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0nHCbiB810TCSI cpii31l'l9CKII9 xapaKTepHCTHKH 0 KOHCTpyKUHOHHbl9 oco6eHHOC
TH n aneKTpOHH8SI cxeMa neTeKTopa aeiiTpoaoa B Bnne 6aTapen U3 91 npo
nopunoaanbHoro 3 He -c'leT'lHKa Tuna CHM -50. lleTeKTop o6nanaeT nocTaTO'l
Ho XOpOWHMH Bp9M9HHhlMH H cneKTpOM9TpU'l9CKHMU xapaKT9pHCTHK8MU nnSI 

npoaeneanSI wupoKoro Kpyra aeiiTpOHHhiX U3Mepeauii MeTonoM BpeMeHu npo
neTa. MepTBoe BpeMSI neTeKTopa paaao ~ 1 MKceK, aaepreTn'leCKoe pa3pewe
ane no TennoBoMi nuKy aeiiTpOHOB cocTaBnlleT ~ 11%, a¢¢eKTI!BHOCTb pern
cTpaunn TennoBI>IX aeiiTpoHOB paaaa ~ 100%, a o6nacTu aaepruu 1 KaB -

"' 5%. Co6cTBeHHhiii «Poa neTeKTopa ae npeBbxwaeT 0,4 uMn/ceK; lleTeKTop 

npaKTU'l9CKH H9'lyBCTBUTeneH K Y -ny'l8Mo 

Coo6meHHe 06be~HeHHOf0 KHCTHTyTa B,tlepHhiX HCCJie,tlOBaHHI 

.l(y6Ha, 1974 
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)J;nJI npeJU13BOHHWX HeiiTpOHHhiX B3MepeHBH C BCRORL30• 
BaHBeM TeXHBKB BpeMeHB nponeTa B umpOKOH o6naCTH 

, :meprH:ii nponopJU~oHanL:HLiii c':leT'IBK · iia ocHoBe, peaKIUIH 
3 He(n,p) T /l-7/ o6na,u;aeT BMCHLIMHi npeii:M~eCTBaMH 
no cpaBHeHHIO CO CD;BHTHRRJIIUIOHHWMB C':leT':IBKaMB: HB3KBM 
ypoBHeM co6cTBeuuoro ciJoua,: He':I}'Bci-BBTenLHocTLro· K y -
ny':laM. KpoMe Toro, c':leT':IHK xapaxTepu3yeTcJI 3clJciJexi-uB- .. 
HOCTLIO, cna,IJ;aiOID;eii npB B03pacTaHBB ', 3HeprBH HeHTPOHOB, 
':ITO B 3Ha':IBTenLuoii cTeneuu KOMneuciipyeT pe3Kuii UO,IJ;'LeM 
BpeMeuuoro , cnexTpa :HeiiTpouoB, ·B . ua':IMLHLIX xauanax 
u o6ecne':IBBaeT cpaBHHTenLHO pasuoMepuyro 3arpy3KY xaua
nos speMeuuoro auanu3aTopa. 1inaro,D;apJI3TOMy noJIBmieTcJI 
B03M0)f(HOCTL OXBaTBTL • B O,IJ;HOM B3MepeHBH IIIBpo:Kyro o6-
naCTL 3Hepruii /oT -1 3B .D;o -10 M3B/.Ha:Kou~n. 'a~LIM 
npeuMyiD;eCTBOM renuesoro ,IJ;eTeKTopa JIBRJIIOTCJI ero cnexT
poMeTpB':Iecxue csoiicTBa, · xoTopwe MoryT 6WTL llcnonL3o
BaHLI, HanpBMep, B 3KCnepuMeHTaX C ,IJ;eRJIID;BMBCJI B30TO· 
naMB ,IJ;RJI pa3,IJ;eRLHOH perBCTpaD;BB pe30HaHCHLIX HeiiTpOHOB 
nyqKa H HeHTpOHOB .D;eneHH.JI, B03HHKaiOID;BX B o6pa3:u;e. 

B ,IJ;aHHOH pa6oTe OUBCLIBaiOTCJI xapaKTepBCTBKu bT,qenL
uoro nponop:u;uouanLHoro 3 He -c':leT':IHKa iuna CHM-50, 
cneD;BaRLHO pa3pa60TaHHOrO HaMB ,IJ;RJI 3KCUepHMeHTOB Ha 
HeHT(>OHHLIX ny':IKaX, B 6aTapeu B3 91 · C':leT':IBKa,. a TaiOKe 
CUOC06-ceKD;BOHBpOBaHBJI C':leT':IBKOBB onpe,IJ;eneHBJI OUTB· 
ManLuoro pa6o1:1ero pe>KuMa ,IJ;eTCKTopa. . 

1. XAPAKTEPHCTHKH IIPOIIOPL(HOHAJihHOFO 
3 He.., cqETWfKA THIIA CHM-50 

f!a6ot~ue xapantepucJIUKU 
KoucTpyx:u;ug c':leT':IHKa . Tuna CHM- 50 B3o6pMCeua ua · 

puc. 1. )J;aBneuue uanonuJiroiD;ero ra3a cocTaBnJieT 10 aJIM, 
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Puc. 1. Hpoc)oAbHoe ce'leHue C'le•'luKa •una CHM- 50. 
1 -. aHoc)Ho- o•Ka'IHOU 6bi60c), 2 - K06apoeaJI 111au6a, 3 -. 
c•eKAo I C- 51 - 1/, 4- Kopnyc /X 18 H 10 T/ •iMUIUHoii 
0,2 MM, 5 - MoAuoc)eHoeaJI npenapupoeaHHaJI HUIIb /aHoc)j 
c)uaMellpOM 0,05 MM, 6- npyJitUHa, 7;.. HUKeAeBaJI nAaCIIUHKa, 
8 - KepaMU'IeCKaJI. U30AUPYIOJI#aJI e•yAKa /CB7;393/, 9 -
aAIOMUHUe6aJI 111au6a, 10 - CJIIOc)JIHaJI lllaUOa, 11 - c)OHbiiiiKO. 

3 He /BTY N : IT - 11 - 68/ c ~o6aBICoii 30tfo Ar oco6oii 
'IHCTOTW /MPTY6-02-377.-66/. Bee C'leT'IHICa - He 6onee 
50 z. EMICOCT:& c'leT'IHICa C = 6 n~. BeJIH'IHHa Bwxo~wx 
HMnyn:&coB ~JI iennoBwx HeiiTpoHOB npH pa6o'leM uanpJI
>KeHHH 1,8 KB cocTaBnJieT BeJIH'IHBY nopJl~Ka ... 1 MB~ BpeMJI 
HapacTaHHJI HMBYJI:&Ca - OICOJIO 300 HCeK. Cpe~HJIJI CICOpOCTh 
~peiiclla (t) = 1 cM/MKCeK, npe~en:&uoe BpeMJl 3ana3~WBaBHJI 
T = 0,5 MKCeK 181• Ko3cilciiHilHeHT ra3oBoro ycHneHHJI paBeH 
npHMepHo 10 /1,8 KB/. Cpe~HJIJI MHBa npo6era MJI Tenno
BWX HeiiTpOBOB B C'leT'IHICe - 1,2 CM. )l;nHBa npo6era npOTO

.BOB """2 MM. 
C'leT'IHIC ~ocTaTO'IHO cTa6HneH B pa6oTe. IIpH ~Ten:&

HWX H3MepeHHJIX He 6wno 3aMeTHO yxy~meHHJl ero xapaiC
TepHCTHIC. rapaHTHpyeTCJI YCTOii'IHBaJI pa6oTa B ~ana30He 
TeMnepaTyp () = -40° + +50 ° C. IIoBwmeHHe TeMnepa:. 
Typw C'leT'IHICa OT 15 ~0 60° C He npHBeJIO IC H3MeHeBHID 
nono>KeHHJI TennoBoro nHKa, 3HepreTH'IeciCoro pa3pemeHHJI 
H BOnHOrO 'IHCJia HMBYJihCOB B cneiCTpe. 

3cilcileiCTHBHOCTh C'leT'IHICa no OTBOWeHHID IC TeBJIOBWM 
BeiiTpOHaM 6JIH3ICa IC 100tfo npH BMeHHH HeiiTpOHOB B~Ollh 
OCH C'leT'IHICa, H OICOJIO 45tfo - npH nonepe'IHOM na~eHHH 
HeiiTpOHOB. 

fio CBOHM xapaiCTepHCTHICaM C'leT'IHIC COOTBeTCTByeT 
Tpe6oBaHHJIM rOCTa 16314-70. 
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AMMU•yc)Hbll'l' cneK•P 

AwnnHTY~H:wii cneKTP Hwny.iu.coB OT o~oro C'leT'IHICa 
noiCa3aH Ha puc. 6 /ICpHBaJl 1/. Pa3pemeHHe, onpe~eneHHoe 
npH 3aXBaTe TennOBWX HeiiTpOHOB, IionyqeHHWX H3 HCTO'IHH
Ka Pu- Be B napatPIHe, cocTaBnJleT - 5~. C'leTq.IC no~
ICmo'lanCJI Henocpe~cTBeHHo IC npe~ycHnHTemo. Ka6em. :weliC- . 
~y C'leT'IHICOM H npe~yCHJIBTeJieM yMeH:&DiaeT BWXO~OB HM
nyn:&c H3-3a eMICOCTH ICa6enJI I z =50 n , c :z: 100 n~/M/ 
H yxy~maeT pa3pemeHHe Ha HeciCon:&ICo npoueHTOB Ha 'MeTp 
ICa6eJIJI. Ha puc. 6 OICOJIO 26 H 77 ICaHanOB B~W noporH 3a 
C'leT CTeHO'IHOrO. 31)4leiCTa/4/, ICOTOp:wii CBJI3aH C TeN:, 'ITO 
TpeiCH npOTOHOB HJIB Tp~TOHOB BXO~T B CTeHICY C'leT'Iiilca 

.HJIH B He'lyBCTBHTen:&H:wii 06'heM. fiOJIO)KeHHe noporOB B 
cneiCTpe cooTBeTCTByeT pacnpe~eneHHID 3HeprHH peaiCilHH 

.. 

Q = 764 K3B .Me~y TpHTOHaMH H npOTOHaMH B OTHOmeHHH ' 
1 : 3. fipHMepHO 70'fo BCeX TeBJIOBWX HeiiTpOHOB perHCTpH
pyiOTCJI B nHKe. Pe3ICHii no~'heM KPHBoii cneiCTpa npH MaJlldx 

. aMnnHTy~ax . o6ycnoBneu my'MaMH 3neiCTpoim:kH H HMny.iu.caMH 
oT perHcTpauHH JI~ep oT~a'IH H y -ny'leii. CneiCTPHMnyn:&coB 
Jl~ep oT~a'IH, nony'laiOIUHXCJI B pe3yn:&TaTe ynpyrHx coy~a-: 
peHHii HeiiTpOHOB C Jl~paMH 3 He,. HMee-T BepXHIDIO rpaHHilY, 
. paBHYio 3/4 3HeprHH HeiiTpOHOB, H. BnHJleT -Ha cilopMy cneiCTpa 
npH 6onee BI>!COICHX 3HeprHJIX JieiiTpOHOB /I/. . • · .. ·· . 

BM6op pa6o11ezo pexuMa 
)l;nJI nouc:Ka onTBMan:&uoro pa6o'lero uanpJI)KeHHJI uene

~:~~ya3HO BOCBOJih30BaT:&CJI rpaciiHICOM·YPaBU,fHHJI~HTXOp-

fuA 
B.fnU+C, /1/ u 

r~e A - aMnnHTy~a HMnyn:&coB, U - swcoKoe HanpJI)KeBHe 
H B, C - iiocTOJIHBWe. IIp:H 3TOM nponopUHoBa.ni.HaJI o6nacT:& 
C'leT'IHICa coOTBeTCTByeT nHBeiiHoMy yqac~KY · ICpHBoii~ H3 
rpaciiHICa I puc. 2, KPHBaJI 1/ B~Ho, 'ITO nponopUHOHan:&HaJI · 

- . o6nacT:& pacnpocTpaHJieTCJl c -1,3 ~o 2,2 KB. H3MepJinoc:& 
Tai()Ke 3HepreTH'IeCICOe pa3pemeHHe C'leT'IHICa B 3aBHCHMOC
TH OT pa6o'lero BanpJI)KeBHJI, T~e. OT IC03cilclmllHeHTa ra30BOrO 
ycimeBHJI. H3Mep.ileMoe 3HepreTH'IecKoe pa3pemeuHe. onpe-
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Puc. 2. TparjuK ~ulfiXopHa oc}Hozo C'le•'luKa /1/ u aaeucu
MOCIIIb 3Hepzeau'lecKozo paapeweHUJI t1E IE oc}Hozo C'leiii
'IUKa /2/ U 6a•apeu U3 91. C'lea'IUKa /3/ o• 6biCOKOZO Ha
npJIJICeHUJI U. 

~enJieTCJI, B OCHOBHOM, myMaMB 3neKTpOHBKB, CTaTHCTHKOH 
BOHB3aiUIB B HCKaJK_eHBJIMB 3neKTpB'IeCKOro nong/10-12/ • 
OnTBMam.uoe pa6oqee uanpJI)I(eHBe o~oro c'leT'IBKa 6LIJio 
BW6paHO B HHTepBane 1 ,8 + 1, 9 KB, r~e 3HepreTB'IeCKOe 
pa3pemeuue MHHBMam.uo I puc. 2, KPBBaJI 21. 

2.3JIBKTPOHHKA 

YpoBeH:& myMoB, a c HBM B 3HepreTB'IecKoe pa3pemeuue 
B 3Ha'IBTen:&HOH CTeneHB __ 3aBBCJIT OT CXeMW npe~yCBnBTenJI. 
KpoMe Toro, B CB.II3B c rpynnupoBKoii C'leT'IBKOB K npe~y
CHnHTemo npe~'h.IIBJIJieTCJI noB:wmeuuoe Tpe6oBaHBe Manoro 
ypOBH,JI myMOB. 

IlpH pa3pa60TKe 3neKTPOHHOH CXeMW ~eTeKTOpa 6WnB 
HCnWTaHW. TpH TBna npe~yC.HnBTeneii. CxeMa npe~yCHnaTen.ll 
Ha 06W'IHWX TpaH3BCTOpax /13/ npOCTa B no ycTpOHCTBY B_ B 
o6paaQeHBH, HO 3aMeTHO yxy.~UDaeT 3HepreTB'Ie~Koe pa3pe-
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T1 FET ZN 3819 
TZ. HPS 6523/ BC 179 
T3 2N 2894 

II I I • ----<> -24 

T4,5 BS!:I 19 0,47}'-

Puc. 3. MaiiOUlYMJiilluii npec}ycU/IU111e/lb. 

j, 

meHHe H3-3a 6on:&IIIBX myMOB. C noMOIQhiO 3apJI,I\O'IYBCTBH
Ten:&HOrO npe~ycunHTenJI I puc. 31. c noneBWM TpaH3HCTo
poM 2N 3819 H ManomyMJIIQBMB TpaH3BCTOpaMHMPS 6523 
HnB BC 179 6wno nonyqeHo uauny'IWee 3HepreTH'IecKoe 
pa3pemeHHe B OTHOWeHBe aMnnHTY.I\ HMnyn:&COB OT TennOBhiX 
ueiiTpOHOB K myMaM > 10 npH uanpJDKeHHB 1,8 KB. IlpB 

' - " ' -

6on:&IIIBX CKOpOCTJIX C'leTapeKOMeH~yeTCJI yMeHhiiiBTh BhiCO
KOBOnhTHWe pa6o'IBe conpOTHBneHHJI. 3TOTnpe,I\yCBnHTen:& 
MW HCnOnh30BanH Ta~e ,I\nJI ycHneHHJI .Man:DIX HMnyn:&COB 
oi- HOHH3a:UHOHHWX 3He -KaMep, uo OH Mellee YA06eu npH 
napannen:&HOM nO,I\KniO'IeHBH 10 + 20 C'leT'IHKOB. . 

· TpeTBii THn npe~ycHnHTeneii I puc. 41 ucnon:&30BancJI 
~JI pa60Thl C -18 napanneJILHO BKniO'IeHHhiMH C'leT'IHKaMH. 
Ilpe,I\ycHnBTen:& orliocHTCJI K Knaccy 3apJI~'o-'lyBCTBHTen:&
HWX / 3apB~o -qyBCTBHTeJILHOCTh- 1 B/nK11I B ycTpoeu no 
cxeMe Tuna "IiyTcTpan". CxeMa ero npoiQe npeA:DI~yiQeii,uo 
ypoBeHh myMOB HeCKOnhKO B:DIWe. 

B:DIXO.I\hl npe,I\yclmiiTeneii ~JI K~oii rpynn:DI c'leT'IHKOB
no~Kmo'lanuc:& K BxoJiy cyMMBPYIOIQero ycunuTenB, co6pau
uoro no cxeMe onepaJUIOHHoro ycHnuTenJI I puc. 41. 3apB.I\O
'IYBCTBBTen:&HOCTh 3TOrO cyMMaTopa BMeCTe C npe,I\yCH.,; 
nuTenJIMH cocTaBnBei' ...: 7 + 15 B/nKII. Bcne,I\CTBHe cBn:&uoii 
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Puc_ 4. llpeoyCU./IUIIe.llb, npuMeH'eHHbJU 6 6a•apee, c oeAUIIIe
./leM Hanp.JIJICeHUJI, u cyMMUPYIOUIUii ycuAulleAb. 

o6paTHOH CBJI3H. J:lXO,ZJ;HOe conpOTHBJieHHe CYMMaTopa MaJIO, 
. 6naro;u;apJI 'leMy ucx.mOiiaeTcJI B3aHMHoe BnHJI:IiHe npe;u;ycumi- · 

Teneii. 

3. KOMIIAKTHMit ,l(BTBKTOP B BH,l(B EATAPBH 
'IIPOIIOP~HOHAJihHMX '3 He - cqBTWIKOB 

CeKl#UOHupoeaHue C"'eiii"'UKoe 
Heo6XO,ZJ;HMOCTI. B nony'leHHH BWCOKHX CKOpOCTeii C'leTa . 

BWHy)I(,!J;aeT yBeHH'IHBaTL 'IYBCTBHTenLHwH. 06'LeM ,ZJ;eTeKTO
pa. YBenuqeuue pa3Mep(>B C'leT'IHKa npHBe;u;eT K yMeuLmeumo 
cTeuo'liiOro 3rW>exTa /noBepxuocTI. -d 2 , _o6'LeM-d3 I, uo, 
K co:lKaneuuro, ero BpeMeuuwe xapaKTepucTHKH yxy,ZJ;WaiOTCJI 
H3- 3a yBenH'IeHHJI BpeMeHH C06HpaHHJI 3HeKTpOHOB H pa36po
ca BO BpeMeuax 3a:iui.3;u;wBaHHJI IT ... d 2 fBI I HMnynLCOB 
no OTHOWeHHIO K aKTY B3aHMO,ZJ;eHCTBHJI. IJapannenLHOe no;u;~ . 
KHIO'IeHHe MHOrHX ue60nLWHX C'leT'IHKOB yBenH'IHBaeT eM
KOCTL, B pe3yJii.TaTe qero yMeHLmaeTCJI_ BenH'IHHa HMnynL
COB Ha BXO,ZJ;e npe,ZJ;yCHnHTeHJI H, B KOHe'IHOM C'leTe,yxy,ZJ;
maeTCJI 3HepreTH'Iecxoe pa3pemellue. .Z:U,yroii BapuauT -

. C03,ZJ;aHHe 60nLWOrO MHOrOHHTJIHOro ,ZJ;eTeKTopa OTxphiTOrO 
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. .;una/ !4,15/, KOTOpWii no3B~iiJieTyMeHLWHTh 4lou C nOMOIQLIO~ 
.. cucTeM. aHTHCOBna;u;eB:uii. O,ZJ;Haxo,.no ycnoBHJIM 3KcnepuMeu-
. Ta, HaHcSonee Y,ZJ;06HWM BapHaHTOM OKa3anoCL HCnOnL30BaHHe . 
6aTapeu He3aBHCHMWX . c'leT'IHKOB. Hcxo,!J;JI R3 Tpe6oBaHHJI 
xopomero BpeMeuuoro pa3pemeuHJI / llt ::; l ·MKcei</, MW. 
Bw6panu nponop:uuoua.nLuwe cqeT'IHKH Tuna CHM- 50. liTo6w 
He ,ZJ;OnycKaTL qpe3Mepuoro nOBLDneHHJI BXO,!J;HOH eMKOCTH 
npe,D;yCHnHTenJI, nenecoo6pa3HO . COCTaBHTL. cpaBHHTenLHO 
He60HLWHe rpynnw napannenLHO COe,ZJ;HHeHHWX C'leT~KOB, 
HMnynLChl OT KOTOPWX nO,ZJ;aiOTCJI Ha CyMMaTOp. 

B nponecce pa3pa6oTKH ,ZJ;eTeKTopa 6wnunpoH3Be,ZJ;eHw 
npeoapBTem.uwe ucnwTaHHJI ue6onLWHX 6a'iapeii, co6pau
uwx H3 .. 6 H 10. C'leT'IHKOB C 6nH3KHMH xapaKTepHCTHKaMH • 
B 6aTapee Bee cqeT'IHKH no,ZJ;Knro'lanuci. napannenLHO K o6-
mewy HCTO'IHHKY Bwcoxoro uanpJI:lKeHHJI H K o,ZJ;Howy npe;u;y- · 
cHnHTenro. IIp:R · 3TOM 6wno nonyqeuo 3HepreTii'lecxoe pa3-
pemeuue ... 11'fo no nHKy BMnYnLCOB oT TennoBwx ueiiTpouoB. 
~nJI ynyqmeHBJI 3HepreTH'Iecxoro pa3pemeHHJIHeo6xo,ZJ;HMO 
6wno no,ZJ;an, Ha Ka:lK,!J;hiH C'leT'IHK HH,!J;HB~YMLHOe BhiCOKOe 
uanpJI:lKeuue, o6ecne'IHBaroiQee O,ZJ;HHaKoBwii ypoBeHL curua
noB OT Ka)I(,!J;OrO C'leT'IHKa. Pa36poc "HH,ZJ;HBH,D;yanLHWX Ha
npJI:lKeHHH, onpe,D;eneuuwx cnenuanLHWM npu6opoM, cooTBeT
CTBOBan npu6nH3HTenLuo rayccoBCKOMy pacnpe,D;ein~HHIO c 
mupuuoii ua nonyBwcoTe ... 40 B. PerynupoBKa uanpJI:lKeHHJI 
ua Ka~oM C'leT'IHKe B 6aTapee npoH3BO,ZJ;HnacL ;u;enuTene:M,. 
Ha KOTOpWB no,ZJ;aBaHOCL uanpJi:lKeHHe OT HCTOliHHKa nHTaHHJI 
npe,D;yCHnHTenJI, CKna,ZJ;WBaeMOe · C HanpJI:lKeHHeM BWCOKO~ 

BOHLTHoro HCTO'IHHKa. TaKHM o6pa30M, .C .rpynnaMH ·no 
9 u 18 cqeT'IHKOB 6:bmo nonyqeuo pa3pemeilue .;.;90/o u -100/o 
COOTBeTCTBeHHO~ · IJpH CYMMHpOBalmH . CHrHanOB B CXeMe 
CyMMaTopa OT 5 rpynn /no 16 + 20 C'leT'IHKOB B _Ka)I(,!J;OH 
rpynne/ pa3peiut:mue cocTaBnJino ... 11 + 120/o, Tor;u;a xax MJI 
~T,ZJ;enLH~X C'leT'IHKOB OHO ne:lKHT B npe,ZJ;enax 4+80/o .. 

06Uiee onucaH&ie 6a11apeu 
IlpH _KOHCTpyupoBaHHH 6aTapeB C'leTq.KOB ·6wnu Y'ITeHLI · 

4lH3H'IecKHe Tpe6oBaBBJI, npe;u;'LJIBJIJiewwe 1c ;u;eTeKTopy B 
· .. 3KCnepHMeHTaX DO npODYCICaHHIO BeBTpOHOB B .o6paTHOH 
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cci>epH'IeCKOH reoMeTpHH *. : H30TponHa.H 'IYBCTBHTeJihHOCTL, 

XOpODIHe CUeKTpOMeTpH'IeCKHe H BpeMeHHLie xapaKTepHCTH- . 

KH, MHHHMYM KOHCTPYKTHBHLIX MaTepHanOBH p;p. 

Ha puc~ 5 npep;cTaBneHa cl>oTorpaci>H.H p;eTeKTOpa c qac

TH'IHO CH.HTLIM Ka,AMHeBLIM KO)K)'XOM, CJI}')KalllHM. O,AHOBpe

MeHHO 3neKTpH'IeCKHM 3KpaHOM .H 3alllHTOH OT TennOBLIX 

HeHTpOHOB. )J;eTeKTOp MO)I(eT 6LITL DOMe~eH B cci>epH'IeCKyiO 

nonocTL o6pa3na .AHaMeTpoM 250 MM. Ilo.ABO.A.HillHe xa6enH 

npOXO,A.HT qepe3 Tpy6Ky C BHyTpeHHHM ,AHaMeTpOM 8 MM. 
CxoucTpyHpoBaHHLIH p;eTeKTOP cocTOHT H3 91 nponop

nHOHanLuoro 3 He -cqeT'IHKa. linOK C'leT'IHKOB HMeeT ci>opMy 

mecTHrpaHHOH npH3MLI, OKp~eH Ha 60KOBLIX CTOpOHaX Mep;

HOH cl>onLroii H nneuxoii ci>ToponnacTa H noMe~eH B 3a3eM

neuuyro anroMHHHeByro xopo6xy. 3To pacnono)l(eHHe o6pa3yeT 

KOH,AeHCaTOp, HCnonL30BaHHLIH B CXeMe qmnLTpa BLICOKOrO .· 

uanpJI)I(eHH.H. Ha n.HTH CTopouax Kopo6KH pa3Me~eHO nJITL 

npep;ycHnHTeneB:, ua mecToii - cyMMaTop._MoHTa)I(HLie nnaTLI 

3neKTpOHHLIX CXeM HMeiOT . .ABYXCTOpOHHee npOBO,A.H~e~ no

KpLITHe, 'ITO. yMeHLmaeT BnH.HHHe napa3HTHLIX eMKOCTeH. 

BecL p;eTeKTOP oxpy)l(aeTC.H 3a3eMneHHLIM Ka.AMHeBLIM xo

)l(yxoM. 
Oco6euuoe BHHMaHHe.yp;en.HnocL·'IHCTOTe noBepxuocTH 

CTeKn.HHHLIX H30n.HTOpOB C'leT'IHKOB. IlpH naii:Ke MO)I(eT 

o6pa30BaTLC.H TOHKHH BaneT, npHBO,A.HIIJ;HH K B03HHKHOBeHHIO. 

DOBepXHOCTHOrO TOKa. Ilocne npOMLIBKH CTeKn.HHHLIX H30H.H

TOpOB -C'IeT'IHKOB CnHpTOM HnH au;eTOHOMKa'leCTBOH30H.H

IJ;HH npoBep.HnOCL H3MepeHHeM. CaMOpa3p.H,Aa eMKOCTH rpynn. 

C'leT'IHKOB C DOMO~LIO 3neKTpOCTaTH'IeCKOrO BOHLTMeTpa. 

~T06LI H36e)l(aTL He06XO,AHMOCTH B npHMeHeHHHBLICOKO.;. 

BOHLTHLIX nepeXO,AHLIX KOH,AeHCaTOpOB, BLI6paHa CXeMa nH

TaHH.H C'leT'IHKOB C 3a3eMneHHLIM DOHO)I(HTenLHLIM nonroCOM 

HCTO'IHHKa BLicoxoro uanp.H)I(eHH.H. ,IJ;n.H nony'leHH.H xopomero 

3HepreTH'IeCKOrO pa3pemeHH.H npOBO,AHnOCL "BLipaBHHBaHHe" 

aMnnHTY.A HMnynLCOB B Ka)I(.AOH rpynne C DOMQ~LIO p;enHTeneii 

uanpJI)I(eHH.H ua Bxop;ax npep;ycHnHTeneii I puc. 4/. )J;enuTenL 

p;aeT B03MO)I(HOCTL ycTaHOBHTL HH,AHBH,Ayam.HOe BLICOKOe 

uanpJI)I(eHHe c maroM 1::!. U = 3 B, KOTOpLiii cooTBeTCTByeT 

* B o6paTHoii ccl>epH'Iecxoii reoMeTpHH p;eTeKTOP noMe.; 
~aeTc.H BHYTPL ccl>epH'Ie cxoro cno.H Hccnep;yeMoro Ma TepHa

na. 
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Puc. 5. KoMnaK111HbJi1 ()ellleKIIIOp u3 91 · nponopJIUOHaAbHozo 
3 He · - c'leiii'IUKa npu HciAa()Ke. 

H3MeHeHHIO aMnnHTY.ALI HMnym.coB Ha_ - ·11o. "BLipaBHHBa

HHe" aMnnHTY.A Me)I(,Ay pa3HLIMHrpynnaMH C'leT'IHKOB,AOCTH

ranOCL ,AODOnHHTenLHOH nnaBHOH perynHpOBKOH K03cl>cl>Hu;HeH

TOB ycHneHH.H npep;ycHnHTeneii. C 3Toiinem.ronpep;ycMoTpeu 
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,AOCTyn K COOTBeTCTB}'lOillHM UOTeHIUIOMeTpaM npH 3aKpWTO:M 
KO)I(yXe- ,AeTeKTOpa •. 

tPU3U'IeCKUe xapaKmepUCIIIUKU 

Ha puc. 6.npHBe~eH aMUJIHTY.AHLIH cneKTP HMnym.coB OT 
TennoBhiX ueiiTpOHOB Pu- Be -ucTO"'HHKa B 3aMe.AnHTene, 
H3Mepeuuw:ii 6aTapeeii H3 91 c"'eT"'iixa /KpJIBaJI 2/ c npu-
MeueuHeM ycHJIHTenH HV 4567 H · 256-Kauam.uoro aMn-
·1IH!Y~Horo auanH3aTopa Sp4014, pa3pa6oTaHHhiX·B· .QHJIH 
/r ,lJ;P h ITo cpaBHeHHIO C O,AHHM C"'eT<iHKOM OTHOCHTe.JILHhiH 
ypoiJe:HL inyMoB 6aTapeu B03poc s - 2 pa3a. · 

IIpil "ypoBHe .AHCKPHMHHaUHH ... 250 K3B co6cTBeHHhl:ii 
!l>ou - ,AeTeKTopa .6e3 - cneuuam.uo:ii 3~Thl cocTaBnHn 
-0,4 u.Mn/ceK. CneKTP !l>oua, · H3Mepeuuw:ii B Te"'euue 
- 4 t~ac, npuBe,AeH .TaioKe ua puc. 6. OcHOBHhiMH HCTO"'HH-
KaMH !l>oua JIBJIJIIOTCJI. KOCMHtfeCKOe H3JiyqeHHe, ecTeCTBeH
HaJI 'pa,AHOaKTHBHOCTl~ H myMhl -::meKTPOHHKH. Cna6hlii nux 
B o6nacTH coToro :Kauana yKa3:i.IBaeT ua npucyTCTBHe Mew 
neuuhlx ueiiTpouoB. IIp~.ABapHTe~Hhle H3MepeHHH noKa3aJIH, 
"'TO npHMeHeHHe 3~Thl ·,AeTeKTOpa U03BOJIJieT yMeHLIIIHTL 
co6cT8euu'w:ii clJou B uecKonLKO pa3. · 

,li;Jig H3MepeHHJI MepTBOro BpeMeHH r. ,AeTeKTOPHOH CHC
TeMhl npHMeHJIJICJI MeTO,A . .ABYX HeiiTpOHHhiX HCTOqHHKOB. 
MepTBoe BpeMJI ,AeTeKTopa 'onpe,AeJIJieTcJI BpeMeHeM co6upa· 

r • '· • • ' • 

HHH 3JieKTpOHOB B C"'eT"'HKaX H UOCTOJIHHhiMH BpeMeHH ycH-
JIH~enLHOrO TpaKTa. Ha. _puc. 7 H3o6pa)l(eua 3aBHCHMOCTL 
H3MepeHHOrO MepTBOrO BpeMeHH OT UOCTOJIHHOH BpeMeHH 
.AHil>!l>epeHUHPOBaHHJI rnaBHOrO YCHJIHTenH, npH"'eM UOCTOJIH• 
Ha.H BpeMeHH HHTerpHpoBaHHJI ycTaHaBJIHBanaci. paBHOH 
UOCTOHHHOH BpeMeHH .AH!l>!l>epeHIUIPOBaHHJI. MHHHMam.uoe 
Mep:rBOe BpeMJI, KOTOpoe ~O)I(HO UOJIY"'HTL ,AJIJI 6aTapeH 
H3 91 C"'eT"'HKa H onucauuoro ycHJIHTem.uoro TpaKTa,paBHo 
- 1 MKCeK npH UOCTOJIHHOH BpeMeHH YCHJIHTeJIJI 0,3 MKCeK. 

B cnyqae npoBe,AeHHH aMnJIHTY.AHoro auanu3a .AJIH nony
"'eHHH uaunyqmero 3HepreTH"'ecKoro pa3pemeHHH cne,AyeT 
ycTaHOBHTL UOCTOJIHH}'lO BpeMeHH aMUJIHTY.AHOrO aHaJIH3a· 

' ,. -'.. . 
TOpa, cpaBHHM}'lO C UOCTOJIHHhiMH BpeMeHH YCHJIHTeJILHOrO 
TpaKTa. .. :-
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Puc. 6. AMnAumyOHble cneKmpbr I N - 'IUCAO omct~emoe, K
HOMep KQHaAaj UMnyAbCOB 01111/lenAOBblX HeU111POHOB,U3MepeH
Hble c ooHuM ct~eiii'IUKOM muna CHM-50 /1/ u c oamapeeu 
U3 91 C'lei/I'IUKQ /2~ U cneKI/Ip C06C1/16eHHOZO (loHa, U3MepeH
HblU c 6amapeeu e met~eHue - 4 itac. /3/. · 

. Ha puc. 2 /KpHBaJI 3/ H3o6pa)l(eHa H3Mepeuua.H 3aBucu
MOCTL 3HepreTH"'ecKoro pa3pemeHHH OT uanpJI)I(eHHH, no
,Aauuoro ua 6aTapero nponopJUIOHam.HLix C"'~T"'HKOB. BH.AHO, 
"'TO OUTHMaJILHOH pa6oqe:ii o6naCTLIO . HBJIJieTCJI ,AHana30H 
uanpJI)I(eHHii U = 1800+ 1900 B. 

KouTponLHLie H3MepeHHH. cTa6um.uocTH ,AeTeKTopa H 
3JieKTPOHHOH annapaTypw YKa3LIBaiOT Ha OTCYTCTBHe H3Me-
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Puc. 7. 3aeucUMOCJlb Mepmeozo epeMeHU r oemeKmopa /1/ 
u :JHepzemu"'eCKOZO pa3peweHU.R l':l E IE om nocmo.RHHbJX 
epeMeHU t Z/IQ6HOZO ycuAumeA.R I epeM.R ou,PtjepeHI.#UP06aHU.R 
pa6HO epeMeHU UHmezpupoeaHU.R/ npu oeyx 3Ha"'eHU.RX no-. 
CllO.RHHOU epeMeHU QHQ/IU3amopa /2/. 

HeHHH xapaKTepHCTHK B Te'leHHe KpyrJIOCYTO-liHLIX H3Mepe

HHH. 
Pe3yJILTaTLI pa3pa6oTKH H HccneAoBaHHx HeiiTpOHHoro 

AeTeKTopa B BHAe 6aTapeH H3 nponop:u;HoHaJibHLIX 3 He
C'leT'IHKOB llOKa3LIBaJOT, 'ITO TaKOH AeTeKTOp MO)I(HO HCllOJib-
30BaTb AJIX WHpOKOrO KJiacca _ HeiiTpOHHLIX H3MepeHHH. 

B qacTHOCTH, 3TOT AeTeKTopnpeAnonaraeTCXHcrioJib30BaTb 
B H3Mepei1Hxx Ha HMllYJibCHOM peaKTope H:SP JIHCI> B OH.HH, 

r. ,D;y6Ha~ 
B 3aKmo'leHHe aBTopLI · BLiprutearoT 6naroAaPHOCTb 

A.B.3BoHapeBy H ILB.KHHAHHOBY 3a coAeiicTBHe B pa6oTe. 
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