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V1ccneAOBaHvte ¢vtavtKvt B-KsapKoB Ha npoToHHbiX ycKOPIIITenRX c 

¢vtKCV1POBaHHO~ MVIW6Hbl0 Tpe6yeT C03AaHV1R npeu,vt3VtOHHbiX KOOPAH

HaTHbiX AeTeKTopos, noMeU.\aeMbiX BHYTPb MVIWeHIII 111 cnoco6Hb1X pa6o

TaTb B YCilOBVIAX 60J1bWO~ HHTeHCVIBHOCTVI naAaiOU,\ero nY~Ka ~aCTVIL.J,. 

BbrcoKaR KOOPAHHaTHaR T04HOCTb HY}I{Ha KaK AJlR BbtAeneHIII.A 

/TplllrrlllposaHvtR/ co6btTH~ c o6paaoaaHIIIeM B-KaapKoB, TaK 111 Allfl 

vtccneAoBaHvtA ocu,V1nn.Au,V1i1 B-Me3oHoa. Ha p111c. 1 noKa3aHbr pac4eTbr 

OCU,VIJlll.AU,VIOHHbiX KPYIBbiX, BblnOJlHeHHble Ei. 3. KoneJ1VIOBVI4eM. ,llnR Taro, 

l.IT06bl He CJliiiWKOM YICKa}l{aTb 3TY KapTvtHY, HY}I{HQ VI3Mep.ATb apeMR 

}1{1113HIII OTAeJlbHOrO 8-Me30Ha C OTHOCV1TeJlbHOi1 T04HOCTbiO -20%. 

KaK noKa3brBatoT ou,eHKIII , AllR 3Toro Heo6xoAIIIMO V13MepRTb KOOPAH

HaTbl TpeKoa oT nPOAYKToB pacnaAa B-MesoHa co cpeAHeKBaApaTVI4-

Hoi1 TOl.IHOCTbiO ax = 30 MKM. npllll.leM AilR peJl.ATHBVICTCKHX B-Me3o

HOB 3Ta OU,eHKa, B nepBOM np!116JlVI}I{eHHVI, He 3aBVICIIIT OT ~-$aKTO

pa B-MeaoHa, TaK KaK 3¢$eKT penRTVIBVICTCKoro yaenlll4eHHR ape

MeHvr ero }I{V!3HVI KOMneHCVIpyeTC.A YMeHbWeHVIeM YrllOB Bbl!leTa npo

AYKTOB pacnaAa. 
Cy~ecTBeHHoe 3Ha4eHHe HMeeT 

TaK}I{e ABYXTpeKoaoe paspeweH!IIe 

AeTeKTopa (l'>x). Tpe6oaaHHR K 

3TOMY napaMeTpy 3aBIIICRT OT V13y

l.laeMoi1 MOAbl pacnaAa, KOH¢111rypa

U.111111 MvtWeHVI Ill A6TeKTopa, VIM

nyllbCOB l.laCTIIIU,. no-BIIIAVIMOMY, 

ll<eJlaTeJlbHO HMeTb I'> X - 100 MKM • 

Ce4eH111e PQ}I{AeHVIR B-KeapKoe 

HeBeJlHKO /-0,5 MK6 npH 3HeprH

RX YHK/, 4TO Tpe6yeT BbiGOKO~ 

HHTeHCHBHOCTH nyl.!Ka ~aCTHU, Ha 

MHWeHH. B npoeKTe M4C /MHoro

~aCTVI4Hbli1 cneKTPOMeTp/ npeAnO

naraeTCR pa6oTaTb npH HHT6HCVIB-

HOCTIII aApOHHOrO ny~Ka AO 

2·107 c-1 C MHWeHbiO, COCTaBil.A

IOIIIei< 0,1 RAepHoi< AilHHbl. Y4HTbl-

PHC. I • PactreTHbie KPHBble oc

~HnnR~HH B-MesoHOB. 
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Pnc. 2. ITpHH~HnHanb
HaR cxeMa naBnHHoro 
AeTeKTopa /cnpaaa/ 
B cpaBH€HHH C npo
ITOPQHOHanbHhlM c'I.IeT
"tlHKoM. 

BaR 60nbWY~ MHOmeCTB€HHOCTb pOmAa~~HXCR 4aCTH4 H CHnbHY~ HO
HH3a4H~ OT R,qepH~X ¢parMeHTOB, o6pa3y~~HXCR npH B3aHMOA€~CT
BHRX, TaKa .A HHT€HCHBHOCTb Tpe6yeT· BbiCOKO~ 3arpy304HO~ CnOC06-
HOCTH (J max,.,. 5·10 7 C-l CM-2

) H paAHa~HOHHoi1 CTOi1KOCTH ,qei"eKTO
pa ( R r - 50 MpaA). 

BMeCTe C T€M Tpe6oBaHHR K Bp8M€HHOMY paapeweHH~ He CTOnb 
senHKH. HanpHMep, nPH ~t ,. 100 HC OAHOBpeMeHHO c HCCI1eAY8MbiM 
C06biTH€M, BKI1104aJO~HM B ce6R OKOnO ,qsyx A€CRTKOB TpeKOB, 8 aep
WHHHOM A€T€KTOpe 5y,qeT aaperHCTpHpoBaHO TaKme e~e H8CKOnbKO 
/a CPeAH€M - 2/ npRMbiX, XOPOWO pacnoaHaBaeMbJX TP€KOB, 4TO 
BPRA 111-1 cy~ecTaeHHo ycnomHHT aHanHa co5biTHR. 

HaH60nee nonyn.ApHbli1 THn A€TBKTOpa, KOTOPbli1 npeAnaraeTCR B 
HaCTOR~ee apeM.A C yKa3aHHOC1 ~€Ilbl0, - 3TO MHKPOCTpHnOBbl€ nony
npOBOAHHKOBbJ€ AeTeKTOpbJ. Hx napaMeTPbl c aanacoM YAOBJleT80PFI
JOT BCeM nepe4HCI1€HHbiM Tpe6oaaHI-1.AM, 3a HCKni048HH€M OAHOrO -
PaAHa~HOHHOC1 CTOC1KOCTH. npH THnW-IHOi:1 aenH4HHe R r =1 Mpa,q pe
cypc nonynposoAHHKOBoro AeTeKTOpa/TaK me, anpo4eM, KaK H APY
rHX TB8PAOT8nbHbiX ,qeTeKTOPOB/ 5yAeT COCTaBil.ATb acero ,qae He,qe
IlH. HMeeT CMbiCil no3TDMY paccMoTp€Tb a Kal.lecTse anbTepHaTHBbl 
raaopa3PRAHbJe ,qeTeKTOPbl. B ,qaHHOM coo6ll.leHHH Mbl npoaHanHaHpyeM 
803MomHocTH naaHHHbJX ,qeTeKTopo8 InA/. 

CxeMaTH48CKH na npeACTaBJl.AeT co6o~ nJlOCKH~ KOHA€HCaTop, aa
nOilHeHHbiH COOT8€TCTBYIO~HM ra30M /pHC. 2/. HanpfHK€HHe Ha ,qe
T8KTOpe no,q51-1paeTCR TdKHM o6p_a30M, 4T05bl 3Il€KTpOHbl, o6pa30BaB
WH€C.A nOCJl€ npOXOm,q8HI-1R 3ap.A>K€HHOi:1 4aCTHL.tbl, HHH4HHpOBaJlH Ta
YHC8HA0BCKH€ JlaBI-1Hbl, He 3aBepwaJO~H€CR HCKPOBblMH npo50.AMJ..1. 
XDTR M€XaHH3M pa3PRAa B nA TaKOi1 me, KaK H 8 nponOPL.tYIOHaJlbHOM 
C48T4J..1K€ /nC/, O,qHaKO Pa3IlH4H.A 8 KOH¢J..1rypaL.tHH 3J18KTPH48CKOro 
nOilR nPI-1BOART K cyu_:ecTB€HHbiM pa3JU141-1RM 8 xapaKTepe 3TJ..1X ,qe
TeKTOpOB: 
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1/ Ecn~ 8 nc aMnn~Ty,qa c~rHana He aae~C~T OT M€CTa o6paao

eaH~R nepe~~Horo 3n€KTpOHa, TO B na OHa 3KCnOH€H~~anbHO 3BB~

C~T OT Z -KOOPA~HaTbl, ~TO np~BO,Q~T K 60J1bWOMY aMnn~Ty,QHOMY 

paa6pocy c~rHanoa. 

2/ B nc BP€MR nORBJ1€H~.A c~rHana 3a8~C~T OT KOOP,Q~HaTbl npo

XOH<,QeH~.A ~acT~l.lbl, a a Hll TaKoi:i aa8~C~MOCT~ Her. 

3/ Cy~ecreeHHO no-pa3HOMY an~.A~T Ha xapaKrep~cT~K~ ,qeTeKTo

pa nonoH<~T€I1bHO 3aPAH<€HHble "10Hbl, B nc OHI-1 o6paay~T KOH1..1€HTp~

poeaHHbli1 3ap.A,Q B6J1J..13J..1 aHO,QHOi:i npOBOI10K~, KOTOpbli:i orpaHJ..1~J..1Ba

€T Pa3BJ..1Tit1e naeJ..1Hbl /orpaHY1~eHHo-nponopt.~I-10HanbHbiL1 peH<I-1M/. 

OroL1,q.A or npoeonoKY1, nonoH<J.1TenbHbJe VIOHbl nona,qa~r 8 o6naCTb 

cna6oro nonA t-1 coa,qa~r o6ceMHbli:i aap.A,q, LITO orpaHJ.1LJI-1BaeT aarpy-

30LJHyiO cnoco6HOCTb Cl..I€Tl..IJ.1Ka. B na 3TI-1 3¢¢eKTbl Hecyw.ecTB€HHbl, 

C O,QHOi:i CTOpOHbl, 3TO npi-180,Q~T K T€CHOMY COC€,QCT8y Jla8J..1HHOrO 

J..1 VICKPOBOrO P€}!{J.1MOB pa60Tbl ,Q€T6KTOpa, C ,qpyroi:i - K OI...I€Hb Bbi

COKOL1 3arpy30I...IHOi:i CnOC06HOCTI-1. 

4/ CJ.1rHaJ1 80 BH€WH€i1 4€nJ.1 nC onpe,qeJ1.A€TCR, B OCHOBHOM, 

,Q8V!}!{€H~€M nOI10>KJ.1T6I1bHbiX I-10HOB OT npoSOJ10K~, B n,Q - 3J1€KTPOH

HOL1 KOMnOH€HTOL1, 

n,a 8 HBCTO.A~ee speM.A nony1...1J.1nJ.1 W~POKO€ pacnpOCTpaHeHI-1€ 8 

$1-131-1Ke T.AmenbiX I-10H08. OHI-1 I-1Me~T o~eHb xopowee epeMeHHoe paa

peweHvte, ,qocTI-1raiOutee 0,14 HC /t/, ,Q080I1bHO 6onbWyiO aMnnvny,qy 

c~rHana - 100 MKA 121 /ee11~4~Ha 3apRAa a c~rHane 1 nKn/ ~ He

o6b1KH08€HHO BbiCOKYIO 3arpy30YHYIO CnOC06HOCTb; 

-2·10 9 ~...~acr.cM-2c- 1 /s/. Koop,q~HaTHoe paapeweHHe 3THX ,qereKro

po8 TBK>K€ ,QOI1}!{HQ 6b1Tb 01...1€Hb XOPOWJ.1M, 8 pa60T€ /4/ nOI1YI...I€Ha 3KC

neP\11M€HTBJ1bHa.A 04€HKa ax = 25 MKM. B $~3HKe TA>KeJ1biX HOHOB 

06biYHO J.1CnOI1b3YIOTC.A n.a c 3a30POM d =I 1-5/ MM' 3anonH.R€Mbl€ 

BbiCOKOMOI1€KYI1.APHbiM~ opraHJ.1~€CK\11M~ ra3aMIIt np\11 HJ..13KOM ,QBBI1€H~\11 

P 2: 10 Top. Pa3M€Pbl ,qeTeKTopoe o6btYHO He6onbw~e, HO eCTb np~

Mep n.Q pa3MePOM 1 X 1 M 2 /5/, 

01...1€8J..1,QHO, YTO ,Q€T€KTOp C TBKJ..1MI-1 CBOa::lCTBaMI-1 6blJ1 6bl OY€Hb 

noneaeH ,qil.R ¢VI3~KY1 BbiCOKY1x aHepr1.1L1. B n~Teparype / 4 • B + 121 onl-1-

caH PAA nonbiTOK np1-1MeHeHI-1.A n,a ,qn.A per1.1cTpa~1-1J..1 pen.ATJ..1B~crcK1<1X 

yaCTI-1U,. 

nepea.A TPY,QHOCTb COCTOI-1T B TOM, I...ITO nllOTHOCTb J..10Hio13al.IJ..1J..1 OT 

pen.AT~B~CTCKOL1 4BCTJ..1l.lbl 8 TblC.A41-1 pa3 M€HbW€, 4€M OT M6,QI1€HHOrO 

MHOroaap.A,QHOrO VIOHa, 4TO npl-1 CJ..1J1bHOi1 3aBVICJ..1MOCTit1 K03$$1t141t1€H

Ta raaoeoro YCI-1J1€Hit1.A OT KOOp,Qit1HaTbl nepBY14HOro 3J1€KTPOHa nplt1-

BO,Q~T K 04€Hb 60J1bWOMY BMni11t1TY,QHOMY pa36pocy BbiXO,QHOrO Clt1rHa

na. K 3TOMY A06aen~~TC.A ¢nyKTyau,HH nepa~4HO~ lt10Hit13Bl.llt11t1, Ecn1-1 

npvt 3TOM no~BI1.AIOTC.A naBI-1Hbl C 3aP.AAOM B HeCKOilbKO n~KOKynoH, 

TO OHI-1 nepeXO,QAT B CTP1t1M€Pbl H Bbl3b1Ba~T lt1CKPOBbl€ npo60Y1, 

3ro aacraan.AeT ycraHaBni-1BaTb ,qocTaT04HO HJ..13K~L1 nopor 3neKTpo

HHKit1 An.A 3$¢€KTit18HOL1 perHCTpa~HH pen.AT~81t1CTCKJ.1X 4BCT1t1~. 
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PHc. 3. CxeMa na
BHHHoro ~€T€KTQ-
pa /l 2i . KaTo,o;bi 

/J/ H aHOA /2/, 
H3rOTOBJI€HHbl€ H3 

,o;roparrJOMHHHeaoH 
tiJOJibrH TOJIII.J;HHOH 
5 MKM; J - M€JK-

3JI€KTpO,lJ;HhiJ1: H30-

JIRTOp H3 oprcTeK
rra, 4 - KOJIJIHMarop. 

PHc. 4. 3~eKTHBHOCTb perHcrpa~HH 
{3 -l..£3CTHIJ; B JI3BHHHOM J.J;€T€KTOp€, 

CrperrKoH OTMel..IeHo Ha~arro HCKpoo6pa-
3oaaHHH. 

B pa6oTe 1121 HaM YAanocb AD6~Tb
Cf1 YCTOI-14HBOJ.1 VI BbiCOK03$$€KTHBHoa.1 
pa60Tbl n.Q np~ per~cTpa~~~ $-4aCT~~. 
rnaBHbl€ OC06eHHOCTH VICnOJlb30BaHHO-

0~--f.--f,----}7--fo--,!,;- ro .Q€T€KTOpa: cpaBHHT€!1bHO BbJCOKO€ ~o >0 AaBneH~e rasa /P = 2 aTM./, np~Me-
U,nV HeHHe 6naropo.QHoro raaa /aproH/ c 

MHHHMaJlbH~MH npHM€Cf1MH opraHHKH 
/~ao6yTaH- 0,5%/, cne4~anbHaR ~op
Ma M€~3Jl€KTpO.QHOrO H30Jlf1TOpa /pHC.3/. 

Ha p111c. 4 noKaaaHa c4eTHaR xapaKTepHCTHKa All.R .B-4aCTHL4 npV! 
nopore perHCTpa4HH 65 HA. 3¢$eKTHBHOCTb Ha nnaTo cocTaBnReT 
f = 99%. npl-1 HanpR>+<eHJ.1J.1 u = 4, 9 KB Ha41-1Ha10T noRBJlRTbCR J.1CKPO
Bble npo6o~t~, J.1Hiti~HI-1PYeMbre ,13-4aCTJ.11..1aMH. CHrHaJlbl HMeiOT <!>DPMY, 
6JlJ.13KYIO K TpeyrOJlbHO~, C apeMeHeM HapaCTaHJ.1R ~lQQ HC J.1 TaKJ.1M 
>+<e apeMeHeM cnaAa. AMnllHTYAHOe pacnpeAeJleHHe c~t~rHanoa noKa3aHO 
Ha p~c. 5. 

BTopaR npo6neMa o6ycnoaneHa CHJlbHOHOHV!31-1PYIO~J.1MJ.1 4aCTH~aM~t~, 
KOTOpble Hel-136e>KHO np~t~CYTCTBYIOT B J11060M aAPOHHOM nY4Ke J.1 MOryT 
8bl3biBaTb HCKPOBble npo6oH B n.a. AAPOHbl c 3Hepr~t~ee1 E ::: 2 r3B 
o6pasyiOT B BeU.jeCTBe AeTeKTOpa MHOrosapRAHble V!OHbl C Ce4eHHeM 
~ 0,1 6. KaK noKasan~t~ J.13MepeH~t~R, np~t~ npoxo>KAeH~t~l-1 4epes npo
noPI..I~t~oHallbHYIO KaMepy ny4Ka n~t~OHOB J.1 nPOTOHOB C ltiMnYilbCOM 5 r38/c B~AeneH~e 3Hepr~~ B He~ C eepoRTHOCTb~ /-JQ-7/ AOCT~
raeT 5000-KpaTHO~ J.10HH3a~J.1H OT pellRTJ.1BHCTCKO~ 4aCTHI..Ibl /pHC.6/. 
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Pac. 6. Pacrrpegerre
HHe 3Heproso~erreHHR 

B rrponop~HOHaiTbHOH 
KaMepe nPH rrpoxo~
geHHH qepe3 Hee ag
poHa BblCOKOH: 3Hep-

rm1. ITo ocH·a6c-

ti' 

ti' 
E 

ti' 

~Hcc - nopor perH
cTpa~HH B egHHH~aX 

cpegHeft B€J1H't!HHbi 

cHrHarra, no ocH op- ti1 

gHHaT - 3~~eKTHB-

OJ 

' •, 
' • ' ' Jl--\ 

PHc. 5. AMnnHTYAHOe 
pacnpegeneaae carHa
rroB OT ~-qaCTH~ B 

naBHHHOM A€T€KTOpe. 

HOCTb perHCTpaQHH 

agpoaa. 
U~L-~----~~--~L-~--~~~--~ 
. 1 2 5 10 20 50 100 200 500 103 2000 50Xl 1cf 

e, 

" ff){J 

8fJ 

60 

"' 
to 

0 
tO .. 2 

., 
n.~. ·.JOO~ /0 

• 

2 

U, tcV 

A 

PHc. 7. BnHHHHe a -qacTH:u; Ha pe

rHcTpa:u;HID ~-'tlaCTHLJ;. rpa~HK nony
qea B T€X ~e YCJIOBHRX, 'tiTO H Ha 
pHC. 4, HO npH o6nyqeHHH JlaBHH

HOrO geTeKTQpa a-qaCTHLJ;aMH C HH

TeHCHBHOCTbiD 300 C-i • qaCTOTa 

HCKpoo6pa30BaHHH OT a-qaCTHLJ; 

o6o3Ha'tleHa nsp. 
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PHc. 8. CxeMa na
BHHHoro ~eTeKTOpa 
gDH HCnODh30BaHHH 
B B€pillHHHOM geTeK
TOpe, 

Bn~RHHe c~t~nbHOHOHH3HPY~~HX 48CTH4 H8 pa60TY na npOHJlJl~CTPH
poaaHO Ha PHC. ], Ha KOTOPQM TaK me, KaK H Ha PHC, 4, noKa3a
Ha C46TH8R xapaKTepHCTHKa ,QJlR ~-4aCTHU, HO npH ,QOnOJ1HHT€JlbHOM 
o6ny48HHH A8T6KTOpa a-4aCTH43MH C HHTeHCHBHOCTb~ 300 c-1 , HO
HH3Hpy10tqaR CnOC06HOCTb KOTOPhiX B 300 pa3 BbiWe, 48M y /3-4aCn1LJ.. 
a-4aCTI-1LJ.bl Bbl3bi8810T '-'ICKPOBbl€ npo6DI·1 C 48CTOTOH n

6
p, KOTOpbl8 npi-1-

BOART K naAeHHIO 3¢$8KTHBHOCTH perHCTPaU.HH /3-48CTHLJ., 
CoaMeCTHbJH aHanH3 ,QaHHbiX, npi4Be,QeHHbiX Ha plt1c. 5-7, a TaK>Ke 

Y48T TOrO ¢aKTa, 4TO B8JlH4HHa CHrHana Ha CTpHne B H8CKOJ1bKO 
paa /3 +51 npesbtwaeT aMnllVITYAY c~t~rHana co acero aHo,Qa fBI, no
aaonfleT c,qenaTb aaK1110YeH!IIe o TOM, YTO ecn111 Bbi6PaTb cpeAHIOIO 8e
IJV14V1HY CVIrHalla Ha CTpillne n.£l OT pe11fiTV1BIIICTCKOi1 4aCTV14bl Ha 
ypoaHe 20 ¢K11, To aepofiTHOCTb V1CKpoo6pa3o8aHV1fl np111 npoxom,qeH!IIill 
"epe3 n.Q aAPOHa 5yAeT S 10-7 . 

np111 TaKO~ aepOfiTHOCTIII IIICKpoo6pa308aHV1e He fi8I1ReTCfl cepbe3-
Hb1M npenfiTCT8!11eM. KaK 6b111o noKa3aHo 8 pa6oTe/l12/ , nPIII ManoM 
Co,qepmaH!III-1 opraHI-1KI-1 8 rase IIICKPbl He nopTRT 311eKTPO,QOB ,qeTeKTO
pa, a BXO,QHble 4en111 YCI-111V1TeJ1R Ha,qemHO ~aLQI-1lJ.IaiOTCR ,QV10,QHO-pe3V1-
CTOPHOI1 4eno4Kol1. MepTaoe apeMfl ,qeTeKTOpa, cy,qR no ,qaHHbiM 1131 , 
MO>KeT 6b1Tb ,Q08e,qeHO ,QO 1 MC, TaKiiiM o6pa30M noTe pill 3ctxJ>eKTV!BHO
CTI-1 8 peaJlbHOM ny4Ke He 6y,qyT npeBbiWaTb 1%. 

TaK KaK TpeTbfl npo6neMa HaM noKa HelllaaecTHa, MO>KHO paccMoT
peTb sapHaHT n.a AnR BepwHHHoro AeTeKTopa /pHC. 8; . .QeTeKTOP 
COCTOIIIT 1113 ABYX nnaCTIIIH, aHO,QHOila ill KaTOAHOIIi, Me}!(,qy KOTOPbiMVI 
HaXOAVITCR CeTKa. 3a30pbl KaTo,q-ceTKa VI aHo,q-ceTKa COCTaBJlRIOT 
0, 5 MM Ka}!(,qbllli. CeTKa HaMoTaHa npoaonoKoill ,qlllaMeTpoM 20 MKM c 
waroM 100 MKM. AHOA pas,qeneH Ha CTpVInbl C warOM 100 MKM. Ha
npaaneHVIR CTplllnOB ill npoBOJlOK CeTKVI B3aVIMHO nepneH,qVIKYilRpHbl, 
Me}!(311eKTPOAHOe npocTpaHCTBO sanonHReTcR KCeHOHOM c ,qo6asKaMI-1 
,qo ,qaaneHVIR 5 aTM. YyacTBV1Te!1bHaR noeepxHoCTb ,qeTeKTopa -
3x3 CM 2

• 

CeTKa pas,qenReT o6DeM C4eT4VIKa Ha ,qpella¢oabllli /a KOTopoM o6-
pasyeTCR -80 3JleKTpOHOB nocne npOXO}!(,qeHillfl peJlfiTI-1BVICTCKO~ 4a
CTVI4bl/ V1 YCV111V1TeJlbHbllli. 3TO n03BOJ1ReT yMeHbWIIITb aMn111-1TY,QHbiV1 
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pas6poc, TaK KaK ace 3neKTPOHb1, o6pasoaaHHbJe a ,qpe~¢loaoM npo

M€>KYTKe, npOXO.QfiT npJIIM€pHO O.QVIHaKOBbl~ nyTb B YCV1JlVIT€JlbHOM 

npoMe>l<yTKe. napaMeTpbl ceTKVI no,qo6paHbl TaKVIM o6pasoM, ~ono6bl ee 

npospa4HOCTb ,qnfl 3Jl€KTpoHoa, ABVI>KY~VIXCfl V13 ,qpe~¢loaoro npoMe

>I<YTKa, COCTaBilflfla 100%, a pas6poc YCV1Jl€HJ.1fl V13-3a pa3IlV14VIfl ny

T€~ He npea~wan 1%. 
Ou,eHVIM Tenepb B03MO>KHble napaMeTpbl TaKoro ,qeTeKTopa • 

.QnY1T8JlbHOCTb CVIrHaila Ha BbiXO.Q€ TaKOro n.a onpe,qeJlfi8TCfl ape

M8H€M c6opa 3Jl€KTPOHOB V13 ,qpe~¢loaoro npOM8>KYTKa VI 6yAeT Co

CTaBilf!Tb -1 Q HC Ha nonyBbiCOT€. 

Cpe.QHflfl aenV14VIHa CVIrHana ,qnfl penf!TVIBVICTCKVIX 4aCTV1~ MO>KeT 

6b1Tb yCTaHosneHa Ha YPOBHe - 20 <PI<n /120000 3neKTpoHoa/, 4To 
8 5 pa3 npeBbiWaeT CVIrHaJl OT nonynPOBO.QHVIKOBbiX MVIKPOCTpV1nOBbiX 

.Q€T8KTOPOB. 

npV1 60ilbWV1X HanpfiN<8HHOCTfiX none~ VI M8JlbiX 3830pax 8 n.a .QJ.1¢l

¢lY3VIfl 3Jl8KTPOHOB .QOil>KHa 6b1Tb cpaBHVIT€JlbHO H860ilbWO~ faD -
- 50 MKM/. V13M€P€HVI8 aMnJlVITY.Qbl CVIrHaJla Ha Ka>K.QOM CTpV1ne C T04-

HOCTb!O 10% n03BOJlJ.1T Onpe.Q8Jlf1Tb KOOP.Qit1HaTy npOXO>K.Q8HV1fl 48CTVI~bl 
no U,8HTpy Tfi>K8CTJ.1 pacnpe,qeJl€HJ.1fl 38Pfi.Qa Ha CTpVInax C T04HOCTb!O 

Ux = 20 MKM • 

.QsyxTpeKoaoe paapeweHJ.1e nocne MaTeMaTV14€CKO~ o6pa6oTKJ.1 co-

6brTV1fl MO>K€T COCTaBJlRTb fiX - 1 00 MKM. 

3arpyso4Hafl cnoco6HocTb n.a orpaHVI4VIBaeTcfl VICKPOBbiMY1 npo6o

RMVI. VIa BbJWenpJ.1ae,qeHHbiX u,1-1¢p cne,qyeT, 4TO np1-1 J.1HTeHCit1BHOCTVI 

1Q8 C~ H83¢l¢l8KTVIBHOCTb .Q€T8KTOpa 6y,qeT COCTaBJlfiTb 10%. 06D-

8MHbl~ 3aPfi.Q B ,qpe~¢lOBOM npOM8>KYTK€ orpaHV14V1BaeT 3arpy30t..lHYIO 

cnoco6HOCTb cyuteCTBeHHO cna6ee I Jmax = 10 9 CM - 2c-1 I. 
P a,q1-1a U,lt10HHbte nospe>K.Q8HJ.1fl ,qeTeKTopa Hesenlt1KJ.1 6na ro,qapf! Ma

Jl8HbKO~ aMnJlVITy,qe CVIfHana, 60ilbWO~ noaepxHOCTVI aHO.Qa VI He60Jlb

WOMY co,qep>KaHVIIO opraHJ.148CKY!X npJ.1Meceill a rase. CyMMapHbl~ aapfi.Q, 

8bi.Q8Jlfi!OlltV1~Cfl 8 YfCKpax, CYut8CTBeHHO M€HbW€ TOfO, KOTOpbl~ nepe

HOCfiT OCHOBHbl8 JlBBY1Hbl, n03TOMY VIX BKJla.Q 8 nospe>K.Q€HY18 .QeTeKTO

pa .QOJ1}1{8H 6b1Tb H860ilbWVIM. CpaaHI-1Bafl n.a c nponop~J.10HailbHb1Mit1 

KaMepaMY1, MO}I{HO ou,eHVITb era pa,qVIau,VIoHHYIO CTO~KOCTb Rr 
- 50 MpaA. 

TaKY1M o6pa30M, a HaCTORll.lee apeMfl He BJ.1.QHO npi-1HU,V1nV1anbHbiX 

npenRTCTBVI~ .QJlfl C03.QBHY1fl np84VI3YfOHHOrO KOOP.QVIHaTHOfO .Q8T8KTO

pa Ha OCH088 n.a, a ero OX<V1.Qa8Mble napaMeTPbl noJlHOCTbiO COOTB8T

CTBY!OT Tpe6oaaHVIfiM, npe.QbfiBJlfleMbiM K BepWVIHHbiM .Q8T8KTOpaM .Qllfl 

Vlccne,qosaHVIfl ¢lV13VIKV1 B-KaapKos Ha ycKOPVITenRx c ¢lJ.1KCV1poaaHHoill 

MV1W8Hbl0, 

A aTop BbiPa>KaeT 6na ro,qa PHOCT b ·3. 8. KPYMWT8~HY J.1 n. K. nbiTKVIHY 

sa MHOfOI.lVICJ18HHb18 CTV1MY11111PYIOutV18 o6Cy}I{,Q8Hit1R, 10 .A ,6y,qaroey 3a 

nOAA8P)!{KY pa6oTbl, A .A .KYPV14b1HY 1t1 A .H. 3axapl.leHKO - sa nOMOutb 

8 lt13M8P8HVIfiX, 

7 
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