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VIII JldepHI>IX UCCIIe006QHUU Jly6Ha 

~nB npeUH3HOHHMX H3MepeHHH pa3nHqHMX HeHTpOHHMX 

peaKUHH Ha .u.enBUUIXCB BJJ.pax ( n, f), (n , Y f) , ( n, y) H 

.u.ns accne.u.osaHHB 3~eKTOB caM03Kpaaaposaaas B 3THX 

npoueccax Tpe6yJOTCB .u.eTeKTOPM c 6onLWHM co.u.ep*auaeM 

~ensmerocs semecTsa, a TaK*e acToqaaKH aeiTpouoB BM

COKOH HHTeHCHBHOCTH. 06MqHO npH C03JJ.aHHH TaKHX .u.e

TeKTOpOB HaTanKHBaiDTCB Ha npo6neMy BMCOKOrO ~OHa.oT 
a-qacTHU/ 1 • 2 I, qTo npHBO.IJ.HT K KOHCTPYKUHOHHLIM H 

CXeMHMM ycnO)I(HeHHBM. 
B HaCTOBIUeH pa6oTe ODHCLIBaeTCB HOHH3aUHOHHaH Ka-

Mepa .u.eneuus c 22 cnoBMH, co.u.ep*alUHMH 2 z 2
:
1'\J. ~ns 

perHCTpaUHH TOKOBLIX HMDYRLCOB OT KaMepLI HCDOllL3yeTCB 

6LICTPOJJ.eHCTBYIDIUHH TOKOBLIH ycanaTenL, D03BORHIOIUHH 

nerKO .IJ.HCKpHMHHHpOBaTLCB OT ~OHa ll -qaCTHU H pa6oTaTL 

npH BMCOKHX HeHTpOHHMX 3arpy3KaX - 10 
6 UMn/c. B pa-

6oTe npHBOJJ.BTCB TaK*e nepBHqHMe pe3ynLTaTLI H3MepeHHH 

3~~eKTOB CaM03KpauapoBaHHB 8 ceqeHHH .u.eneHHH uf 
235 

lJ, 
nonyqeHHLie C DOMOIULIO HOHH3aUHOHHOH KaMepLI Ha HeHTpOH

HOM nyqKe HliP-30. 

1. KoHCIIPYKf#U.R KaMepr,r oeAeHu.R 

Ha puc. 1 a3o6pa)KeHa KOHCTPYKUHB .u.enaTenLHOH Ka

Mepw. Kopnyc 111 H KpLIWKa 121 BLIDOnHeHLI H3 JJ.IDpanroMH

HHB. B KaqeCTBe repMeTHqHMX ynnoTHHTeneH H H30llBTOpOB 

acnonL 3 yJOTCB Te~nouoaLie npoKnaJJ.KH 131, wai6w I 41 H 

Me)K3lleKTPOJJ.HLie KOnLUa lSI. IIOJJ.llO)KKH 161 C 
235 

U H 

qacTMe 3neKTPOJJ.LI /7 I B BHJJ.e .u.acKoB .u.aaMeTpoM 100 MM 
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Puc. 1. KoHc•PYKf4UJI KaMepr.r. 1 - Kopnyc; 2 - Kpr.uuKa; 
3 - •efPAOH06QJI npOKAQOKa; 4 - •efPAOH06QJI UlaU6a; 5 -
MeJIC3AeOpOOHO!Js •efPAOH060e KOAbf40; 6 - QAIOMUHUe6aJI 
noOAOJICKa C U ; 7 - 'IUC.biU aAIOMUHUe6biU 3AeK•poo; 
8 - pa360pHWU Aa•yHHbiU KapKac; 9- Aa•YHHWU 3AeK•poo
HWU eweoo; 10 - Aa•yHHr.ru aeH•UAr.; 11 - 3AeK•pu'lecKuu 
QAIOMUHUe6biU 3KpaH; 12 - 010paAIOMUHUe6aJI KOp06Ka YCUAU
•eAJI. 

4 

BLillOH:SeH:W B3 a.JllOMBHBeBOH cilonLrB TOJIIIUIHOB 0,1 MM. Bee 

3neKTpo~:w BMeiOT s:wpe3:w ~nJI cso6o~Horo ~ocTyna ra3a 

B Me)I(3HeKTpO,lUI:We llOHOCTB B OTBepcTBJI MJI KpenneHBJI Ha 

pa36opHOM KapKace /8/. Bcero B KaMepe 11 no~no)l(eK co 

CHOJIMB 
235 lJ B 12 'IHCT:WX 3HeKTpO~OB. )l;nJI nony'leHBJI 

XOpowero 3HeKTpB'IeCKOrO KOHTaKTa C aniOMBHBeBWMB 

3neKTpo~aMB npBMeHJIIOTCJI Me~Hwe KonLnes:we npoKna~KB 

TOJIIUBHOH 0,03 MM, KOTOp:we COe~BHeH:W Me~Hhi.MB llpOBO~

HBKaMB C repMeTB'IHhiMB naTyHHhiMB BhiBO~aMB /9/ Ha 

KphiWKe KaMephl. Bee 11 no~no)l(eK c ypaHoM BMeiOT He3asu

CBMhle BhiBO~, 'IBCTble 12 3HeKTpO~OB BMeiOT O~BH 06IUBB 

BhiBO~. KapKaC /9/ CO CMOHTBpOBaHHhiMB Ha HeM 'lepe~YIQ
WBMBCJI 'IBCThiMB 3HeKTpO~aMB B llO~HO)I(KaMB KpellBTCJI Ha 

KpbiWKe KaMephl B nerKO MO)I(eT 3aMeHJITLCJI ~pyrBM aHano

rB'IHhiM KapKaCOM. 0TKa'IKa B03~yxa B3 rep.MeTB'IHO 3a

KpbiTOH KaMephl B HanonHeHBe ee pa60'IBM ra30M OCyiUeCT

BHJIIOTCJI qepe3 naTyHHLiH BeHTBHL /10/ .Ha BHeWHeB CTOpOHe 

KphiWKB KpenBTCJI 3HeKTpB'IeCKBB 3KpaH /11/, Ha KOTOpOM 

ycTaHaBHBBaeTCJI YCBnBTenL, 3aKHIO'IeHHhiB B MeTannuqe

CKYIO KOp06Ky. B Ka'leCTBe pa6oqero ra3a BCllOHL3yeTCJI 

MeTaH 'IBCTOTOB 99,3~ no~ ~asneuueM B 2,5 amM. PaccToJI

uue Me)l(~y llOMO*KaMB B 'IBCThiMB 3HeKTpO~aMB - 2 MM. 

CnoB B3 OKBCB- 3aKBCB 235 lJ TOJIIIUIHOB 2,2 MZ/CM 2 Ha

ueceHLI C ~BYX CTOpOH llOMO*KB B BB~e KpyroB ~BaMeTpaMB 

74 MM. H3roTasnusanucL cnou nyTeM MHoroKpaT

uoro HaueceHBJI ua nosepxHOCTB no~no)l(eK pacTsopa HBTpaTa 

ypaua B cMecu 3TBnosoro cnupTa 50~ B aMBnaneTaTa 50~ 
c ue6on1awoii ~o6aBKoii HBTpanenniOn03LI /10 z/A/ B nocne

~YIOIUero npoKanBBaHBJI npB 500c C, 'ITO ll03BOHBHO nony'IBTL 

npo'IHLie paBHOMepHLie cnou ~enJIIUerocJI BeiUeCTBa. 
2'1') 

06IUee KOnB'IeCTBO '' li - Ha O~BHHa~UaTB llO~HO)I(KaX 
"" 2 z, Ha Ka)I(~OH no~o*Ke ,~ 0,176 z. 

2. ToKoablu ycuAumeAr. u ocH06Hble xapaKmepucmuKu 
KaMepr.r 

Hanuque B KaMepe ~eneHBJI ~syx rpaMMOB 
2 35 U co

OTBeTCTByeT a -aKTBBHOCTB 1,6· 105 a - 'lac•/c. Hc

nonL30BaHBe 3neKTpOHHOH cxeMbl YCBHBTenJI C ManhiM MepT-
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BWM Bpe.MeHeM, p&BHWM BpeMeHH C06Hp&HHJI 3ne.KTpOHOB OT 

HOHH3HPYJOIIUIX 'I&CT~ ~' 20 Hc;.QaeT B03MOlKHOCTb H36e>K8.Tb 

MHOrOKpaTHWX HanO))(eHHii a ·'I&CT~. C ,1\pyroii CTOpOHW, 

yMeHbWeHHe MepTBOrO BpeMeHH D03BOnJieT yBenH'IHTb 3&· 

rpy3KH DO CKOpOCTH C'leTa ,1\0 10 6 UMn/c. KaK DO.Ka3aHO 

B.H.KoHOHOBWM H .Qp. / 3 I, :wepTsoe spe:wJI HOHH3&U.HOHHoii 

K&Mepw MO))(HO yMeHbWHTb DpH ee pa6oTe B TOKOBOM 

HMDynbCHOM pe))(HMe. 0,1\Ha.KO TOKOBWH YCHnHTenb, DpHMe

HJieMWH B pa6oTe I 3 I , y.QosneTsopxTen&Ho pa6oTaeT npx 

eMKOCTH .KaMepw :::_ 200 n<f.l. fionHaJI eMKOCTb Hameii KaMe

pw pasHa 2000 n<f.l, D03TOMY HCDOnb3yeTCJI ,1\pyraJI 3ne.KT

pOHHaJI CXeMa /puc. 2/, KOTOpaJI D03BOnJieT pa60TaTb C 

O.l\HHM npe.QyCHnHTeneM npH 6on&mHx 3arpy3KaX 

:; 10
6 uMn/c. MepTsoe speMJI npe.QycHnHTenJI :weH&me 

10 HC, H D03TOMy CyiiJ,eCTBeHHO He BnHJieT Ha 0611J.ee MepT

BOe BpeMJI .KaMepW C ope.QyCHnHTeneM, K03~HIJ,HeHT YCH· 

neHHJI KOToporo paseH 1000. Ha puc. 3 H 4 H3o6pa))(eHw 

0 j 6 

- T T - T T T T T -y 

~ 
_-----c. UC/lllii/HUK0/1 

!I 12 15 16 ll 2/t 21 JO .13 .16 .J~ 12 +S 
Y~ !JUCKpUitfi.IIKJI,WU ! 011111. eJl!IIU~OX 

Puc. 3. HHaezpaAI>HI>re aMnAuayoHwe cneKapw aoKoawx 
UMnyAI>C06 HQ 6biXOOe ycUAuaeAJI C KQMepoii. 
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Puc. 4. ,lfu(/jifJepeH!lUaAbHble aMnAumyoHble cneKmpbl moKOGb!X 
UMnyAbC06 Ha 6biXOOe YCUAU111€AJI C KaMepoil. 

3KCIIepHMeHTaJibHble aMIInBTY.D.Hble CIIeKTpbl a - 'laCTHU H 

OCKOJIKOB, a TaiOKe WYMOB 3JieKTpOHHKH. )J,JIJI 06Jiy'leHHJI 

HOHH3aUHOHHoii KaMepw HeiiTpoHaMH ucnonb30BaJICH Pu- Be 
HCTO'IHHK, IIOMeiUeHHbiH B OJIOK napa,4lHHa. H.3MepeHBe CIIeKT

pOB IIpOBO)J,HJIOCb C IIOMOIUbiO yrrpaBJIJieMOrO nBHeHHOrO y )),JIB

HHTeJIJI HMIIYJibCOB Ha aHaJIH3aTope THIIa AH.-4096. 

H.3 rpa«lJHKOB HeTPY.D.HO BH)J,eTb, 'ITO 3«ll«lJeKTHBHOCTb pe

rHCTpaUHH OCKOJIKOB )J,eJieHHJI npH ypOBHe )J,HCKPHMHHaUHH, 

OTCeKaiOIUeM «lJoH a -qaCTHU H WYMbl 3JieKTpOHHKH, paBHa 

-700/o. Co6CTBeHHbiH «lJoH KaMepbl - 0,1 UMn/c. 

3«ll«lJeKTHBHOCTb perHCTpaUHH HOHH3aUHOHHOH KaMepoii 

TeiiJIOBbiX HeHTpOHOB COCTaBJIJieT 70/o. )J,JIHTeJibHOCTb TOKO

BbiX HMIIYJibCOB Ha BbiXO)J,e yCHJIHTeJIJI - 25 HC, rrepe)J.HHH 

«lJpOHT - 6 HC. 3TH BpeMeHHble xapaKTepHCTHKH o6yCJIOBJieHbl 

B OCHOBHOM CKOpOCTbiO C06HpaHHJI 3JieKTpOHOB, KOTOpaJI 

COCTaBJIJieT B MeTaHe -10 CM/MKC IIpH HaiipJI)I(eHHH Me)I()J,y 

3JieKTPO.D.aMH 650 B. H3MepeHHe .D.nBTenbHOCTH H nepe.D.Hero 

«lJpOHTa TOKOBbiX HMIIYJibCOB Ha BbiXO)J,e yCHJIHTeJIJI C KaMepOH 

npoH3BO.D.HJIOCb ocuunnorpa«lJoM C 1-19. 
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3. B03MOJICHOC•u UOHU3QijUOHHOU KQM€pbl npu 

UCCA€006QHUU ~K-06 CQM03KpaHUP06QHUJI 

6 C€'1€HUU 0€A€HUJI 
235 U 

)J,JIJI y'leTa 3c)clleKTOB CaM03I<paHHPOBaHHJI B BeiiTpOHHbiX 

ce'leHHJIX npx pac'leTe peai<Topoa Tpe6yeTCJI npoBO.D.HTb 

H3MepeHHJI «lJYHKUHB nponyci<aHHJI THna: 

T(t) IdE 

-a (EH 
f f( E) • a x ( E) • e t • d E 

dE 

f f(E)· ax (E) ·dE 
dE 

No6p. /1/ 

No/n 

r.D.e T(t) '!\E. nponyci<aHHe HeiiTpouoa o6pa3UOM To~oii 
i B 3HepreTH'IeCKOM HHTepaane i\E; f(E) - 3HepreTH'IeCI<HH 

CIIei<Tp HCTO'IHHI<a HeiiTpOHOB; at (E)- IIOnBOe HeHTPOHHOe 

ce'leHHe .H.D.ep o6pa3ua; ax (E)- HeiiTpouHoe napuxanbHoe 

Ce'leHHe JI)J,ep o6pa3ua ( (J f '(J y ' as ) ; Noop. ' No /n - C'leT 
HeHTpOHOB )J,eTeKTOpOM C o6pa3UOM B IIY'II<e H 6e3 o6pa3ua. 

HHTerpupoaaHHe Bblpa)l(eHHJI /1/ no TOJIIUHHe OT 0 .11.0 oo 

.D.aeT Heo6xo.D.HMWe I<03c)cllHUHeHTbl 6noi<HPOBKH /4,5 I , I<o· 

Topwe xcnonb3YIOTCJI npu pac'leTe peai<TopoB. O'leBH.D.HO, 

qey npx 6onbWHX TOJIIUHHax o6pa3ua Y.D.aeTCJI npoMepHTb 

nponyci<aHue, c TeM 6onbweii TO'IHOCTbiO 6Y.D.YT onpe.D.eneHw 

I<o34J«lluuueHTbl 6noi<HPOBI<H. HaMH npoae.D.eHw H3MepeuHJI 

«lJYHKU.HH nponyci<aHHJI C IIOMOIUbiO I<aMepbi)J,eneHHJI 23 U H 

o6pa3ua·c)HnbTpa TOJIIUHHO.ii 0,0049 .R/6apH B YCJIOBHJIX 

xopoweii reoMeTpHH npu pa6oTe peai<Topa B 6ycTepHoM 

pe)I(HMe /MOIUHOCTb - 7 KB•, qacToTa cne.D.OBaHHJI HeiiTpou

Hwx BCIIbiWeK • 100 Til, )J,nBTeJibHOCTb BCIIbiWKH Ha IIOJIY • 

awcoTe - .4 MKC, nponeTHaJI 6a3a - 57,5 M/. B •a6A. 1 
npHBe)J,eHbl 3KCIIepHMeHTa.JibHble 3Ha'leHHJI)J,eJIHTeJibHbiX npo

IIYCI<aHHii )J,JIJI )J,Hana~OHa 3HeprHii OT 1 3B )1,0 21,66 K3B. 

AHanorH'IHble H3MepeHHJI 6wnu npoBe.D.eHw aaTopaMH pa6o

Tbl /G/ Ha MaJibiX TO~ax o6pa3UOB·cliHJibTpOB H C no· 

MOIUbiO HCI<poaoii I<aMepw .D.eneHHJI 235 U . Ha puc. 5 
npxBe.D.eHw annapaTypHwe noi<aHanbHble apeMeHHble cnei<Tpw 

IIpH HanH'IHH o6pa3~a B HeHTpOHHOM IIY'II<e H 6e3 Hero. 

/WHpHHa KaHana rk = 2 MKC/. 
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TaiSIJIIJB I. 

N.f?. 
Erp .s'!f rp ~ r. 

IO 2I.66+9,63 KaB 0,90 O,OI 
II 9,63+4,72 0,89 O,OI 
I2 4, 72f.2,I9 0,88 O,OI 
I3 2,I9+I,OO 0,854 o.~ 
I4. !,00.0,46 0,8I7 0,005 
!5 460+2I5 DB 0,760 0,006 
I6 2I5+IOO 0,705 0,005 
I? IOOt46,5 0,602 0,005 
IS 46,5+2!,5 0,502 0,005 
!9 2I,5+IO,O 0,404 0,005 
20 IO,o.-4,65 0,367 0,005 
2! 4,65+2,!5 0,737 0,006 
22 2,I5+I,OO 0,664 0,006 
23 1.00.0,465 0,668 0,006 

B 3aKmo':leHHe aBTopw Bhlpa)l(aJOT 6naro,D;apHOCTL 
H.A.Kopo6KoBy, IO.H.KonrHHY 3a yqacTHe a oT,D;enLHhlx 
3Tanax pa6oTw, C.E.JiaBpoBy 3a c·o,D;e:HcTBHe B pa6oTe, 
B.H.KoHoHoBy 3a .u;eHHLie coBeTLI H peKoMeH,D;aUHH npH 
H3rOTOBDeHHH KaMephl. 
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