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HccneAoeaH~e 3axeaTa Tennoe~x He~TPOHOB c o6pa3oeaH~eM KOH
eepc~oHHbiX nap RBJlReTCR OAH~M ~3 ~HTepeCHbiX MeTOAOB AnR ~3y4e

H~R MynbT~nonbHOCT~ RAePHbiX nepeXOAOB ~ APYr~x xapaKTep~cT~K 

RAepHbiX ypOI!IHe~, ,[\nR Ha6niOAeH~R ~ ~3y4eH~R nap BHyTpeHHe~ KOH
aepc~~ OT 3axeaTa Tennoe~x He~TPOHOB RApaM~ aproHa M~ e Te4e
H~e pRAa neT ~cnonb3oean~ MeTOA~Ky A~<I>4>Y3~0HHO~ KaMepbl 111. Eibtn~ 
nony4eHbl $oTorpa$~~ ~ 3HepreT~4ecK~~ cneKTP nap, CAenaH aHan~3 
yrnoeoro pacnpeAeneH~R cyMMapHoro eeKTopa nap. 3Ha4~TenbH~~ 
ypoeeHb y-$oHa ~ HeAOCTaT04HOe 3HepreT~4ecKoe pa3peweH~e 3a
TPYAHRn~ Ha6niOAeH~e n~H~~ nepeXOAa B aproHe, 0T4eTn~BO Ha6ni0-
Aan~Cb rpynn~ n~H~~ e pa~oHe 3 ~ 4 M3B. HeAOCTaTo4HaR cTaT~c
T~Ka c np~MeHeH~eM 3TO~ MeTOA~K~ He no3eon~na nony4~Tb 6onee 
AeTanbHO~ ~H$0pMaq~~ 06 3HepreT~4eCKOM cneKTpe KOHBepc~OHH~X 
nap. 4To6bl CAenaTb onpeAeneHHble 3aKnl04eH~R o Ha6niOAeH~~ KOHK
peTHbiX nepeXOAOB B aprOHe, He06XOA~MO 6blnO 3Ha4~TenbHO nOBbiC~Tb 
nOTOK He~TpOHOB ~ CH~3~Tb raMMa-$OH ~3 KaHana peaKTOpa, 

HaM~ 6blna npeAnP~HRTa TaK>Ke nonbiTKa ~c;nonb30BaH~R A~<I>4>Y3~-

0HHO~ KaMep~ AnR per~cTpaq~~ nap BHyTpeHHe~ KOHBepc~~ OT 3a
XBaTa TennOB~X He~TpOHOB RApaM~ BOAOPOAa, nony4eHbl XOpOW~e 
TpeK~ e KaMepe np~ AaeneH~~ pa6o4ero ra3a 10 aTM. 0AHaKo e A~$
$y3~0HHO~ KaMepe Henb3R ~cnonb30BaTb. ~HTeHC~BHbl~ ny40K He~TpO
HOB, ~ y-KBaHTbl c03AaiOT 6onbwo~ $0H, no3TOMy HaM He YAanocb 
Ha6niOAaTb 3TY peaKQ~IO. 

,L\nR AanbHe~wero ~ccneAOBaH~R 3axeaTa TennoBbiX He~TPOHOB 
C o6pa30BaH~eM KOHBepc~OHHbiX nap Ha aprOHe ~ BOAOPOAe HaM~ 
6~na C03AaHa CTp~MepHaR KaMepa. CTp~MepHaR KaMepa ~3BeCTHa KaK 
TpeKOBbl~ AeTeKTOp ~ ~HCTpyMeHT AnR ~ccneAoBaH~~ e $~3~Ke BbiCO
K~x 3Hepr~~ /2·4/. KaMepa ynpaenReMa ~ ~MeeT Mance epeMR na
MRT~ /-1 MKC/, n03TOMY CnOC06Ha pa6oTaTb B ycnoB~RX 6onbWO~ 
$0Hoeo~ 3arpy3K~. Hcnonb30BaH~e cTp~MepHo~ KaMep~ e MarH~THOM 
none c qenbiO cneKTpoMeTp~~ AaeT B03MO>KHOCTb ~3MepRTb ~MnynbCbl 
3apR>KeHH~X 4aCT~Q, yrn~ B~neTa ~3 T04K~ B3a~MOAe~CTB~R ~ ~3y-

4aTb 4aCT~Qbl, ~Me10114~e Manbl~ npo6er, np~MeHeH~e CTp~MepHOrO 

cneKTpOMeTpa o6ecne4~BaeT B03MO>KHOCTb cneKTpOMeTp~~ 4aCT~Q 
04eHb Man~x 3Hepr~~. pO>KAeHH~x e ra3e KaMep~, a TaK>Ke ~3y4eHMR 
peAK~x peaKqM~ c aHan~3oM npOAYKTOB pacnaAa. CTpMMepHaR KaMepa 
MO>KeT pa60TaTb C ny4KaM~ He~TpOHOB B~COKO~ ~HTeHCMBHOCT~, 4TO 
no3eOnReT 3$$eKT~BHO per~cTpMpoeaTb npoqeccbl, npo~cXOARU4~e 

c 4acT~qaM~ Man~x ce4eH~~. B HaweM cneKTpoMeTpe pa6o4~~ ra3, 
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P111c. 1. BHeWHIIIA BillA cneKTpo
MeTPa CO CTpliiMepHOH KaMepoA. 

HanonHR~~HH KaMepy /aprOH 
HnH 80AOpoA/, 8~nonHReT 
ponb MIIIWeHIII, \.ITO AaeT 803-
MOmHOCTb Ha6n~AaTb TOI.IKH 
lilcnycKaHIIIR KOH8epCHOHH~X 
nap 111 o6ecne4H8aeT AOCTa
TOI.IHO XOpOWiile ycnOBHR AflR 
yrnoawx H 3HepreTHI.IeCKHX 
H3MepeHHH, 

BHeWHHH BHA CTPHMepHO
ro cneKTPOMeTpa c KaMepoA 
H CHCTeMOH IIIMnynbCHOrO nii!
TaHHR noKa3aH Ha pHC. 1. 
Ha pHC.2 AaHa npH~anb
HaR cxeMa 3KcnepHMeHTa co 
CTPIIIMepHOH KaMepoA, noMe
~eHHOH 8 MarHHTHOe none. 
Pa3Mep~ pa6o1.1eA o6nacTIII 
KaMep~. onpeAeneHH~e 

C yl.leTOM 3HeprHH perliiCTPIII
pyeM~X 3neKTpOH08, 8~6pa
H~ paBH~Miil 30x20x10 CM3. 
KaMepa 3anonHReTCR aproHoM 
lilnH BOAOPOAOM 8~COKOH I.IHC
TOT~ nplil AaBneHiillil OKOnO 
OAHOA aTMoctep~. 0Ha pa3Me
~aeTCR B MarHHTe-coneHOIII
Ae, KOTOp~A o6ecnei.III!BaeT 
HanpRmeHHOCTb nonR AO 
0,07 T. 3neKTPOH-n03HTPOH
H~e nap~ perliiCTPIIIPY~TCR 

c noMO~b~ ABYX 6oKOB~x 
CQIIIHTiilnnRQIIIOHH~X Cl.leTI.IIiiKOB. 
C111cTeMa oT6opa co6~TIIIA co
CTOIIIT 1113 l.leT~peX TaKHX 
Cl.leTI.IIiiKOB, aea 1113 HIIIX RB
nR~TCR 60KOBbiMiil CTeHKaMiil 
KaMep~. aea APYrliiX pacnono
meH~ HenocpeACTBeHHO 3a 
HIIIMIII. Cqii!HTiilnnRqliiOHH~e 

Cl.leTI.IIiiKiil pa6oTaiOT Ha <1>3Y-30. C4eT4111Kiil CBR3aHbl MemAY co6oA cxe
MOH aHTiilcoenaAeHIIIR-coenaAeHIIIR, 4T06~ IIICKniOI.IIiiTb BnliiRHiile toHa 
Ill nomH~X 3anyCKOB, HMnynbC~ OT CQIIIHTHnnRQIIIOHH~X Cl.leTI.IIiiKOB no
AaiOTCR Ha cxeMy ynpaeneHIIIR, 3anycKaiO~YIO IIIMnynbCHbiH reHepaTop 
MapKCa, Ill CXeMy, KOTOpaR ynpaBnReT nepeTRmKOH nneHKiil B $QTO
annapaTaX. CxeMa ynpaeneHIIIR e~nonHeHa Ha 6~CTPbiX MliiKpocxeMax 
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P111c.2. CxeMa CTPIIIMepHoro cneKTPOMeTpa: 1 - 3a~II!Ta 
peaKTopa, 2 - HeATpOHH~H .nyi.IOK, 3 - CTPIIIMepHaR 
KaMepa, 4- $3Y, 5 - CQIIIHTiilnnRTOp~, 6 - MarHIIITHOe 
none. 

Ill IIIMeeT BpeMR 3aAepmKiil OKOno 20 HC, B~XOAHOH IIIMnynbC nOAaeTCR 
Ha cxeMy 3anycKa e~coKoeonbTHOro II!MnynbcHoro reHepaTopa. 

anR nii!TaHIIIR KaMepbl 1i1Cnonb3yeTCR 20-KaCKaAH~H liiMnynbCHbiH 
reHepaTop T111na ApKaAbeea-MapKca. 3anycK nepeoro KacKaAa reHe
paTopa OCy~eCTBnReTCR C nOMO~biO IIIMnynbCHOH CXeM~ Ha naBIIIHH~X 

TpaH3111CTOpax Ill ABYX TplilraTpOHax, Pa3pa6oTaHHaR HaMill KOHCTPYK
QIIIR reHepaTopa II!MeeT OAHOnonRpHyiO cxeMy n111TaH111R AO 30 KB. 
YAapHaR eMKOCTb reHepaTopa cocTaenReT 500 n$, AMnnliiTyAa e~

coKoeonbTHoro liiMnynbca AOXOAIIIT AO 600 KB. Pa3pRAHIIIKiil reHepa
TOpa HaXOARTCR B repMeTIIII.IeCKOH nneKclilrnaCOBOH Tpy6e, n03BO
flRIO~eA yeeniii4111Tb AaBneHiile ra3a e pa3PRAH~x npoMemyTKax AO 
6 aTM. H3MeHeHiileM AaBneHIIIR B pa3PRAHbiX npoMemyTKax peryn lpyeT
CR B WlilpOKIIIX npeAenax aMnnliiTYAa BbiCOKOBOflbTHOro II!Mnynbca. Ka>K
A~H KaCKaA reHepaTopa COCTOIIIT 1113 16 KOHAeHCaTOpOB K-15-4. 
MaKCIIIManbHoe HanpRmeHiile e KaMepe c yl.leTOM eMKOCTiil 3neKTPOAOB, 
Harpy304HOrO conpOTIIIBfleHIIIR, noTepb Ha KOpOHiilpOBaHiile Ill BHyTpeH~ 

Hee ConpOTIIIBneHII!e COCTaBnReT OKOnO 500 KB. KaK noKa3anlil IIICnbi
TaHIIIR reHepaTopa, OH npOCT no KOHCTPYKQIIIIII, HanaAKe Ill yCTOHI.IIiiBO 
pa6oTaeT B WIIIPOKOM Alilana30He BbiXOAHbiX HanpR>KeHIIIH, 

TpeKIII e KaMepe $oTorpa$111PYIOTCR cTepeocKOnll!l.leCKiil ABYMR $OTo
annapaTaMIII 1.1epe3 ceTI.IaT~A 3neKTPOA. B aproHoeoA 111 BOAOPOAHOA 
CTPIIIMepHOH KaMepe npliiMeHReTCR pe>KIIIM CaMOWYHTiilpOBaHIIIR, KOTOPbiH 
no3eonReT nonyi.IIIITb xopowy10 noKan1113aq11110 111 RpKoe ceel.leHiile cneAOB 151. 

CTPIIIMepHaR KaMepa 3anonHReTCR l.lliiCTbiM aproHOM 111n111 BOAOPOAOM 
c He6onbwoi1 np111MeCbiO napoe BOAbl 111n111 MeTaHa AnR noe~weHIIIR noKa-
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PHc.3. ~oTorpa~Hfl cne,qa 
31leKTpoHa B aproHe /npH 
,qaeneHHH raaa e KaMepe 
700 Topp H Hanpf!meHHO
CTH 31leKTpH4eCKOrO 
no~ 22 KB/cM/. 

JlHTEPATYPA 

11H3al.lHH H fiPKOCTH TpeKOB /6, 7 I. 

nepe,q HanOilHeHHeM KaMepa OT
Ka4HBaeTCfl H B~,qepmHBaeTCfl 
npH OCTaT04HOM ,qaBileHHH 
10-2 Topp. CHcTeMa HanonHeHHfl 
n03BOilfleT BBO,CIHTb B pa604H~ 
raa Heo6xo,qHMble ,qo6aBKH. KaMe
pa pa6oTaeT 6ea noBTOpHoro 
HanOilHeHHfl 06~4HO B Te4eHHe 
HeCKOilbKHx ,qHe~. CHcTeMa OT-
6opa co6biTH~ ,qaeT aanycK Ka
Mep~ e cny4ae pom,qeHHfl nap~ 
Ha nyTH He~TpOHHOrO ny4Ka 
BHYTPH o6"beMa KaMepbl. 

Ha pHc.3 noKaaaH THnH4H~~ 
TpeK 31leKTPOHa, npowe,qwH~ Ma~

napoe~e OKHa KaMep~, aanonHeH
HO~ aproHOM ,qo 700 Topp, npH 
Hanpf!meHHOCTH 31leKTpH4eCKOrO 
nonfl 22 KB/cM. 

TaKHM o6paaoM, noKa3aHo, 
4TO CTpHMepHafl KaMepa ycneWHO 
pa6oTaeT c aproHOBbiM HanonHe
HHeM, npH 3TOM nony4a~TCfl 
,qocTaT04HO fiPKHe H xopowo noKa-
11H3oBaHHble cne,qbl. KaMepa MomeT 
6biT b c ycnexoM He non b30BaHa 
,q1lfl nocTaHOBKH 3KCnepHMeHTOB 
Ha peaKTope HPT-2000. 

1. ,[laMf!HOB .[1,6, H ,qp . .[IOKila,Cibl oAH, 1973, T.26, N'11, c.1441. 
2 . .Qa~oH M.H. H ,qp. HcKpoeaf! KaMepa. AToMH3,qaT, M., 1967. 
3. Rice-Evans P.Spark. Streamer, Proportional and Drift Chambers. 

London, 1974. 
4. Bopo6bes A.A., Py,qeHKO H.C., CMeTaHHH B.H. TexHHKa HCKpo-

BbiX KaMep. ATOMHa,qaT, M., 1978. 
5. Falomkin I .V. et al. Nucl.lnstr. and 
6. Falomkin I .V. et al. Nucl .lnstr. and 
7. Falomkin I.V. et al. Nucl.lnstr. and 

p .431. 
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