Ull:l- , 

TOll 38HI:I>KaeTCSI: Ha : 10-t65%; CTeneHb · 38HH)I{eHHSI .003bl 38BHCHT. OT ;ncTO'IHHx'a 

H3lly'leHHSI. U 38UlUTbi, llpu .9TOM BKll8.0 '18CTHU C •anepr1:1efi, 

. . 0/110/ 
e nonny10 .oo3y. 3a 3amuTofi ·He: .oonmeH npeBbimaTb 5 to · · • 

6onbme 20 Maa·, 

Eonhmufi · exna.o 

B .003y : ttaCTHU BbiCOKIIX 9Heprl:lfi MO>KeT npi:IBaCTI:I .Qa>Ke K · 38Bb1Ulalii:IIO pe-

I'I:ICTpl:lpyeMOll I:IH.OI:IBI:I.OY8llbHOll .003bl, 

', 8 CBSI3H. C TaM 1 ''ITO: TpeKII npOTOHOB: H3 830T8 HMaiOT. M8liYIO· .Olii:IHY 1 · 

npe.ocTaenstnocb Iieo6xo.oi:IMbiM 1:13Y'li:ITb perpeccu10 TpeKOB B aMyllhCI:II:I e 

38BI:ICUMOCTI:I OT I:IHTepB8ll8 epeMeHU Me>K.OY 'o6ny'leHI:IeM H o6pa60TKOH 

aMyllbCI:II:I, 8KcnepuMeHT npoeo.ouiicst .OB8>K.Obi;: ' .. 
B 1-oM onbiTe ace nneHKI:I o6nyqan1:1 o.onoepeMenuo U8 Tennoeofi Konoune 

• ~ • ' ' • ••• ' - ; ' ' ,-. < •• ·,' ~ '.. - " 

peaKTOpa "Anna"' (llollbUla)., Xp8HHlll:l B o6bi'IHbJX KOMU8TlibiX YCliOBI:InX ( TeM,;_ . .· ' ' ' - .. .. 0 . . . . . . 

nep8Typa ,OKOJI_~ ._+23 1 Bli8>KUOCTb,llpi:IMepHO 30%) 1:1 npOSIBliSiliH no 4 C He-

KOTOp~IM I:IHTepB8liOM Me>K.OY npOSI_BllaHI:ISIMH, llp1:1 llpOCMOTPt:: HlleHO~ Tpei<H .. 

BI:I3Y8llbHO pa3.QaliSiliH U8, 2 rpynnbi: Tpe_KI:I .Olii:IHOll .00 6 MKM .1:1 ,Tp_e.~U .OliUfiOH 

6onhme 6 _MKM, nocne.OHSISI rpynna Tpexoe o6ycnoenena TOllbKO npoTonaMn 
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OTJla'JU; B03HUKai0111UMif npu B3aUMOJleii:CTBUii OhiCTpbiX ~eii:TpOHOB C BOJlOpO­

JlOM aMynbCiili 'li ·KoppeKTiipyiOillero naKeTa. nony'JeHHbie pesynbTaTbi· npeJl-
, . . . 

CTaBneHbl Ha. puc •. 3 U annpOKCUM!ipOBaHbl npHMbiMU ·. nHHUHMii1 . nonmKeHHe 

KOTOpbiX onpeJleneHO no. Me TOllY HaRMeHbiiiHX KBaJlpaTOB. · npHMbie' 1,2,3 npeJl­

CTaBnHIOT COoOii: COOTBeTCTBeHHO 'IUCno TpeKOB Ha nneHKe C JlnHHOfi ·JlO, 

6 . MKMi oonee 6: MKM li CYMMY TpeKOB. 

Bo 2-oM onhiTe · nneHKu·. nepuOJlH'IeCKH {no . 2 inT) o6ny'IanH Ha TennO-. 

eoii Konouue peaKTopa HPT-2000 B Co~uu. LfacTb o6ny'IeHHhiX nneHoK xpa-
o ' 

HlinU B XOnO)lUnbHUKe B nonuaTHneHOBOii· ynaKOBKe (:!:_6 C) 1 a 'JaCTb - B · KOM-
. o·:·-"c:',"'""C"'"·:·:·:·-~.·-:c-o"'"'O'"''-":.~· -::c·:-:·:·:·':cc·- ""' '" ........ ' ' " 
HaTe npH. 18 of20 C 'U OTHOCUTenbHOii: BnalKHOCTH nopH)lKa 30%. · 3aTeM BC9 .· 

" . 

o6ny'JeHHhie nneHKH OJlHoepeMeHHo o6pa6aThiBanH. PesynbTaThi · npocMoTpa' 

STHX nneHOK npeJlCTaBneHbl Ha puc. 4. B JlaHHOM . cny'Iae CTaHJlapTHhie OIIIU6-. 

KH 1 yKa3aHHbie Ha. rpa<jJHKe, 3Ha'JUTenbHO 6onb11Ie OIIIUOOK1 npeJlCTaBneHHhiX 

Ha puc •. 3, T.Ko B 'aTOM. cnyqae 3Ha'JHTenbHbiii: BKna)l B HUX BHOCUT OIIIHOKa 

B onpeJlenE~HHii noTOKa Heii:Tp0HOB1 coc~aBnHIDillaH npuMepHO 20%. 

· Hs npueeJleHHhiX Ha puc. 3. u 4 JlaHHhiX cneJlreT; 'ITO e Te'IeHue· 100 

JlHeii: nocne oon)rqeunst perpeccuefi MoR<uo npeue6pe'lb, T.K. oua ocTaeTcst 

B npeJlenax ornuooK '(npuMepuo '20%)·. KpoMe ~ Toro, oKas~nocb, 'ITO yMeHb-

-UieHne 'IUCna TpeKOB. Ha nneHKaX ·He OOHapylKeHO KaK' npli xpaHeHUU nneHOK 

.B XOliOJlUnbHUKe, TaK u npu xpaueuuu e KOMHaTHhiX .ycnoelistx, 6nH3KUX 'K 

paOO'JUM ycnOBUS1M1 · B KOTOpb!X OObi'IHO COTpyJlHUKU' HOCSIT Unli XpaHSIT UH­

JlUBUJlyanbHhie Jl03UMeTpbi• 

3aKniO'IeHue 

B COOTBeTCTBUU c np~MeHsteMoii: B OH.RH MeTOJlUKOii: H3MepeHHSl HHJlU­

BHJly~nbHOii: iwshi i5hrcTphxx ueii:Tpouoe pe~n:cTpn:pyeMast JlO~a TaKn:x ueii:TJJOHOB : 

3aBbiiiiaeTCS1 Ha to .. so% H3-3a cnoco6H:ocTn siJlepimfi aMynbCHH. THn~" ''K ;;. ·p~r~bT­

pn:poBaTb Tenno.Bbie ueiiTpoHhr. 0JlHaio, eeeast· Koaq,¢n:nn:eaT Koppe~nnir, paeH~Iii: 

1 ;5, MOlKHO cqn:TaTb, >iTo HHJln:BnriyanbHhiii Jl03n:MeTp e yclmeH'Hx p~ooTbi coTPYll-
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pb!X HefiTpOHOB C BO,llOpo-
, ' 

eHHbie pesynbTaTbi npe.n-

Ul, nHHIHlMH, nono>K9HII9. 

:paTOB. npHMbl9 1 ,2,3 npe.n-

1' nneHKe c . .nnHHOfi .no 

ruT) o6nyqanH Ha TennO­

o6nyqeHHbiX · nneHOK xpa­

c·(:t_80C), a qaCTb - B KOM­

)pH,llKa 30%. 3aTeM ace 

.PesynbT8Tbl npOCMOTpa' 

cnyqae cTaH.napTHbie ow116- . 

ow116oK, npe.ncTaaneHHbiX 

na.n a HHX BHOCHT olliHoKa· 

npHMepHO 20%. 

i.!ly9Ti' qTO B TeqeHH9 100 · 

)peqb, T.K., OHa OCTaeTCH 

o, oKasanocb 1 .qTo yMeHb-

.KaK, npH xpaHeHHII nneHOK 

lb!X ycnoBHHX 1 onH3KHX K 

IKH HOCHT HnH xpaHHT.HH-

~eTO.!lHKOfi H3MepeHHH HH.!lH­

e~aH .nosa TaKHX HeltTpOHOB ; 
~ . '-- . . . . . " . " 

)it ·aMynbCHH THria. "K" perHCT-

~HUH9HT KoppeKUHH, paBH~Ilt' 
rp B ycnOBHHX paoOTbl COTpy.n.:. n 

0 :s 
til 

.._. o-·-t 1- - -t 

1-·-o -1 r-:-<> -1 
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qMC~O TpeKOB H8 1 CM
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HHKOB. Ha_ J1BPe H UHKnOTpOHe pei"HCTpHpyeT CYMMSpHyiQ 110: 

c-C_:;)H9pi"HeH OT TennOBbiX. tlO 15 MsB, nm1 COTpytlHHKOB, pa61 

cnaxpouHKnoTpoae H CHHxpo<flaaoTpoae, aaeneiiHe TaK~I"o Kost 

BOMepHO: nHWb B ycnOBHSIX, I"tle BKnait B tl03Y CBepX6biCTpbiX 

npeBbiWaeT 5%. 

'ABTOpbi npHHOCSIT 6nai"OtlSpHOCTb n.B. CMHPHOBOH H r .I 
aa npocMoTp nneHOK Ha MHKpOCKonax, C. ITwoae. H B.E, Anei 

o6nyqeHHH nneaoK, 

1. n.c. 3onlla, .B.H. ne6etleB, M.H. CanauKaSI. ATOMHSSI 9Hep: 
N95, 467. (1962). 

M.H.CanauKaSI, B.H. ne6etleB, n.c. 3onHH. PatlHSUHOHHaSI 
_ PHI"a, 1964, 107. · · 

D.Nachtigall.Neutron Monitoring IAEA,Vienna 

4, B.A. KHSI39B H tlp. ATOMHSSI 9H9pi"IfSI, g 210. (1969). 

5, · M.<l>~ POJlHqeaa, :>K ypaan Hayqaofi If npHKnatlHofi <floToi"pa<fJH 
I"pa$HH, 5, Ng3, 221 0960), . . 

6, ()CaoBHhie HOpMbi 6eaonacaocTn npn aawnTe _ oT nanyqeHKSI, 
· ll3JlaHHfi no 6eaonacHocTH N>9; MAfAT3, B€ma, 1968, 

7. J.A~ DEmnis, J.W. Smith and s .. J~ Boot. Neutl 
ringiAEA, Vienna, p. 537 (1967) • 

8. P. S.Nagarajan,D .Krishrjan. Health,Phys. ,vl7, 3~ 
9, B.E. A~eftHHKOB H tlp, ITy6nHKSUHSI 011HI1, .Bl.:..2759, ny6aa, 

10, B:E. An~iilmKoa H llP•Proceedings of International 
-._Protection Against Accelerate~ and Space Rad 

CERN, Geneva, v. I, p.282 (1971). 

PyKonHCb ·nocTynHna B .·lf3tlSTenh·cxHfi OTtl· 
. 20 SIHBapSI 1972 I"Otla. 
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HHKOB aa HEPe H UHKnoi-poHe perncTpnpyeT cyMMapHyJQ aoay aeiiTpoHoB. 

C aHeprnefi OT Tenno~blX. llO 15 MaB, .llmr COTPYAHHKOB1 pa60TSIOlllHX Ha 
; . .. ~ . ' . . : ' . 

CHHXPOUHK~OTpOlle H CHHXpo<flaaoTpoHe, BBeAeHHe TSKOI'O KOa<fl<PnuneHTa. rq)a-
... 

BOMepHO . nHlllb B ycnoBHSIX 1 I'Ae BKnaA B. A03Y CBepX6biCTpbiX HyKnOHOB He 
.(.:·_-

AeTOpbl 11pHHOCRT 6naroaapHOCTb n.E. ,CMHPliO~OH H r.n.. Kopa6neBOH 

aa 'npOCMOTp ~neHOK Ha MHKpOCKOilaX, c. nmoHe nrB.E~ AnefiHHK~BY aa no-

niTepaTypa 
. . -

, _-. ·, .·. ·: . . .· ( - ;_ 

1. n.c. 3onHH, .B.H. ne6eaeB, M.H. CanauKaSI. aaepi'ifsr, T,l3, 
N95,. 467 ·. ( 1962). 

M.H. CanauKaSI, B;H. n~6eaeB, 
Pl-l~a. 1964, 107. . · 

3. D.Nachtigall.Neutron Monitoring IAEA, Vienna;p~ 333 {1967): 

4~ B~A. K~~aeB H AP· AToM~asr aaeprHsr, gL 210. (1969). 

_ 5, M.«P. POAH'leBa. :>K ypaan aay'iHOfi H npHKliaaaoti ,4JoTorpa4JnH H KHHeMaTo­
rpa4JHH, 5, N93, 221 (1960). 

6. OcHOBHbJe aopMbi 6eaonacHOCTH npH aamnTe ol- ;nany'reaasr, C~pnsr 
naitaHHH no 6eaonacHOCTH M9, MAfAT3, Beaa, 1968. 

7. J .A. Dennis', J. W. ·Smith and S •. J. Boot. ; Neutron Moni to,;, -
··ring IAEA, Vienna, p. 537 ·· (1967) • 

8 • P .s~Nagarajan,D .Krisl'9an. Health. Phys~ ,vl7, 323.;,;329 {1969), 
• ,, .• '• ' •,• • . ! ••• ,, . • 

9~ B.E. AriefiHHKOB H Ap. ny6nHKSUHSl OI1HI1, 61.:.2759,: .lly6aa, l966. 
.. -.... _'. . . .,~ -~. : . . < -.·.~·:_~; -·.: :· ' 

10. B~E. AnefianKoB H AP·Proceedings of International congress on . 
Protection Against Accelerate~ and Space Radiation. · 
CERN, Geneva, v~·r, p.282 (1971). 

- PyKoimc&' IlOCTynHn'a B H3AaTenb.CKHfi oTaen­
· . · 20 SIHBapSI 1972 roaa; 
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Ta 6JIPJ qa 2 

BKJia~ B ~oay (%) aeiiTpOHOB paaJivJt!HblX rpynn Ha YCT8HOBR8X OJMIVI PJ 
COOTBeTCTBYJOIIt8H PJM tiYBCTBHTeJI:&HOCT:[, HB~PJBH~yaJI:&BOrO ~03HMeTp8 

. BKJia;u, B A03Y. B npoueaorax 
lfyBCTBllTGilh- llonpaBoti-

.Y'CTSHOBKS 
HOC TI> llll;lllilltl- lli:Hi . 

orenJIOBbiEI fipos:esyToquble B · JIYanhuoro KOai!J<lJH-biCTpble ,liOall!JeTpa 
HEiltTpOHbl . JleltTpOHbl •. HEiitTP.OHbl Uli!EIHT 
E.<:0,4 aB 0,4 3B<£C:.0,5 IJ3B 0,5 rJaB.!.EC:.15 iJaB Tpe!i.C!4-20ap-1 K 

: 

CHHXPOUftiK.lioorpou ' \ .. '5 55 40 0,56.104 . 1,65. 
.. 

cHuxpo((JaaoorpoB 5 15 80 0;84.io4 1,1 

HYflYJII>CBYi 6YCTpb1A 
55. 0,59.104 

peaxorop (L1BP) IO 35 1,56 

UIKJIO'rpOB : 60 0,67.104 1,37 

I 
I 


