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AnR cneKTpocKon~~ HeHTPOHOB no MeTOAY apeMeH~ nponeTa a 
K~no3neKTPOHBOnbTOBOH o6naCT~ 3Hepr~H B na6opaTOpH~ HeHTpoH
HOH $~3~K~ OHRH CKOHCTpy~poaaH c~HHTHnnR~HOHH~H AeTeKTop, 
o6naAa~~HH cneAY~~~M~ xapaKTep~cT~KaMH: 

- cna6o 3aBHCR~aR OT 3HepntM 3<P<J>eKTHBHOCTb perHCTpa~H~ 
HeHTpQHOB B o6naCTH 1 K3B 7 1 M3B; 

- HH3KaR 4YBCTB~TenbHOCTb K y-ny4aM; 
- BpeMR m~3H~ HeHTpOHa B AeTeKTOpe, He npeBOCXOAR~ee AnH-

TenbHOCT~ HeHTPOHHOH Bcn~WK~; 

- 6nH3K~H K 4" TenecH~H yron npH per~cTpa4~H pacceRHH~x 
HeHTPOHOB. 

B HacTOR~eM coo6~eH~~ HsnomeH~ ocHOBH~e xapaKTep~CTHKH Ae
TeKTopa, npOTOT~nOM KOTOporo RBnReTCR C~CTeMa, On~CaHHaR B /l~ 
HarnRAHOe npeACTaaneHHe 0 AeTeKTOpe AaeT PHC.1. npOAOnbH~H 
paspes npHBeAeH Ha pHc.2. AeTeKTop COCTO~T ~3 12 OAHHaKoa~x 
C~HHTHnnR~~OHH~X 6nOKOB, OKpyma~~HX noaepXHOCTb ~Hn~HAPH4ec
KOrO KaHana. B Ka4eCTBe C~HT~nnRTOpa HCnOnb30BaH nOpOWKO
o6pa3H~H caeTococTaa T-2 

1
, coAepma~~H ZnS(Ag) c 10 B. Cae

TococTaa nOMe~eH B B~Ae cnoea TOn~~HOH 1 MM Me*AY nnaCTHHaMH 
nneKc~rnaca Ton~HHOH 5 MM. 9 nnacT~H nneKcHrnaca c 8 cnoRMH 
CBeTOCOCTaaa 06pasy~T OAHH 6nOK Tpane~HeBHAHOrO Ce4eHHR AnHHOH · 
30 eM. KamA~H 6noK npocMaTp~aaeTCR c o6o~x Top~oa $OTOYMHo
*~TenRM~ $3Y-13. nneKc~rnac cnym~T OAHOBpeMeHHO SaMeAn~TeneM 

PHc.J. ~eTeKTOp C OTKpWTb~ KO~XOM. 

HeHTpOHOB H CBeTOnpOBOAOM, no KOTOpOMy C~~HTHnnR~HOHH~e BCn~w
KH HanpaBnR~TCR Ha ~OTOKaTOA ~3Y. 60KOB~e noaepXHOCT~ 6nOKOB 
noKp~T~ OTpamaTeneM Ha OCHOBe Asvn~<'"f"l' , .. ·-raHa Ti0
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Top 3aKn~4eH B CBeTOHenpOH~~aeM~~ ~~~~~H KOmyx. nocne YCTa-
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PHc.2. ITpoAonhahlA paspes AeTeKTopa: 1/ c~HTHnnH~oHHhlA 
6noK; 2/ ~OTOYMHOXHTenH ~3Y-13; 3/ AenHTenH HaDpH~eHHH 
AnH ~3Y; 4/ npeAYCHnHTenH. 

HOBKH o6pa3~a B KaHa11 AeTeKTOpa nOC11eAHHH 3aKpbiBaeTCl'l a1110MHHHe
BOH Kp~WKOi:i-sarnyWKOH H OTKa4HBaeTCl'l ~OpBaKyyMH~M HaCOCOM. 
0TKa4Ka B03AYXa yMeHbWaeT ~OH, CBl'l3aHH~H C HeHTPOHH~M ny4KOM, 
paccel'IHH~M a AeTeKTOp. 

HMny11bC~ OT ~3Y, npOXOAl'l npeAYCH11HTe11H, C06HpaiOTCl'l B CyM
MaTope H nOTOM nOCTynaiOT Ha BXOA OCHOBHOrO YCH11HTe11l'l. YCH11eH
H~e HMny11bC~ nponycKaiOT 4epe3 HHTerpa11bH~H AHCKPHMHHaTOp H 
nOC~IlaiOTCl'l Ha BpeMeHHOH aHa11H3aTOp. MHHHMa11bHal'l HCn011b3yeMal'l 
aMn11HTyAa HMny11bCOB onpeAe11J'IeTCl'l ypoBHeM WYMOB ~OTOYMHO*HTe11eH. 

0CHOBH~M OT11H4HeM OnHCaHHOrO AeTeKTOpa OTero npOTOTHna 111 

l'IB11J'IeTCl'l 6011ee KOpOTKOe BpeMl'l *H3HH HeHTPOHa B AeTeKTOpe. 0HO 
AOCTHrHyTO B OCHOBHOM 6narOAapl'l npHMeHeHHIO o6ora~eHHOrO B 
B CBeTOCOCTaBe H yBe11H4eHHIO 4HC11a C~HHTH1111l'I~HOHH~X C110eB B 
6noKe. Ton~HHa Ka*Aoro enol'! no caeTococTaaytpaeHa 0,13 r/cM2. 
B cyMMe 96 cnoee COAeP*aT 2440 rpaMM nopowKa T-2. Ha HsroToe
neHHe 3TOrO K011H4eCTBa CBeTOCOCTaBa ynOTpe611eHO 1200 rpaMM 
60pHOH KHC110T~ C o6ora~eHHeM 90% no lOB. 

3KcnepHMeHTa11bHal'l O~eHKa BpeMeHH *H3HH HeHTpOHOB B AeTeKTO
pe nony4eHa cneAYIO~HM o6pasoM: 6~11a H3MepeHa ~pMa pesoHaHca 
154 3B a o6pas~e Rh T011~HHOH n •0, 72x1 022 l'IAep/cM 2 cne~Ha11bHO 
a ycnoBHl'IX nnoxoro paspeweHHl'l, T.e. npH R>>r /3Aecb R =4 3B -
3HepreTH4eCKal'l WHPHHa ~YHK~HH pa3peweHHl'l,r =0,32 38 - WHPHHa 
pesoHaHca/. B TaKHX ycnoaHl'IX ~opMa 11HHHH 611H3Ka K ~opMe ~YHK
~HH paspeweHHl'l. Y4aCTOK cneKTpa, H3MepeHH~H no MeTOAY apeMeHH 

nponeTa a o6nacTH pesoHaHca 154 3B, noKasaH Ha pHc.3. Ha6niO
AaeMal'l WHPHHa Ha n0110BHHe B~COT~ 11HHHH 'Ha6. 3aBHCHT He T011b
KO OT A11HTe11bHOCTH HeHTpOHHOH BCn~KH 'sen. , HO H OT BpeMeHH 
mH3HH HeHTpOHOB B AeTeKTOpe rAeT. COr11aCHO COOTHOWeHHIO 
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C HCn011b30BaHHeM H3BeCTHOrO 3Ha4eHHl'lr8~=4,0 MKC AJ1l'l 6ycTepa 
H6P-30 181 H H3MepeHHOro 3Ha4eHHl'lrHa6~/ MKC /eM. pHc.3/ 6~11a 
nony4eHa 3KcnepHMeHTa11bHal'l o~eHKa '.neT."" 6, 0 MKC. TaKHM o6pa-
30M, OAHH H3 OCHOBH~X napaMeTpOB AaHHOrO AeTeKTOpa - Heonpe
Ae11eHHOCTb BO BpeMeHH perHCTpa~HH HeHTpOHa - Y11Y4WeH B TPH 
pasa no cpaeHeHHIO c ero npoTOTHnOM. 

3~~eKTHBHOCTb per HCTpa~HH HeHTPOHOB E 6~a onpeAe11eHa 
B WHPOKOM HHTepeane 3HeprHH HeHTpOHOB nocpeACTBOM H3MepeHHl'l 
C o6pa3~0M-cTaHAapTOM /CBHH~OM/ Ha np011eTHOH 6ase 1000 M. 
3Ha4eHHe t onpeAe11l'I110Cb no ~pMyne 

t(E) = N(E) ' 
ll(E)· (1 -e -llplf'pb) 

rAe N(E) - 4HC110 OTC4eTOB AeTeKTOpa HaA ~OHOM H ll(E)- nOTOK 
HeHTPOHOB, H3Mepl'IBWHHCl'l C nOMO~biO Ka11H6pOB04HOro 6opHOrO C4eT-
4HKa. 

rpa~HK 3aBHCHMOCTH 3~eKTHBHOCTH AeTeKTOpa OT 3HeprHH HeHT
pOHOB AaH Ha pHc.4. npeAe11bHOe 3Ha4eHHe npH 3HeprHH .. 4 M3B 
no11y4eHO C no~ n0110HHH-6epH1111HeBOrO HeHTpOHHOrO HCT04HHKa. 
npH TOM *e 3Ha4eHHH pa604ero nopora 311eKTp0HHKH, AJ1l'l KOTOpOrO 
H3MepeHa 3~eKTHBHOCTb npH perHCTpa~HH HeHTpOHOB, C nOMO~biO 
raMMa-HCT04HHKOB · 6°Co H 24 Na 6~a O~eHeHa 4YBCTBHTe11bHOCTb 
AeTeKTopa K raMMa-ny4aM: Ey=0,7·10-2 %/1,28 M3B/; 0,8·10-1% 
/1,4+2,8 M3B/; pa311H4He CBl'l3aHo c MexaHH3MOM perHCTpa~HH 4e
pes 4epeHKOBCKOe H311y4eHHe !&!. 

nocK011bKY AeTeKTOp COAeP*HT 6011bWOe K011H4eCTBO ~OTOYMHO*H
Te11ei1~ HH*Hl'll'l rpaHH~a pa6o4ero AHanasoHa aMn11HTYA. o6ycnoeneH-
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• ~ PHc.3. Y~acToK cneKTpa, Hs-
~ MepeHHhlA DO MeTOAY BpeMeHH 

nponeTa B6nHSH pesoHaHca po
AHH 154 sB. illHpHHa KaHana 
aHanHSaTopa 0,5 MKC 1 DYHKTHp· 
HaH nHHHH - ~OpMa BCDbEKH 
6ycTepa HBP-30. 

PHc.4. 3HepreTH~ecKaH 
saBHCHMOCTh S~eKTHBHOCTH 
AeTeKTopa. 
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Ha~ 3aAaHHOH HaMH BenH4HHOH nOCTO~HHOrO $OHa AeTeKTOpa 
N <PoH S 15 HMn/ c, He noseonHna OCYIIIeCTBHTb nonHbiH ceeToc6op 
C ~eHTpanbHOH 4aCTH AeTeKTOpa. 3TO npHBeno K HeOAHOPOAHOH 
saBHCHMOCTH AeTeKTopa npH H3MepeHHH paccTO~HH~ HeHTpoHOB 
C H~3K~M nOCTO~HHbiM C06CTBeHHbiM $0HOM. 

3aBHCHMOCTb 3$$eKTHBHOCTH AeTeKTOpa OT yrna BblneTa pacce~H-
HbiX HeHTpOHOB H3Mep~nacb Ha HeHTPOHHOM ny~Ke H6P-30, CKOnn~- 'It 
MHPOBaHHbiM B 111enb WHPHHOH 2, 5 CM H BbiCOTOH 36,5 CM, ,lleTeKTOp 
6es o6pas~a noMelllanc~ nonepeK ny4Ka ~ nepeMe111anc~ nocne Ka>K- \j / 
AOro saMepa c waroM 5 CM. PaccTO~HHe sacee4HBaeMoro 11o6py4a 11 

OT ~eHTpa c~HHTHnn~Topa nepec4~Tb1Banocb K eenH4HHe IL = cos (J 

/B CTaHAaPTHOH reoMeTpHH PHC.2, rAe (}- yron MelKAY OCb~ AeTeK
TOpa H HanpaeneHHeM pacce~HH~ HS o6pas~a e ~eHTpe AeTeKTopa/. 
nony4eHHa~ yrnoea~ saeHCHMOCTb 3$$eKTHBHOCTH AeTeKTopa t(IL) 
noKasaHa Ha pHc.S. KaK OTMe4anocb, OHa o6ycnoeneHa nnox~M 
ceeToc6opoM ~TpanbHO~ 4aCTH AeTeKTopa npH HcnonbSOBaHHOM 
pa6o4eM nopore An~ HMnynbcoe c $OTOYMHOlKHTenei1. B HeKOTOpblx 
3KCnepHMeHTax, rAe y4eT yrnoBOH 3aBHCHMOCTH 3$$eKT~BHOCTH 
AeTeKTOpa ~Bn~eTC~ CyllleCTBeHHbiM, He06XOAHMO nonb30BaTbC~ rpa
$HKOM pHc.s. Ecn~ AOnycTHM $oH Bblwe o6bi4Horo, To saeHcHMOCTb 
f(IL) CTaHOBHTC~ 6onee OAHOPOAHOH. 

PHc.S. Yrnosag sasHCHMOCTb s~ 
~eKTHBHOCTH ~eTeKTopa. KpHsan 
HOpMHpOBaHa Ha 9~eKTHBHOCTb 

IL ~eTeKTOpa, paBHYID e~HHQe. 

,lleTeKTOp 6bln HCnOnb30BaH B P~Ae 3KCneRHMeHTOB no pacce~HH~ 
Hei1TpOHOB Ha HMnynbCHOM peaKTOpe H6P-30 /eM., HanpHMep, 141 /. 
npH ycTaHOBKe BHYTPb TOnCTOrO pacceHBa~111ero o6pas~a, HanpHMep 
rpa$HTa,AeTeKTOP MOlKHO HCnOnb30BaTb H B OnbiTaX nO nponycKaHH~ 
HeHTpOHOB, ecnH Tpe6yeTC~ HH3Ka~ 4YBCTBHTenbHOCTb K raMMa
$0Hy. 
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