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AKHMOB ~.K. H AP· 

CHCTeMa MOHHTOpHpo&aHHA ny4Ka Ha nponop~HOHanbH~X 
KaMepax AnA YCTaHO&KH "nHOH" 

13 . 12385 

OnHc~aa~TcA xapaKTepHCTHKH nponop~HOHanbH~x MHoronpoaon04H~x 
KaMep pa3MepOM 128x128 MM2 H cnoco6 HX HCnOnb30BaHHA AnA MOHHTOpHpO
BaHHA wHpoKoanepTypH~x ny4KOB 4aCTH~. CHrHanbH~e npoaonoKH KaMep, 
HaMOTaHHWe C WarOM 2 MM, Ofi~eAHHA~TCA B rpynn~ C 4HCnOM npOBOnOK OT 1 
AO 13.KaMep~ OTnH4a~TCA npOCTOTOH KOHCTpyK~HH H OTHOCHTenbHO HH3KHM 
YPOBHeM wyMoa~x HMnynbcoa. PaccMaTpHaaeTCA 3neKTPOHHKa, H3roToaneH
HaA AnA pa6oT~ c KaMepaMH. 

Hcn~TaHHA noKa3anH, 4TO xapaKTepHCTHKH KaMep~ npaKTH4eCKH He 
3aBHCAT OT 4HCna npOBOnQK B rpynne . AnA OnHCaHHOH CHCTeM~ xapaKTepHa 
YHHBepcanbHOCTb, 3KOHOMH4HOCTb, aBTOHOMHOCTb H B~COKOe 6~CTPOAeHCTBHe 
a peanb t<OM MacwTa6e apeMeHH. 

Pa6oTa a~nonHeHa a fla6opaTOPHH AAePH~x npo6neM OH~H. 

Coo6meHHe 06~o&l!BHBHHoro HHCTHTyTa RtlepHbJX HccneQoaaHHA. 1ly6aa 1979 

Akimov Yu. K. et al. 

Beam Monitoring System for Proportional · 
Chambers of t~e PION Setup 

13 - 12385 

Some characteristics of proportional multiwire chambers 
128xl28 mm 2 in size and their application to monitoring particle 
beams of a wide aperture are described. Chamber signal wires, 
coiled with a 2 mm step, are united in groups with wire numbers 
from 1 to 13. The chambers are of a simple design and a relatively 
low noise. ElP.ctronlc units created for chamber operating are 
considered. Tests indicated that chamber characteristics do not 
depend on a number of wires in a group. The system described opera
tes in real time. 

The investigation has been performed at the laboratory of 
Nuclear Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubno 1979 

© 1979 06'be~•HeHHW~ MHCT•f'YT' Jll1epHWJC •ccne~OBBHMJI Jly6H8 

BBEAEHI1E 

B nocneAH~e roA~ c~cTeM~ MHoronposono4H~x nponop~~oHanb
H~X KaMep W~pOKO np~MeH~~TC~ B 3KCnep~MeHTaX Ha ny4KaX 
ycKop~Tene~. B CB~3~ c 3T~M npeACTasn~eT ~HTepec ~3y4eH~e 
HOBbiX B03MOmHOCTe~ no ~ccneAOBaH~~ AeTeKTOpOB 4aCT~~ TaKOrO 
T~na. 

B P~Ae 3Kcnep~MeHTanbH~X ycTaHOBOK c~cTeM~ nponup~~oHanb
HbiX KaMep pacnonara~Tc~ HenocpeACTBeHHO B naAa~l!leM ny4Ke 
3ap~meHH~X 4aCT~~ An~ onpeAeneH~~ ~X TpaeKTOP~~. np~ pa3Me
pax ~CcneAyeM~X M~WeHe~ B HeCKOnbKO AeCRTKOB cM2 ~CnOnb-
30BaH~e MHOronpOBOn04H~X nponop~~OHanbH~X KaMep CTaHAapT
HOrO T~na C warOM HaMOTK~ 4YBCTB~TenbH~X npOBOnOK B 2 MM 
Tpe6yeT 3Ha4~TenbHOro 4~cna KaHanos 3neKTpOH~K~. 0AHaKo, 
ecn~ He06XOA~MO B~AeneH~e TpaeKTOp~~ 4aCT~~ B npeAenax 
onpeAeneHHoro TenecHoro yrna, TO MomeT 6~Tb ocyl!leCTBneHo 
o6beA~HeH~e 4YBCTB~TenbH~x nposonoK KaMep B rpynn~. TaKo~ 
cnoco6 pa6oT~ KaMep 6~n ~cnonb30BaH An~ Konn~Ma~~~ w~poKo
anepTypHoro ny4Ka n~OHOB Ha ycTaHOBKe "n~OH 11 , C03AaBaeMO~ 
na6opaTOp~e~ ~AePH~X npo6neM 011RI1 COBMeCTHO C 11HCT~TYTOM 
~AePH~X ~ccneAOBaH~~ AH CCCP. 

rpynna ~3 HeCKOnbK~X npOBOnOK COeA~H~nacb C BXOAOM 
OAHOrO npeABap~TenbHOro yc~n~TenR. npoBOA~n~Cb cpaBH~Tenb

H~e ~3MepeH~~ xapaKTep~cT~K KaMep~ np~ ~3MeHeH~~ 4~cna 

nposonoK B rpynne OT 1 AD 13. 
Ha OCHOBe npeABap~TenbH~X ~cn~TaH~~ 6~na C03AaHa on~THaR 

C~CTeMa AnR Konn~Ma~~~ ny4Ka 4aCT~~, COCTORI!IaR ~3 4eT~peX 

nponop~~OHanbH~X KaMep C rpynn~pOBKO~ 4YBCTB~TenbH~X H~Te~ 
~ cne~~anbHO~ 3neKTpOHHO~ CXeMO~ AnR OT6opa TpaeKTOp~~ 
B npeAenax 3aAaHHoro TenecHoro yrna. 11cn~TaH~~ c~cTeM~ 
npOBOA~n~Cb Ha Me30HHOM KaHane C~HXPO~~KnOTpOHa nRn 011RI1. 
B HacTO~I!Ie~ pa6oTe on~c~sa~Tc~ KOHCTPYK~~~ KaMep, per~cTp~

PY~IIIaR 3neKTpOH~Ka ~ np~BOARTCR OCHOBH~e pe3ynbTaT~ ~Cn~Ta

H~~. 

KOHCTPYKU11R nPOnOPU110HAnbHO~ KAMEPW 

061!1~~ B~A KaMep~ np~BeAeH Ha p~c. 1. KOHCTPYKT~BHO OHa 
COCTO~T ~3 ABYX pa3beMH~X 4aCTe~: paMK~ C KaTOAHO~ CeTKO~ 
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P~c.1. KoHcTpyK~~R nponop~~oHanbHO~ KaMep~. 1 - paMK~ ~3 
3nOKC~AHOrO KOMnayHAa, 2 - KOnb~O ~3 ry64aTO~ pe3~H~, 

3 - npOBOn04K~ KaTOAH~X ceTOK, 4 - npOBOn04K~ aHOAHO~ 
CeTK~, 5 - nonOCK~ CTeKna, 6 - OTBepcT~R AnR nOABOAa 
ra3oeo~ cMec~. 

~ paMK~ c KaTOAHO~ ~ aHOAHO~ ceTKaM~. CoeA~HR~TCR paMK~ 
np~ nOMO~~ 4eT~pex BTYnOK, BMOHT~POBaHH~X B yrn~ paMOK 
C OTHOC~TenbHO~ T04HOCTb~ +10 MKM, ~ HanpaBnR~~~X wn~neK . 

repMeT~4HOCTb o6ecne4~BaeTCR KOnb~OM ~3 nop~CTO~ pe3~Hbl, 
nema~~M B cne~~anbHOM na3y OAHO~ ~3 paMOK. 06e paMK~ 
~3rOTaBn~Ba~TCR MeTOAOM BaKyyMHOrO n~TbR ~3 3nOKC~AHOrO 
KOMnayHAa K-115 c KBap~eBbiM HanonH~TeneM I t/. AnR mecTKOCT~ 
OH~ apM~poeaHbl nonocKaM~ cTeKna. 0KHa KaMepbl BblnonHeHbl 
~3 naecaHOBO~ nneHK~ TOn~~HO~ 40 MKM. npoeon04K~ KaTOAH~X 
~ aHOAH~X CeTOK 3aKpennR~TCR nocpeACTBOM na~K~ Ha nonOCKaX 
<!>Onbr~pOBaHHOrO CTeKnOTeKCTOn~Ta, BKneeHHbiX B COOTBeTCTBy~
~~e na3~ paMoK. HaMOTKa aHOAHO~ ceTK~ npo~3BOA~TCR c T04-
HOCTb~ YCTaHOBK~ npoeonOK +50 MKM OTHOC~TenbHO ~eHTpOB 
HanpaenR~~~x BTynoK, 4TO no3eonReT co6~paTb KaMepbl e 6noK~ 
np~ AOCTaT04HO~ An~He wn~neK 6e3 AOnonH~TenbHO~ ~cT~poeK~. 
AHOAHaR ceTKa HaMaT~eaeTcR npoeonoKo~ ~3 3ono4eHoro 
eonb<!>paMo-peH~eeoro - cnnaea c waroM 2+0,05 MM. A~aMeTp 

npoeonoK~ - 20 MKM, HaTRmeH~e 45+1 r~ CeTK~ KaTOAHbiX 
nnocKocTe~ KaMepbl HaMOTaHbl npoeonoKoi1 ~3 6ep~nn~eeoi1 6poH-
3~ A~aMeTpOM 100 MKM C WarOM 1+0,05 MM ~ HaTRmeH~eM npoeo
nOK 150+2 r. nonepe4Hoe ce4eH~e 4YBCTB~TenbHOi1 o6nacT~ 
KaMepbl cocTaenReT 128x128 MM2, 3Ke~eaneHTHoe Kon~4eCTBO 
MaTep~ana Ha nyT~ 4aCT~~ - 0,05 r/cM2, MaKC~ManbHaR HeKOM
nnaHapHOCTb npoeon04H~X 3neKTPOAOB - 0,05 MM. 
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04~CTKA ~ KOHTPOnb KA4ECTBA 
~3rOTOBnEH~~ KAMEP 

PaMK~ c HaMOTaHH~M~ Ha H~x aHOAH~M~ ~ KaTOAH~M~ ceTKaM~ 

nOABeprn~cb nocne ~x ~3rOTOBneH~R PRAY TexHonor~4ecK~x 
onepa~~~.o6ecne4~Ba~~~x Tpe6yeM~e pa6o4~e xapaKTep~cT~K~ 

KaMep. 
KoHTponb reoMeTp~4ecKoro pacnonomeH~R npoeono4H~x 

3neKTPOAOB npOBOA~nCR cornacHO MeTOAY, npeAnOmeHHOMY B pa-
6oTe/2~ ~3MepRnacb eMKOCTb KamAoro npoeono4Horo 3neKTPOAa 
aHOAHO~ CeTK~ OTHOC~TenbHO o6e~X KaTOAH~X CeTOK. nony4eH
HOe pacnpeAeneH~e eMKOCTe~ npoeonoK no nno~aA~ KaMepbl 
npeACTaBneHO Ha p~c. 2. 0TCYTCTB~e XOpowero KOHTaKTa np~ 

~nrp 
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10 20 30 1,0 50 60 
HOMep npoeonoK~ 

P~c.2. PacnpeAeneH~e eMKOCTe~ aHOAH~x npoeonoK OTHOC~TenbHO 
o6e~x KaTOAH~x nnocKocTe~ no nno~aA~ KaMep~. 

na~Ke npoeonoK aHOAHOi1 ceTK~ np~BOA~T K noReneH~~ e~6pocoe 
Ha np~BeAeHHOM pacnpeAeneH~~. Aanee npoBOA~nacb ynbTpa3ey
KoeaR 04~CTKa npoeonoK ~ noeepxHOCTe~ paMoK e eaHHe c pa3n~4-
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H~M~ paCTBOp~TenHM~ /6eH3~H, cn~pT, ~peOH-113/ no MeTOA~Ke, 
nOAP06Ho on~caHHO~ a pa6oye / 3/ .nocneAOBaTenbHOCTb onepa4~~ 
04~CTK~, BpeMH o6pa60TK~ KaMep B BaHHe, COCTaB paCTBOpa 
MOryT OnpeAenHTbCH on~TH~M nyTeM. np~ 3TOM OCHOBH~M~ nOKa-
3aTenHM~, xapaKTep~3y~~~M~ CTeneHb 4~CTOT~ KaMep~, 6~n~ 
np~HHT~: 

a/ OTCYTCTB~e n~n~HOK, OKan~H~, naHnbHOrO ~n~ca Ha 
npoaon04KaX np~ paCCMOTpeH~~ ~X nOA M~KpOCKOnOM, 

6/ ManaH aen~4~Ha cyMMapHoro TeMHOaoro TOKa KaMep np~ 
~cn~TaH~~ ~X nOA HanpHmeH~eM Ha B03AyXe. 

Ha p~c.3 noKa3aHa 3aa~c~MOCTb cyMMapHoro TOKa co acex 
64 nposono4eK aHOAHO~ nnOCKOCT~ OT np~nomeHHOrO HanpHmeH~H. 
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P~c. 3. CyMMapHbl~ TeMHOBO~ TOK nponop4~0HanbHO~ KaMepbl a 
3aB~C~MOCT~ OT np~nomeHHOro HanpHmeH~H Ha B03AYXe. 

H3 P~CYHKa cneAyeT, 4TO np~ ~cn~TaH~Hx Ha B03AYXe 3Ha4eH~e 
TeMHOBOrO TOKa KaMep~ 8 nepec4eTe Ha OAHY aHOAHY~ npoeo
nOKY AO HanpHmeH~H -5 KB He npee~waeT 0,04 MKA . 
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CneAyeT OTMeT~Tb, 4TO o6pa6oTKa paMOK a aaHHe c ~peo
HOM-113 npeACTaBnHeTCH menaTenbHO~ BCneACTB~e nOB~WeH~H 
pa6oT~ a~XOAa 3neKTPOHOB np~ nacc~a~poaaH~~ npoaonoK KaToA
HO~ nnOCKOCT~/4/ , np~ 3TOM nOB~WaeTCH CTafi~nbHOCTb pa6oT~ 
KaMep~ ~ CH~maeTCH ypOBeHb WYMOB~X ~MnynbCOB. 

repMeT~4HOCTb KaMep nocne ~x c6opK~ npoaepHnacb cnoco-
6oM, npeACTaaneHH~M Ha p~C. 4. np~ nOMO~~ ABYX 4YBCTB~Tenb-

• • 
3 D 4 

I 

P~c.4. CxeMa ~cn~TaH~H KaMep Ha repMeT~4HOCTb. 1 - 6annoH 
C aprOHOM, 2 - ~rOnb4aT~~ BeHT~nb, 3, 4 - paCXOAOMep~ 
AnH cpaBHeH~H nOTOKOB Ha BXOAe ~ B~XOAe KaMep~ . 

H~X paCXOAOMepOB cpaBH~BancH noTOK ra3a (Ar) Ha BXOAe 
~ a~XOAe KaMep~. KaMepa C4~Tanacb AOCTaT04HO repMeT~4HO~, 

ecn~ noTep~ ra3a cocTaBnHn~ He 6onee 0,5%. 

CTEHAOB~E HCn~TAHHR KAMEP 

nocne c6opK~ ~ npoaeAeH~H on~caHH~X a~we onepa4~~ 

npOBOA~n~Cb ~cn~TaH~H nponOp4~0HanbH~X KaMep Ha CTeHAe no 
MeTOA~Ke, aHanor~4HO~ on~caHHO~ a pa6oye l 2/. 

KaMep~ pa6oTan~ Ha ra3oao~ cMec~ Ar + 30% CO 2 + 2,6% CzHr,OH. 
AnH ~cn~TaH~~ np~MeHHnCH ~CT04H~K ,B-4acT~4 90sr. Konn~Ma4~H 
OCy~eCTBnHnacb ABYMH CB~H40B~M~ nnaCT~HKaM~ C 3a30pOM 1 MM. 
3anycK CXeM~ CTp06~poaaH~H ~MnynbCOB C KaMep~ npOBOA~nCH 
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C~CTeMOH ~3 ABYX C~~HT~nn~~~OHHbiX C4eT4~KOB, BKn~4eHH~X Ha 
cosnaAeH~~- An~TenbHOCTb ~Mnynbcos CTpo6a MeH~nacb s npeAe
nax OT 10 AO 200 HC. An~ ~3y4eH~~ aas~c~MOCT~ xapaKTep~cT~K 
KaMep~ OT 4~cna napannenbHO coeA~HeHH~x aHOAH~x nposonoK 
~ -~cT04H~K nepeMe~anc~ no nno~aA~ KaMep~. 

Ha p~c. 5 npeACTasneH~ Kp~s~e aas~c~MOCT~ 3$$eKT~BHOCT~ 
KaMep~ OT np~no~eHHOro Hanp~~eH~~ An~ M~H~ManbHO ~OH~3~py~-

£.% 
100 Ar•30%C02 +2,6%C2HsOH 
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P~c.S. 3asHcHMOCTb 3$$eKTHBHOCTH nponop~HOHanbHOH KaMepbl 
OT npHnO~eHHOrO Hanp~~eHH~ An~ MHHHManbHO HOHH3Hpy~~HX 
4aCTH~. 

~HX 4aCTH~ B ~eHTpe /4HCnO napannenbHO COeAHHeHH~X H~TeH 
paBHO 13/ H Ha Kpa~ pa604eA o6naCTH KaMep~ /eA~HH4H~e 
HHTH/. BHAHO, 4TO B o6naCTH pa604HX Hanp~~eHHH 3$$eKT~B
HOCTb KaMep npaKTH4eCKH He 3aBHCHT OT 4HCna npOBOnOK 
B rpynne. 3aBHCHMOCTb 4HCna WYMOB~X HMnynbCOB /6e3 ~
HCT04HHKa/ OT npHnO~eHHOrO Hanp~~eHH~ noKa3aHa Ha PHC. 6. 
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PHc.6. 4~cno WYMOB~X ~MnynbCOB KaMep~ npH HCn~raHH~X 6e3 
~ -HCTOyHHKa B 3aBHCHMOCTH OT Hanp~~eHH~. 

An~ onpeAeneHH~ speMeHHoro paapeweHH~ KaMep H3Mep~nHcb 
Kp~B~e 3aAep~aHH~X COBnaAeHHH HMnynbCOB OT KaMep~ no OTHO
WeHH~ K HMnynbCaM CTpo6a. Ha pHc. ] noKa3aH~ T~nH4H~e 
speMeHH~e cneKTp~ cosnaAeHHA. WHpHHa sepwHH~ pacnpeAeneHH~ 

onpeAen~eTc~ AnHTenbHOCTb~ HMnynbcos $opM~posaTen~. BpeMeH
HOe paapeweHHe KaMep~ COBMeCTHO C perHCTpHpy~~eA 3neKTpo
HHKOH MO~HO paCC4~TaTb, HCXOA~ H3 An~TenbHOCTH cnaAa 
KPHBOA aaAep~aHH~x cosnaAeH~A nocne y4eTa AnHTenbHOCTH 
HMnynbca CTpo6a. BHAHO, 4TO speMeHHOe paapeweH~e cy~ecT
seHHO He 3aBHCHT OT 4HCna 06oeAHHeHH~X npOBOnOK Ha BXOAe 
npeAYCHnHTen~ H COCTasn~eT senH4HHY OKOnO 50 HC. BpeM~ 

cpa6aT~saHH~ KaMep~, onpeAen~eMoe no nono~eHH~ KpHsoA 
3aAep~aHH~X COBnaAeH~A, TaK~e OAHHaKOBO An~ pa3nH4HOro 
4Hcna nposonoK s rpynne /MaKCHManbHOe OTKnoHeH~e pasHo 
20 HC/. 
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P~c .. 7 .. Kp~e~e 3aAepmaHH~x coenaAeH~H ~Mnynbcoe c KaMep~ 

c ~MnynbcaM~ c~~HT~nn~~~OHHoro TenecKona .. An~TenbHOCTb 

~MnynbCOB CTpo6a - 10 HC .. 

rEOMETP~H ~ XAPAKTEP~CT~K~ C~CTEM~ 

KOnn~MAU~~ nY4KA 

An~ ~3y4eH~~ B03MOmHOCT~ Konn~Ma~~~ ~ MOH~Top~poeaH~~ 

4aCT~~ np~ pa60Te Ha yCTaHOBKe 11 n~OH 11 6~n~ ~3rOTOBneH~ 

4eT~pe OA~HaKoe~e nponop~~oHanbH~e KaMep~ on~caHHoro e~we 

T~na .. CxeMa pacnonomeH~~ KaMep~ ~ 6noKa c~~HT~nn~~~OHH~X 
AeTeKTOpOB YCTaHOBK~ 11n~oH 11 npeACTaBneHa Ha p~c .. 8 .. 

AereKTOp~ o6pa3yiOT non~H c~~HT~nn~~~OHH~H 11 KOP~AOP11 , 
BHYTP~ KOTOpOrO pacnonaraiOTC~ TBePA~e M~WeH~ ~n~ 06beM 
nonocr~ 3anonH~erc~ ~ccneAyeM~M~ ra3aM~. ·nonepe4Hoe ce4eH~e 
11 KOP~AOpa 11 

- 100x100 MM2, An~Ha 600 MM. nponop~~OHanbH~e 
KaMep~, o6beA~HeHH~e nonapHo, pacnonaran~cb nepeA c~~HT~n
n~~~OHHbiM 6noKoM. Paccro~H~e MemAY ~eHTpaM~ nap KaMep 
6~no B~6paHO 560 MM. PaccTO~H~e OT BTOPOH no HanpaeneH~IO 
ny4Ka nap~ KaMep AO KOH~a C~~HT~nn~~~OHHOro 11 KOP~AOpa 11 

COCTaBn~nO 900 MM. 
Ha C~CTeMy KOnn~Ma~~~ ~ MOH~TOp~poeaH~~, COCTO~~YIO 

~3 nponop~~oHanbH~x KaMep, HaKnaA~Banocb Tpe6oeaH~e B~Aene

H~~ ~3 W~POKOanepTypHOr.O ny4Ka MaKC~ManbHOrO 4~Cna n~OHOB, 

1o-

TOPUOBbU.t CU14HTIAA. 
C'iET'ii4K 

60KOBbiE CUI4HT14A 
C'iET'ii4KIA 

K4 K3 K2 K1 

it· 
OV'iOK 

--- - IIIII - -

OPOOOPU,. KAMEPbl 

P~c.8. reoMeTp~~ C~CTeMW KOnn~Ma~~~ ny4Ka Ha 4eT~pex nponop
~~OHanbHWX KaMe pax An~ ycraHOBK~ ''n~oH'' . 

npoxoA~~~x 4epe3 11 KOP~AOP 11 6e3 nonaAaH~~ Ha ero rpaH~. 
Or6op Heo6xoA~Mwx rpaeKTop~H npo~3BOA~nc~ opraH~3a~~eH 
coenaAeH~H onpeAeneHHWM o6pa3oM ew6paHH~X rpynn c~rHanbHWX 
npoeonoK ~3 o6e~x nap KaMep. 

An~ npoeepK~ 3$$eKT~BHOCT~ TaKoro cnoco6a Konn~Ma~~~ Ha 
paCCTO~H~H 900 MM OT BTOpOH napW nponop~HOHanbH~X C4eT4~KOB 
6wn ycTaHOBneH C~~HTHnn~~~OHHWH C4eT4~K-M~WeHb pa3MepoM 
100x100 MM, eKnl04eHH~H Ha coenaAeH~e c c~creMoA nponop~~o
HanbHbiX KaMep. 

CxeMa o6beA~HeH~~ 4YBCTB~TenbHWX npoeonoK KaMep e rpyn-
nw An~ AaHHOH reoMeTp~~ npeACTaeneHa Ha p~c. 9. rpaH~~w 

rpynn H~TeH OTMe4eHW rOpH30HTanbH~M~ nyHKTHPHWM~ n~H~~M~. 
nocKOnbKy reoMeTp~~ 3KCnep~MeHTa OA~HaKOBa B eepTHKanbHOH 
H rop~30HTanbHOH nnocKOCT~X, Ha p~CYHKe np~BOA~TC~ rpyn

. n~pOBKa npoeonoK ronbKO An~ eepTHKanbHOH nnocKOCT~. UeH
rpanbHble rpynnbl e o6eHx KaMepax cocro~n~ ~3 6 npoeonoK. 
Kon~4ecreo npoeonoK e APYr~x rpynnax onpeAen~nocb reoMeTpH-
4eCKHM nocrpoeHHeM. nocneAoearenbHOCTb nocrpoeHH~ yKa3aHa 
crpenKaM~ Ha p~cyHKe. B Ka4ecree onopH~X T04eK np~ nocrpoe
H~~x npHH~Man~Cb KpaAH~e T04K~ C4eT4~Ka-M~WeH~. C~rHanbHWe 
npOBOnOKH KaMep yKa3aHW T04KaMH Ha PHCYHKe. npH o6~eM 
KOnH4eCTBe rpynn npOBOnOK B nnOCKOCTH KaMepW, paeHOM 9, 
pa3Mep 4YBCTB~TenbHOH o6nacT~ cocraen~eT 60x60 MM2. HeHcnonb-
3yeMble aHOAHble npoeono4K~ KaMep 6~n~ 3a3eMneHbl. 

B onHcaHHOH reoMeTp~~ nony4eHw cneAYKl~He pe3ynbTarw. 
oe3 BKnl04eHH~ norHKH OT6opa TpaeKTOp~A CKOpOCTb C4eTa 
c~~HT~nn~~HOHHOro c4eT4~Ka-MHWeHH cocraen~na -10000 c-1, 
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PHc.9. CxeMa o6oeAHHeHH~ 4YBCTBHTenbH~x npoeonoK nponop
~HOHanbH~x KaMep a rpynn~ An~ eepTHKanbHO~ nnocKOCTH. 
nocneAOBaTenbHOCTb nocTpoeHH~ An~ HCXOAH~X T04eK 1 H 2 
yKa3aHa CTpenKaMH. 

npH OAHOBpeMeHHOM cpa6aT~BaHHH KaKo~-nH60 H3 rpaHe~ 6nOKa 
c~HHTHnn~Topoe, paBHOM - 2000 c-1. BKn~4eHHe norHKH oT6opa 
nOHH3HnO CKOpOCTb C4eTa AO BenH4HHbl-3 ·103 c-l, HO npH 
3TOM 4HCnO ~OHOB~X Cpa6aT~BaHH~ OT nonaAaHH~ 4aCTH~ B 60KO
B~e rpaHH COCTaBHnO 9 c-1, TO eCTb yMeHbWHnOCb 6onee 4eM 
a 200 pas. 

TaKHM o6pa30M, HCnOnb30BaHHa~ CHCTeMa KOnnHMa~HH no3eo
nHna n04TH Ha ABa nop~AKa yny4WHTb COOTHOWeHHe Me~AY ~OH0-
80~ H nonesHo~ sarpy3KO~ npH OTHOCHTenbHO Mano~ noTepe 
B 3~~eKTHBHOCTH HCnOnb30BaHH~ ny4Ka. 
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311EKTPOHHKA 

KaMepbl pa6oTanH c ycHnHTen~MH-~OPMHpoeaTen~MH, nocTpoeH
H~MH no CXeMe, npHBeAeHHO~ Ha pHC. 10. 3a OCHOBY ycHnHTenb-
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I L I 
L----------J 

Bllll. 
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U./1/_f KT3$<1_ 

PHc. 10. CxeMa ycHnHTen~-~opMHpoeaTen~ An~ nponop~HoHanbHO~ 
KaMep~. noTpe6n~eM~~ TOK - 22 MA. 

HO~ 4aCTH 6bma B3~Ta CXeMa / 5/ Ha ABYX TpaH3HCTOPHbiX 11ABO~
KaX11, OTnH4a~~a~c~ npOCTOTO~, OTHOCHTenbHO Mano~ noTpe6n~e
MO~ MO~HOCTb~ H He60nbWO~ CTOHMOCTb~. Ha BXOA nOCTyna~T 
HMnynbc~ ToKa OTPH~aTenbHO~ non~pHOCTH. nocne nepeoro 
KaCKaAa YCHneHH~ HMnynbCbl yKopa4HBa~TC~ AH~c)lepeH~Hpy~~e~ 
RC -~eno4KO~. 0AHOBH6paTop, e~nonHeHH~~ Ha MHKpocxeMe 
K1116553, cny~HT An~ ~opMHpoeaHH~ HMnynbcoe no AnHTenbHOCTH 
IT HMn:=1 00 He/. YcHnHTenb o6ecne4HBaeT epeM~ HapacTaHH~ 
HMnynbca Ha B~XOAe -30 HC npH MaKCHManbHO~ 4YBCTBHTenbHOCTH 
Ha BXOAe 1 +2 MKA . YcHnHTenH nOAKn~4a~TC~ K OAHOMy HCT04HHKY 
nHTaHH~ Hanp~~eHH~ +5 B H noTpe6n~~T TOK 22 MA Ha KaHan. 

Pa6oTa CXeM~ 6nOKa OT60pa TpaeKTOpH~ 4aCTH~ ny4Ka noKa-
3aHa Ha pHc. 11. BXOAH~e c)lopMHpoeaTenH npeAHa3Ha4eH~ An~ 
yny4WeHH~ ~OpM~ HMnynbCOB nocne npOXO~AeHH~ HMH nHHHH 
CB~3H. ,1\nHTenbHOCTb BbiXOAHbiX HMnynbCOB ¢opMHPOBaTene~ -
100 HC. 3anOMHHaHHe CHrHanOB npOHCXOAHT Ha perHCTpe TpHr
repOB naM~TH . B~XOA~ TPHrrepoe noTeH~HanbHO ce~3aH~ c Ha6o
poM CXeM 11 1-1' 1

, npH nOMO~H KOTOpbiX OCy~eCTBn~eTC~ OT60p 
ABO~H~X coenaAeHH~ rpynn HHTe~, cornacHo cxeMe, npHBeAeH
HO~ Ha PHC. 8. 
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P~c. 11. nor~4eCKa~ cxeMa 6noKa OT6opa TpaeKTOP~~ 4aCT~~ 
e npeAenax 3aAaHHoro TenecHoro yrna . 

BbiXOAHbre cxeMbl "H" nOAKnl04eHbl K ABYM o6111~M w~HaM, 
Ka~Aa~ ~3 KOTOpbiX OTHOC~TC~ K OT6opy TpaeKTOp~~ 4aCT~~ 
no OAHO~ I X ~n ... y I KOOPA~HaTe. c~ rHan' o6pa3YIOUI~~c~ Ha 
KaKo~-n~6o ~3 3T~x w~H, Bbl3bleaeT no~eneH~e ~Mnynbcoe Tl 
~ T2 ynpaen~10111ero OAHOe~6paTopa. HMnynbc T1 anoK~pyeT Ha 
100 HC BXOAbl per~cTpa, a ~Mnynbc T2, B03H~Kal01!1~~ nocne 
OKOH4aH~~ ~Mnynbca T1, ~cnonb3yeTc~ An~ nponycKaH~~ Ha BbiXOA 
CXeMbl c~rHanoe OT6opa no KOOPA~HaTe X(I.X), KOOPA~HaTe Y ( !.Y) 
~ o6e~M KOOPA~HaTaM (!.X !.Y). nocneAH~~ c~rHan (I.X !.Y) ~Bn~
eTC~ c~rHanoM, OTBe4aiOUI~M npoxo~AeH~IO 4aCT~~bl e npeAenax 
3aAaHHOro TenecHoro yrna. Ecn~ 4epe3 KaKyro-n~6o KaMepy 
npOXOA~T OAHOBpeMeHHO ABe ~n~ 6onee 4aCT~~. TO cpa6aTb1BaeT 
Ma~op~TapHa~ cxeMa coenaAeH~~. Bb1Aa10111a~ ~Mnynbc 3anpeTa, 
~ TaK~e C06b1T~~ ~CKnl04aiOTC~. BXOAHble ~ BbiXOAHble c~rHanbl 

6noKa OT6opa COOTBeTCTBYIOT ypOBHIO NIM • np~H~~n~anbHa~ cxe
Ma 6noKa oT6opa np~BeAeHa Ha p~c. 12. 
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P~c . 12. np~H~~n~anbHaR cxeMa 6noKa OT6opa. 

3AKJ104EHHE 

Bbl~. 

B 3aKnro4eH~e MO~Ho OTMeT~Tb npocTOTy ~ YHHee pcanbHOCTb 
npHMeHeHH~ on~CaHHO~ BbiWe C~CTeMbl Konn~Ma~H~ ny4Ka B 3KCne
P~MeHTaX Ha YCKOp~TenRX npH pa3HO~ reoMeTpH~ YCTBHOBOK. 
3KOHOM~4HOCTb, aBTOHOMHOCTb, BbiCOKOe fibiCTPOAe~CTBHe B peanb
HOM MaCWTa6e BpeMeHH paCWHPRIOT rpaHH~ bl B03MO*Hb1X npHMeHe
H~~ c~cTeM Konn~Ma~~H ny4Ka on~caHHoro T~na . KpoM~ Taro, 
Manoe KOnH4eCTBO Bel!le CTBa Ha nyTH ny4Ka n03BOnReT yMeHb
W~Tb era pacceRH~e no cpaeHeH~ro co c~~HTHnnRQHOHHbiM Tenec
KonoM H o6ecne4HTb pa6oTy 3KCMepHMeHTanbHO~ YCTaHOBKH 
B pe*HMe Mana~ $OHOBO~ 3a r py3KH 1 4TO CYI!IeCTBeHHO np~ H3Me
peHHRX ~AePHbiX peaK~~~ . ~AYUI~X np~ ManbiX Ce4eHHRX . 

t5 



mnEPATYPA 

1. nyra4eBH4 B.n. ABTOPCKOe CBHAeTenbCTBO CCCP w 231019 
oT 4.08. 1966. 6~nneTeHb OHnOT3, 1968, W 35, c. 66. 

2. 3apy6HH A.B., KHp~wHH ~.T., MHKHPT~4bflH4 C.M. OHRH, 
P13-8941, ,IJ.y6Ha, 1975. 

3. KpacHOB B.A. HAP· OHRH, P13-11846, ,ll.y6Ha, 1978. 
4. AKTOH ,ll.., CBH~T ,ll.. raaopaapflAH~e naMn~ c xonoAH~M 

KaTOAOM. '1 3HeprHfl 11
, H., 1965. 

5. Hartill D.L. B c6. ''Me>KAYHapOAHOe coBell\aHHe no MeTOAHKe 
npoeono4HbiX KaMep". OHRH, A 13-9164, ,ll.y6Ha, 1975, 
c. 124-127. 

1i 

PyKonHCb nocTynHna B H3AaTenbcKH~ OTAen 
16 anpenfl 1979 roAa. 


