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B HaCTOH~e~ pa6oTe npeACTasneHa cTpyKTypa KaHana AeTeKT~posa
HHH He~TPOHOB. AaT4HK KaHana CAenaH Ha ocHose npoMwwneHHoro Ko
poHHoro C4eT4HKa CHM-14. On~caHw 3KcnnyaTa4MOHHWe xapaKTep~CTH
KH H CnOC06 nposepKH CTa61-'!nbHOCTH pa60Tbl H3MepHTenbHOrO TpaKTa. 
3neKTpOHHble ~1 ¢lyHK4HOHanbHble 6nOKH, BXOAH~He B COCTaB KaHana, 
pa3pa6oTaHbl AnH CHCTeMbl A03HMeTpH4eCKOrO ~OHTpOnfl Ha YCKOpHTene 
npOTOHOB BbiCOKHX 3HeprH~ /yCTaHOBKe ¢//l, 2 . 

CTPYKTYPA KAHAnA AETEKTHPOBAHHR HE~TPOHOB 

KaHan AeTeKTMposaHHR He~TpoHos, npeACTasneHHWA Ha pMCYHKe, 
COCTOHT H3 6noKa AeTeKT~pOBaHHH /5AH/ Ha OCHOBe CHM-14 B nonH-
3TMneHOBOM 3aMeAnMTene, 6noKa pa3BH3KH /5P0 / nOCTOHHHOrO n~TaHHfl 

AnH YCHn~TenH 5AH OT c~rHana, nocTyna~~ero Ha BXOA A~CKPHM~HaTo
pa-¢opM~pOBaTenH /A¢/, H C4eT4~Ka ~MnynbCOB /C4/. npHH4MnHanbHWe 
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cxeMbl 6AH, 6Pn H A<ll onHcaHbl B pa6oTe/ 31. B Ka4ecTBe C4eT4HKa HM
nynbCOB MOlliHO HCnOnb30BaTb n~6oe nepeC4eTHOe ycTpOHCTBO ~ nope
roM cpa6aT~BaHHR He B~We 0,7 8 H C MaKCHManbHOH 4aCTOTOH He HH
me 500 Kr~, HanpHMep, npOM~WneHH~H np1160p nC02-2eM. 

4yBCTBHTenbHOCTb 6AH C aaMeAnHTeneM AHaMeTpOM 270-272 MM 
K 6biCTpbiM HeHTpOHaM Pu-Be HCT04HHKa - OKOno 0,6 HMn.cM 2/HeHTpOH. 
C y4eTOM ecTeCTBeHHOro H co6CTBeHHOrO $OHa MHHHManbHbiH ¢n~eHC 
6piCTpbiX HeHTpOHOB, KOTOpbiH MOlKHO 3aper~CTpHpOBaTb 3a MeCR~ C 
T04HOCTb~ +30% B 95%-HOM AOBepHTenbHOM HHTepeane, paBeH npH6nH-
3HTenbHO 1~5· 10 8 HeHTp./M 2 , 4TO COOTBeTCTByeT 3KBHBaneHTHOH A0-
3e h = 5, 8 MK3B/0, 58 M63p/. 

CnOC06 H METOAHKA nPOBEPKH CTA6HnbHOCTH PA60TW 
KAHAnA AEtEKTHPOBAHH~ HE~TPOHOB 
HA OCHOBE KOPOHHOrO C4ET4HKA 

3aAa4a KOHTpOnR CTa6HnbHOCTH pa60TW H3MepHTenbH~X KaHanOB 
3aHHMaeT BalliHOe MeCTO npH npOBeAeHHH n~6~X H3MepeHHH. 6onee TO
ro, B MHOrOKaHanbH~X CHCTeMaX AOnmeH npeAYCMaTpHBaTbCR AHCTaH
~HOHHWH aBTOMaTH4eCKHH KOHTpOnb. 8 CBR3H C $H3H4eCKHMH OC06eH
HOCTRMH KOpOHHOrO C4eT4HKa/ 4/ AD CHX nop eAHHCTBeHHbiM cpeACTBOM 
nOA06HOrO THna KOHTpOnR 6blnH anb¢a-HCT04HHKH 6neHKepHoro THna, 
KOTOp~e K TOMY me Tpe6y~T cne~HanbHOH KOHCTpyK~HH KOpOHHWX C4eT-
4HKOB - B TOp~e C4eT4HKa AOnlliHO 6WTb TOHKOCTeHHOe OKHD, KaK, Ha
npHMep, y CHM-41. 

ABTOpbl HaCTORll.\eH pa60Tbl npeAnara~T HOBbiH cnoco6 npoBepKH CTa-
6HnbHOCTH pa60TW KaHanOB C AaT4HKaMH Ha OCHOBe KOpOHHWX C4eT4H
KOB. CyTb npeAnOmeHHR 3aKn~4aeTCR B TOM, 4TO B Ka4eCTBe KOHTpOnb
HOrO HCT04HHKa HMnynbCOB HCnOnb3yeTCR WyM, C03AaBaeMbiH KOpOHHbiM 
paapRAOM. AnR peanHaa~HH 3Toro cnoco6a H3MepHTenbHbiH TpaKT Aon
meH HMeTb ABa nopora: HH3KHH - AnR perHCTpa~HH CHrHanOB OT wy
MOB KOpOHbl 11' OT HeihpoHOB N k + N n ; BbiCOKHH - AnR perHcTpa~HH, 

B OCHOBHOM, CHrHanoB, pOlliAeHHbiX HeHTPOHaMH Nn• TaK KaK aaBVICH
MOCTb C4eTa VIMnynbCOB WYMOB KOpOHbl OT nopora AHCKpVIMHHa~HH xa
paKTepHayeTCR pe3KVIM cnaAOM /eM. pVIc./, TO npaKTVI4eCKH BcerAa 
MOmHo Bbl6paTb TaKHe aHa4eHVIR noporoe, npH KOTOpbiX norpewHOCTVI 
H3MepeHHR H KOHTpOnR 6YA1T MVIHVIManbHbiMH, T. e. N,k >>Nn npH KOHT
pOnbHOM nopore nK, H Nk<<Nn - npH pa6o4eM· nopore np. YcTaHOBKa 
nopora MOllieT npOH3BOAVITbCR COOTBeTCTBY~li.\HM H3MeHeHVIeM K03$$H~HeH
Ta y~HneHHR 6AH VlnVI noACTPOHKOH nopora AHCKpHMH~a~VIH B 6noKe A<!>, 
KaK 3TO CAenaHo e npeAnaraeMOM KaHane /eM. pHc./. MeTOAHKa npVI
rOAHa AnR npoeepKH TpaKTOB C n106biM THnOM KOpOHHbiX C4eT4VIKOB VI 
o6naAaeT AOCTaT04HOH npOCTOTOH. 

2 ·, 

PA604HE nAPAMETPW KAHAnA AETEKTHPOBAHH~ HE~TPOHOB 

'1 .1 HanpRmeHHe nHTaH~R C4eT4VIKa CHM-14 

Bw6op HanpRmeHVIR nHTaHVIR C4eT4HKa onpeAenReTCR ycnoBHRMVI 
3KcnnyaTa~VIH. TaK, B cny4ae, ecnH 6AH npeAnonaraeTCH Hcnonbso
eaTb B CMeWaHH~X nonRX paAVIa~VIVI C H3BeCTH~M $OHOM raMMa-H3ny4e
HVIR Io /A/Kr/, TO pa6o4ee HanpRmeHVIe V n MOmHo onpeAenVITb no 
¢opMyne 

v ,. v + blo , n 3 /1/ 

rAe V3:: 660 B- HanpnmeHVIe sa>KHraHHR KOpOHbl, a b:::-107 B.Kr·A-l/~/ 
AonycTHMaH nnoTHOCTb noToKa HeATpOHOB onpeAenReTcH, s ocHoe

HOM, MepTBWM BpeMeHeM KOpOHHOro C4eT4HKa H He MO>KeT 6WTb, nO-BVI
AHMOMy, 60nbwe 3Ha4eHHR /0,5+1,0/·109 /HeATpOH/M 2 . c/, 4TO COOT
BeTCTByeT 3KBVIBaneHTHOH MOli.\HOCTH A03W /20-40/ MK3B/C. npH 6onee 
B~COKVIX VIHTeHCHBHOCTHX He06XOAHMO Y4HTWBaTb npOC4eT~ VI V13MeHe
HHe aHOAHOrO HanpH>KeHHH. 

C T04KH 3peHHR o6ecne4eHHR npas~n TeXHVIKVI 6eaonacHOCTVI npH 
3KCnnyaTa~HVI 3neKTpoycTaHOBOK >KenaTenbHO HanpHllieHVIe nHTaHVIR 
CHM-14 Aep>KaTb s npeAenax AO 1000 B. 

2. CTa6VInbHOCTb pa6oTw 3neKTpOHVIKVI KaHana 

AnR o~eHKH BnVIHHHR HecTa6HnbHOCTVI Ha VI3MeHeHHe KOHTponbH~x 
VI p~604VIX C4eTOB 3Ha4eHHR noporos YA06Hee BWp83VITb B OTHOCHTenb
HWX eAHHH~ax: 

z .. cn-eo)/a 
/ /2/ 

rAe eo - cpeAHee 3Ha4eHVIe aMnnHTYAbl AnR paccMaTpHBaeMoro pacnpe
AeneHVIH CVIrHanos, a a·- cpeAHeKBaApaTVI4eCKOe OTKnOHeHVIe. KaK no
Ka3aHO s pa6oTe/V, pacnpeAeneHVIe aMnnVITYA cH~Hanos, s~pameHHoe 
B eAVIHH~ax Z, MOlliHO annpOKCVIMVIpOBaTb HOpManbHWM 3aKOHOM C Hyne
BbiM CpeAHVIM VI eAVIHV14HOH AVICnepCVIeA, npV14eM OTHOWeHVIe r>/eo AnR 
~K8lKAOro 3K3eMnnnpa C4eT4VIKa npaKTVI4eCKVI nOCTORHHO VI paBHO- 0,36. 
HecTa6VInbHOCTb senH4VIHbl nopora o npVIBDAVIT K VI3MeHeHVI~ z: 

z ± 6 z ,.. ( TI- e0 )/a ± o'TI /O" 131 

H, B CBO~ 04epeAb, K paa6pocy C4eTOB N(~: 

N ( z),. [ 0,5 ± <ll ( z)] No , I 4 I 

rAe <IJ(~- VIHTerpan BepORTHOCTH; 3H8K nn~c B ¢opMyne /4/ COOT
•BeTCTByeT z.::; 0 , No - napaMeTp pacnpeAeneHHH, xapaKTepV13Y~li.\VIH 
HaV16onbwee aHa4eHVIe C4eTa N(z). 
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HetTa6HJibHOCTb cqeTaN(~ KopoHHoro cqeTqHKa CHM-J4 
B 3aBHCHMOCTH OT BeJIHqHHbl IIOpora B ep;HHHI.J;aX Z 
H ero OTHOCHTeJibHOH HeCTa6HJibHOCTH 0 • 

Ta5JIHI~a 

N'N' o,% \ I 
IIII z 5,0 10,0 20,0 \ 30,0 

I 

1,047 1 ,085 1, 115 -1,0 1 ,025 
0,973 0,944 0,878 0,805 

2 -0,5 1,057 1, 110 I, 202 1 ,277 
0,940 0,877 0,746 0,614 

3 0,0 1 ' Ill 1,221 1,425 1,599 
0,899 0, 779 0,575 0,401 

4 +0,5 1 '200 1,402 I, 827 2,230 
0,820 0,659 0,399 0;221 

5 +I ,0 1,317 1 '687 2,554 3,502 
0,738 0,528 0,247 0,102 

6 +2,0 1 '723 2,825 6,557 12,648 
0,552 0,289 0,068 0,012 

B Ta6m11.~e npVIBeAeHbl A8HHble no HecTa6VIJlbHOCTVI C4eTa N(z) Ko
poHHoro c4eT4VIKa CHM-14 B 3aBVICVIMOCTVI OT senV14VIHbl z VI OTHOCVI
TeJlbHO~ HeCTa6VIJlbHOCTVI 0 nopora n, rAe KamAOMY Ha6opy Z VI 0 
COOTBeTCTByiOT AB8 3Ha4eHVIfl C4eTa N(z) : sepxHee - N(z- tJ. z)/N(z) 
VI HVI>KHee - N(z+!J. z)/N(z), onpeAeneHHble no 4JopMynaM /3/ VI /4/. 

npoBOAVIJ18Cb on~THafl nposepKa CTa6VIJlbHOCTVI pa60T~ KaHana Ae
TeKTVIpOBaHVIfl He~TPOHOB B Te4eHVIe 50 CMeH /25 AHe~ no ABe BOCbMVI-
48COB~e CMeH~/. TeMnepaTypa OKpymaiO~e~ cpeAW B 3TOT nepVIOA V13Me
HRJlaCb s npeAenax OT 8 AO 30°C. 

Pe3yJlbTaTw nposepKVI noKa3anVI, 4TO noVI pa6o4eM nopore zr= -0,8 
He 3aMeTHO K8KOrO-JJV160 .. BJ1VIfiHVIfl TeMnepaTypbl Ha noKa3aHVIR C4eTa 

·OT KOHTpOJlbHOrO VICT04HV1Ka He~TpOHOB B npeAenax OWVI60K VI3MepeHVI~ 

/+6%/. CTa6VIJlbHOCTb KOHTpOJlbHOro C4eTa OT VIMnyJlbCOB KOpOHbl, K8K 
V1-6b1no yKa3aHo BbiWe, 3aBVICHT OT senV14VIHbl z. TaK, npVI Zk""- +2, 3 / 
KOne6aHVIfl K.OHTPOJlbHOro C4eTa Nk (t°C) OTHOCVITeJlbHO Nk (tx 19°C) He 0 
npeBbiWaiOT 35%, a npVI Z k =· + 1, 0 - 20%, 4TO A8eT CYMMapHyiO HeCTa- 1 

6VIJJ'bHOCTb napaMeTpos KaHana s 3TOM AVIana3oHe TeMnepaTyp.:::_0,25%/°C.,' 
AononHVITeJJbHwe VlccneAoBaHMR no3BOJJVIJJVI onpeAeJJVITb~ 4TO npVI TeMne
paTypax OT -15°C AD +60°C OTHOCVITeJlbHOe V13MeHeHVIe aMnJlVITYA~ CVIr
H8JlOB 'Ha BbiXOAe oAH/a/ V13MeHReTCfl JlVIHe~HO: 

4 

71=at-b 1 , /51 

rAe a: /0, 16!.0, 03/%JDC, a b1= /3,22:.0, 5/%. 

3AK11104EHI1E 

npeAJJO>KeHHbiH cnoco6 KOHTpOJlfl CTa61-!JlbHOCTI-1 pa6oT~ KaHaJlOB Ae
TeKTHposaHI-!fl He~TpOHOB C A8T41-!KaMI-! Ha OCHOBe KOpOHH~X C4eT4MKOB 
06JlaAaeT AOCTaT04HO~ npOCTOTO~, 4YBCTBI-!TeJlbHOCTbiO 1-1 H8AemHOCTbiO, 
HO, CaMOe rJlaBHOe, n03BOJ1ReT aBTOMaT!-131-!pOBaTb npo~ecc KOHTpOJlfl 
He3aBI-!CHMO OT THna KOpOHHOrO C4eT4HKa. 

npoBeAeHHbie HCCJleAOBaHHR/ 2/ VI npHBeAeHH~e B HaCTOR~e~ pa6oTe 
AaHHble pa3pewaiOT nony4HTb ·o6ocHoBaHHble napaMeTpbl KaHana: 

- HanpRmeHHe nHTaHI-!R - V •900-1 000 B; 
- pa6o4H~ nopor - zp ~ -0,5; 
- KOHTpOJlbHbl~ nopor - Zk 5: 0; 
- AOnycTHMaR TeMnepaTypHaR 

HeCTa6HJlbHOCTb - :50,4%/ 't; 
- TeMnepaTypHbiH. AHana30H t - 30 °C +60 °C; 
- HaH60JlbWHe H3MeHeHHfl C4eTa OTHOCHTeJlbHO H3MepeHVI~ npH KOM-

HaTHO~ TeMnepaType t= 19+3°C s AHana3oHe -30°C++60°C: 
KOHTpOJlbHOrO Nk 0,58+1 ,40 (z..,O), 
pa6o4ero Np 0,75+1,17 (z .. -0,5). 
CneAyeT nOA4epKHYTb, 4TO COOTBeTCTBYIO~MM Bbi60p0M Z MO>KHO • 

BCerAa A06HTbCfl menaeMOH 4YBCTBHTeJlbHOCTM KOHTpOJlR pa6o4HX napa
MeTpOB TpaKT8 /CM. Ta6JlH~y/. 
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6YARWOB ~.r., WHWKHH A.fl. 
KaHan AeTeKTHpoeaHHR HeHTpoHoe c AaT4HKOM 
Ha OCHOBe KOpoHHOro C4eT4HKa CHM-14 

13-82-743 

npeACTaBneHa CTpyKTypHaR CXeMa H OnHCaH~ 3KCnnyaTa~HOHH~e xapaKTepH
CTHKH KaHana AeTeKTHPOBaHHR HeHTpOHOB C AaT4HKOM Ha OCHOBe KOpOHHOrO 
C4eT4HKa CHM-14. 4yecTBHTenbHOCTb KaHana K HeHTpoHaM Pu-Be HCT04HHKa -
OKOnO 0,6HMn.cM 2/HeHTPOH. npeAnO*eH HOB~H cnoco6 npoeepKH CTa6HnbHOCTH 
pa6oT~ Bcero TpaKTa H3MepeHHH, OCHOBaHH~H Ha HCnonb30BaHHH WYMOB KOpOH~ 
B Ka4eCTBe KOHTpOnbHOrO HCT04HHKa HMnynbCOB. 0nHCaHH~e npH60p~ H cnoco6 
pa3pa60TaH~ AnA CHCTeM~ A03HMeTpH4eCKOrO KOHTpOnR Ha yCKOpHTene npOTOHOB 
B~COKHX 3HeprHH - YCT aHOBKe 11~11 • 

Pa6oTa e~nonHeHa e 0TAene paAHa~HOHHOH 6e3onacHOCTH H paAHa~HOHH~x 
HccneAoBaHHH OH~H. 

C~eHHe 06aeAHHeHHoro HHCTHTyTa RAePH~x HccneAOBaHHH , AY6Ha 1982 

Budyashov Yu.G., Shishkin A.L. 
Neutron Detection Channel with a Counter 
Based on SNM-14 Corona Counter 

13-82-743 

The block diagram is presented and performance characteristics of the 
neutron detection channel with a counter based on SNM-14 corona counter 
are described. The channel sensitivity to neutrqns of Pu-Be source is 
about 0.6 pulses.cm 2/neutron. A new way of testing the stability of per
formance of all the measurement 1 ine is proposed. It is based on using 
corona noises as a control pulse source. These devices and testing are 
developed for a dosymetric control system of the JINR high energy proton 
accelerator ("F" install_ation). 

The investigation has been performed at the Department of Radiation 
Safety and Radiation Researches, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

nepeBOA O.C.BHHOrpaAOBOH. 
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