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npH H3y4eHHH B3aHMOAe~CTBH~ OCTaHOB~BW~XC~ 4aCTH~ C Be~e

CTBOM M~WeHH B03H~KaeT He06XOAHMOCTb onpeAefleH~~ 4~Cna OCTaHo

BOI< AJ1~ HOPMHpOBKH. 3Ta 3aAa4a pewaeTC~ npOCTO C nOMO~b~ C~HH

THJ1J1~~HOHHbiX C4eT4HKOB npH H3y4eHHH, Hanp~Mep, MeaopeHTreHOBCKHX 

nepeXOAOB B aTOMHOM 3aXBaTe/1/ HJ1H raMMa-~3J1y4eH~~ B ~AepHOM 

aaxsaTe/2/ M~riHOB; OCTaHOBHBW~XC~ ~ OTHOC~TeJ1bHO TOJ1CTO~ MHwe

HH: BXOAHO~. C4eT4HK, pacnonomeHHM~ nepeA MHWeHb~ /no Hanpasne

H~~_ny4~a/, B COBnaAeH~~X C MOHHTOPH~M~ C4eT4~KaM~ per~cTpHpyeT 

4~CJ10 4aCT~~. BOWeAWHX B MHWeHb, a C4eT4HK aHTHCOsnaAeH~~. pac

nonomeHHM~ 3a M~WeHb~, ~CKJ1~4aeT 4aCTH~M, He OCTaHOBHBW~ec~ B 

MHWeH~. 0AHaKO ~ B 3TOM CJ1y4ae BXOAHO~ C4eT4HK Aena~T B03MOmHO 

TOHbWe AJ1~ yMeHbWeH~~ 4HCJ1a $OHOBbiX OCTaHOBOK, T.e. OCTaHOBOK 

BHe MHWeHH. 

1 • BbiEiOP ,QETEKTOPOB Ami "TOHKHX" MHI.UEHEtl 

EcnH no YCJ10B~~M 3Kcnep~MeHTa HCnOJ1b3Y~TC~ TOHK~e /OKOJ10 

100 Mr• CM - 2//3/ HJ1H ra30Bble MHWeHH /4/, ~n~ AOCTynHO Manoe KO

J1~4eCTBO Be~eCTBa MHWeH~ /Tp~T~~j/6/, TO AJ1R per~cTpa~~H OCTa

HOBOK menaTeJ1bHO HMeTb AeTeKTOp C MeHbW~M KOJ1H4eCTBOM Be~eCTBa. 

Ho yme np~ Ton~~He c~HHTHnn~Topa MeHbwe M~nn~MeTpa aaTPYAHReTc~ 

cseToc6op ~ 6ea Taro Manoro KOn~4eCTBa cseTos~x KBaHTos, 4TO 

npHBOA~T K HenonHO~ 3$$eKTHBHOCT~ C4eTa. 

TaK~.e T~nbl raaoBbiX AeTeKTopos c MaJ1biM Kon~4eCTBOM se~ecTsa, 

KaK MHoronposono4H~e KaMepM s caMorac~~eMc~ CTP~MepHOM pemHMe/6~ 

MHoronpoaon04Hble nponop~HoHanbHble KaMepbl c ManbiM AaBneHHeM Ha

nonHRIO~ero raaa 171 o6naAaiOT xopOWHM speMeHHbiM paapeweH~eM·. Ho 

OH~ He AaiOT ~H$OpMa~~~ 0 nnoTHOCTH HOHH3a~~H, Heo6XOAHMO~ AJ1R 

BXOAHOrO C4eT4HKa, a rnaBHOe, HeT CTOnpo~eHTHO~ 3$$eKT~BHOCTH 

perHcTpa~HH, 4TO oco6eHHO samHo Afl~ c~eT4~Kq aHTHcosnaAeHH~,TaK 

KaK npH pa6oTe C TOHKHMH MHWeH~M~ 4~CJ10 nponeTHMX 4aCT~~. KaK 

npaBHJ10,.MHOrO 60J1bWe 4HCJ1a OCTaHOBHBWHXC~ B MHWeH~. KpoMe TOrO, 

cy~eCTBeHHO~ ~BJ1ReTC~ CTa6HJ1bHOCTb xapaKTepHCTHK. 

3aMaH4HB~M B~rn~A~T HCnOJ1b30BaH~e AJ1~ noCTaBneHHO~ 3aAa4H 

naBHHHbiX AeTeKTopoa /eM., HanpHMep, IS/ I, ~MeiO~~x MHHHManbHoe 

KOJ1H4etTBO Be~eCTBa H npeKpaCHOe BpeMeHHOe paapeweHHe. Ho He 

~MeR AQ~TaT04HbiX CBeAeHH~ 06 HX CTa6HJ1bHO~ pa60Te B MHOrocyT04-

HMX H MHOrOKpaTHMX 3KCn03~~~~X, a TaKme BCTpeTHBWHCb C TeXHH4ec

K~MH TPYAHOCT~M~, Mbl noKa Ha HX pa3paf?OTKY He pew~nHCb. 
.. ' ·;', 
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1 B Haw~x pa6oTax no H3MepeH~~ 3HepreTH4eCK~x cneKTpos ~ ac~M

MeTp~H BMJ1eTa 3ap~meHHMX 4aCTH~ np~ 3aXBaTe OTp~~aTeJ1bH~X MIOo

HOB ~ApaMH/3/, AJ1~ B~AeneH~~ OCTaHOBOK M~OHOB B TOHKHX MHWeH~X, 

xopowo aapeKOMeHAoBan~ ce6~ cne~HanbHMe nnocKHe MHoronposono4-

Hble nponop~~oHanbHbl_e KaMepbl /MnK/. Bbl6op MnK onpeAen~nc~ ~x AO

CTOHHCTBaMH: HeOrpaH~4eHHaR nno~aAb, Manoe KOn~4eCTBO Be~eCTBa, 

BbiCOKa~ 3$$eKTHBHOCTb per~CTpa~HH 3ap~}KeHHbiX 4aCTH~, B03MOmHOCTb 

H3MepeHH~ ~OHH3a~HOHHMX noTepb, BMCOKOe 6~CTPOAe~CTB~e, Heorpa

HH4eHHM~ pecypc CT~6~nbHO~ pa6oTM. EAHHCTBeHHoe, a 4eM o6~4H~e 

MnK 191 ycTynaiOT APYr~M ynoM~HYTbiM AeTeKTopaM - apeMeHHoe paape

weH~e. no3TOMY np~ paapa6oTKe npHH~T P~A Mep no noa~weHHIO spe

MeHHoro paapeweHHR ~ 6biCTPOAe~CTBHA /n. 2/, n03BOflRIOU\~X Ha3saTb 

on~CbiBaeMble MnK 6biCTPbiMH. no aHanor~4HOMy np~H~Hny. HO c. 6onee 

B~COKHMH Tpe6oaaH~RMH, pa3pa6oTaHM ~HJ1HHAPH4eCKHe MnK AJ1R BM

AeneHH~ OCTaHOBOK ~-- B ManOM KOJ1H4eCTBe /2,5 r/ mHAKOrO TPHTH~ 

npH HCCJ1eAOBaH~~ Me30aTOMH~X H Me30MOJ1eKyJ1RPHbiX npo~eCCOB B 

Tp~THH ~ B ero CMeCRX C APYrHM~ ~30TOnaMH BOAOPOAa. 

2. MEPW no noBWI.UEHH~ BPEMEHHOrO PA3PEWEHH~ 

?.. 1. PacnonomeHHe aHOAH~X .npoaonoK s ABYX nnocKOCTRx, 
v ' 

np~ o6~4HOM pacnonomeH~~ npoaonoK, ecn~ 4acT~~a nponeTaeT 

a6nH3~ rpaHH~M pa6o4eH o6naCTH /TOHKHe J1~H~~ Ha pHC. 1a/, 

3J1eKTpOH~ ~OHH3a~~H, APeH$y~ no CHJ10B~M J1~HH~M, nonaAa~T B cna-

6oe 3neKTp~4ecKoe none MemAY npoaonoKaM~ /T04HO no cepeA~He -

Hyneaoe/ ~ BHa4ane MeAneHHO APei1$y~T K npoaonoKe / 11AYMal<lT 11
/. 

3niM ~ o6l>RCHReTCR xapaKTepHbl~ An~HHbl~ 
11xaocT'' AO 1 00 ~ 6onee He 

I 

I 
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: . I . f--- \ I j • i • • 

~1 
\ i ..Jf • \ ( • \ ( • 

<l' 

a 6 
PHc. I • PacnonoJKeHHe aHo~HbiX npoBonoK B nnocKHX MITK :: 

a - o6bft1Hoe, B cepeAJiHe sasopa; 6 - aHo~mie npoBonoKH 

nonepeMeHHO CMe~eHbi Ha ~L B pa3Hb!e CTOPOHbl OT cepe,!l;HHbl 

sasopa. 
~---------------------~-, 
Q~:,btUit1HEHrlt-~s'1 m;r:n~.- .: I 

~~t~~;:;+~·~~.:·i~< v.ccnr: L\.-~.~ ;t!tt'" 
r-t..-r_ .. t,lrtrt"\ Tr'• t/ A ' 

' 

3 

~I 



B pa36poce BpeMeH~ Cpa6aT~BaH~R ~OpM~poBaTenR OTHOC~TenbHO MO
MeHTa nponeTa 4acT~4~/9/, 

np~ pacnonomeH~~ me nposonOK no p~c. 16 yMeHbWaeTCR pa36poc 

np~XOAa nepa~x sneKTpoHoB B o6nacTb ra3osoro yc~neH~R, T.K. 

np~ n~60M nponeTe 3apRmeHHOA 4~CT~4~ 4aCTb 3neKTpOHOB ~OH~3a4~~ 
oKameTCR a c~nbHOM sneKTP~4eyKOM none. PaccymAeH~R aHanorH4Hbl 
~ AnR 4HnHHAPH4eCKHX MnK. B cny4ae BMnonHeHHR ycnoa~R pacnono
meHHR nposonoK R 01• R 02 = R 1 • R 2 /o6o3Ha4eHHR no pHc. 2/ HanpR

meHHOCTb s6n~3~ nposonoK a o6oHx PRAax 4~n~HAPH4eCKoA MnK 6yAeT 

OA~HaKosa 1121 , a 3Ha4HT, OA~HaKOBbiM 6yAeT ~ rasoaoe yc~neHHe: 
3AeCb cneAyeT OTMeT~Tb, 4TO npH HaTRmeHHH npoaonoK B 2 PRAa 

B03MOmHOCTb aMnn~TYAHbiX ~3MepeH~A a nponop~HOHanbHOM pem~Me co
xpaHReTCR. 

nposepKa nnOCKHX MnK c nOMO~b~ KOHBepTopa speMR-aMnn~TYAa, 

AnR paccTORH~A ML no pHc. 16 2 MM ~ 2, 6 MM c OAHHaKOBbiM pesynb
TaToM, nOKa3ana, 4TO 11 XBOCT 11 HC4e3aeT, HO lll~p~Ha Ha nonyBbiCOTe 
epeMeHHoro pacnpeAeneH~R ocTaeTCR TaKoA me, KaK H np~ pacnonome

H~H npoaonOK B 1 PRA /pHC, 1a/, a HMeHHO 12 HC, napaMeTp~ KaMep 

npHaeAeH~ B n. 3, a ycnOBHR HCn~TaHHA a a n.5. 

2.2. npeAenbHO-a03MOmHoe COKpa~eHHe BCeX MemsneKTPOAH~X 
pa3Mepoe xi 

3TO npH COXpaHeHHH CKOPOCTH APeA~av COKpaTHT ace apeMeH~~e 
xapaKTepHCTHKH ~Mnynbca ti, T,K. ti=xi/v. AnR coxpaHeHHR cTa

THCTH4ecKoA o6ecne4eHHOCTH HaAO ysenH4HTb AaBneHHe, TOrAa H 
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Puc. 2. P acrwnoJI<eHue aHop;HbiX rrposonoK B u;unuHp;puqecKoil: 

MIIK: a - B pasHosecHOt! rrosepxHOCTH c pa,o;uycoM R ~"' R1 R/121; 
6 - rrposonoKu rrorrepeMeHHO CMel!\eHoi Ha pap;nycoi R0 1 
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pas6poc speMeH oT ~nyKTya~~A ~OHH3a4H~ coKpaT~TCR, KaK YBHA~M 

/n.3/, ace MemsneKTDOAH~e pasMepM s 4~nHHAPH4ecKoR MnK no cpae
HeHH~ c nnocKoR coKpa~eH~ a 1 ,25 pasa, a AasneH~e ysen~4eHo. 

2.3. 8~6op pa6o4ero rasa C MaKCHManbHOA CKOpOCTb~ ApeA~a 

3neKTPOHOB 

Mbl abi6pan~ MeTaH, ~Me~~~A CKOpOCTb APeR~a npH HaCbl~eH~~ V 

1 , 5 • 1 0 7 CM • C -1, 

2.4. HcnonbsoeaHHe TOKOB~X npeAYC~n~TeneA 

np~ aanapannenHaaHH~ MHOr~x nposonoK s OAHH c4eT4~K nony4a
eTcR 3Ha4HTenbHaR Harpy304HaR eMKOCTb! OKOnO 100 n~ An~ aXOAHO

ro H ?00 n~ AnR c4eT4HKa aHT~cosnaAeHHA. AnR yMeHbllleH~R sn~RH~R 

8MKOCTH B ~OpM~pOBaH~H KOpOTKOro ~Mnynbca TOKa / 10/ ~CnOnb30BaH~ 
TOKOB~e npeAYCHnHTen~ C H~3KOOMH~M BXOAOM, 

2.5. Cpa6aT~BaH~e ~opM~poeaTenR ~or~4eCKHX c~rHanoe 
Ha HH3KOM ypOBHe BXOAHOrO C~rHana. 

3To TaK Has~eaeMoe cpa6aTMBaH~e no neps~M sneKTpoHaM. Pesynb

TaT~ AOnmH~ 6~Tb ny4we np~ cpa6aT~BaH~H ¢opM~poeaTenR Ha OAHHa

KOBOM ypOBHe OT B~COT~ ~Mnynbca ~ peKOPAH~MH Ha MO~OXpOMaT~4ec

KOM ny4Ke 4aCTH4, 

3. OC05EHHOCTH KOHCTPYKUHH 

nnocK~e MnK /p~C. 3/ CAenaH~ B ~OpMe TOHKHX A~CKOB C 3a30pOM 

2L = 12 MM, nocKOnbKY aHOAHble npOBOn04K~ /BOnb¢paM AHaMeTpOM 

12,5 MKM/ o6o8AHHR~TCR a OAHH C48T4HK, OH~·HaMaTbiBan~Cb Ha KOnb-

4a H3 Hepmase~~eR CTanH C BHyTpeHH~M AHaMeTpOM 100 MM AnR BXOA-

SCM 

Puc. 3. CxeMa ucrronbsosaHHH 
TIJIOCKHX MilK g.JUI Bbi)J;eJI8HHH OCTa
HOBOK MIDOHOB B pa6oTe/3/, J -
BXO)J;HOH cqeTqHK - TOHKaH MilK; 
2 - CM8HHaH MHIII8Hb; 3 - cqeTqHK 
aHTHCOBIIap;eHHH - TOHKaH MilK; 
4 - TpH H)J;8HTHqHble MilK p;JlH U3Me
peHUH UOHU3aiJ;HOHHbiX TIOT8pb /11/ ; 
5 - KpucTann Csl crreKTpoMeTpa 
TIOJlHOH 3HeprHH 3apliJ!(eHHbiX qaCTUD;, 
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HOro C4eT4HKa 1-1 140 MM - AnH C4eT4HKa aHTHCOBnaAeHH~. Ton~HH~ 
Kane~ 2 MM $HKCHPOBana pacCTO.AHHe ~L Me>KAY PHAaMH aHOAHbiX 
npoeonoK, a yrnoBble npope3H, CAenaHHble no BHewHeMy AHaMeTpy Ka
ne~ napannenbHbiM cMe~eHHeM Ha T04HOM $pe3epHoM cTaHKe 4epe3 
4 MM C TO~ 1-1 APYrO~ CTOPOH~, $HKCHpoeanH War HaMOTKM ~ = 2 MM, 
Konb~a 3a>KHMaiOTCR Me>KAY $ToponnacToBbiMH H3omnopaMH. ,llnH yMeHb
weHHH $DHa 3apH>KeHH~X 4aCTH~ OT 3aXBaTa MIOOHOB SHe MHWeHH, Ka
TOAHble 3neKTPDAbl AenanHCb 1-13 aniOMHHI-13HPOBaHHOrO naecaHa TOn~H
HO~ 12 MKM, T; e, 1-13 MaTepHana C ManbiM Z, 06e MnK /1 1-1 3 Ha 
p1-1c. 3/ noMe~anHcb e o6~1-1~ o6oeM eMecTe co cneKTpoMeTpOM 4 no 
I-13MepeHHIO HOHH3a~HOHHbiX noTepb /11/. B TOM >Ke 06oeMe, HanonHeH
HOM MeTaHOM AD 1 aTM, pa3Me~anHCb CMeHHble MHWeHH 1-1 reTTep AnH 
04HCTKH ra3a 1161 , 

B ~HnHHAPH4eCKHX MnK AnR pa6oT~ c ~HAKHM TPHTHeM, Hao6opoT, 
BblrOAHee, 4T06bl $OHOBble OCTaHOBKI-1 MIOOHOB npOHCXOAHnH 8 MaTepHa
ne C 6onbWHM Z, rAe epeM.A >KI-13HH OTpH~aTenbHbiX MIOOHOB Mano. Tor
Aa BnH.AHHe $DHa MO>KHO yMeHbWHTb, ecnH CABHHYTb BpeMH perHCTpa-
41-11-1 npOAYKTOB /He~TpOHOB/ OT 3aXBaTa MIOOHOB, noCKOnbKY 060n04KH 
MHWeHH CAenaH~ 1-13 Hep>KaBeiO~e~ CTanH /3 1-1 4 Ha PHC. 4/, TO 1-13 
Hee >Ke CAenaHbl 1-1 KaT0.£1bl KaMepbl: BHyTpeHHI-1~ KaTOA - ~HnHHAP 5 
AHaMeTpOM 43· MM 1-1 TOn~HHO~ CTeHKI-1 0,1 MMj BHeWHHM KaTOAOM cny
>KHT ~HnHH.£1PH4eCKH~ Kopnyc 7. 3a3op Me>KAY KaTo.qaMH 9,5 MM. HaMOT-

6 

Ka aH0.£1HO~ npoeonoKH H3 3ono4e
Horo BOnb$paMa AHaMeTpOM 10 MKM 
Aenanacb Ha eHyTpeHHHe $Topo
nnacTOBble KOnb~a-H30n.ATOpbl 1 H 
8, 3aKpenneHHble Ha 4HnHHApe 5. 
,l\nR $HKcauHH npoeonoK no a3HMy
TY, Ha KOnb~ax c noMO~biO .qenH
TenbHO~ ronoBKH 4epe3 9° c.qen~
Ha rny6oKaR Hace4Ka .qo ycTyna 
no paAHYCY R 01 = 2 5 MM H MenKa.A 

PHc. 4. Pa3pe3 ~HnHHAPH~ecKOH 
MITK, ycTaHoeneHHOH e pa6o~ee 
nono~eHHe HB ~i,[\KOTpHTHeBOH MH
meHH/&/. I - BHyTpeHHee $Topo
nnacToBoe KOJ1b~O-H30JlflTO~t 2 -
HBp~HOe $TOpOOJ1BCTOBOe KOnb~O
H30JlflTOp; 3 - BBKYYMHbiH KO~yX 
KpHOreHHOll MHWeHH; 4 - Kopnyc 
~,[\KOTPHTHeBOH MHmeHH; 5 - K&
TO,[\HbiH ~HnHHAP; 6 - BHO,[\Hble npo
BOJlOKH; 7 - Kopnyc MITK; 8 - H~
HHR napa H30J1flTOpoB; 9 - BhlCOKO
BOJlbTHbiH BBKYYMHbiH pa3'beM; I 0 -' 
ra30BbiH BBO,[\. 
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2 PHc. 5, ITonepe~Hoe ce~eHHe ~H
nHHAPHtiecKoft MITK. I - BXO,L\HOH 
c~eT~HK, ero paoo~aR oonacTb 
OT,[\eneHB llYHKTHPHb~H JlHHHflMHj 
2 - MHWeHb H3 ~,[\KOro TpHTHfl; 
3 - C~eT~HK BHTHCOBO&,[IeHHH, 

Hace4Ka, Tome 4epe3 9°, HO no
cpe.qHHe Me>K.qy rny6oKo~, AD yc
Tyna no paAHYCY R 02 = 26,6 MM. 
KoH~eHTPH4ecKHe ycTyn~ TaKHM 
o6pa3oM $HKCHpyiOT nono>KeHHe 
npoeonoK no paAHycy. PaccTO.AHHe 
Me>K.qy pH.qaMH aHD.£1HbiX npoeonoK 
Ro 2 - R 01 = 1 , 6 MM. Pa6o4aH Bbl
coTa /Me>K.qy H30n.ATOpaMH/ ~HnHH-

.£1PH4eCKO~ MnK - 80 MM. 15 aH0.£1HbiX npoeono4eK o6oeAHHeH~ so exo.q
HO~ C4eT4HK, 65- B C4eT4HK aHTHCDBnaAeHH~ /pHC, 5/. KaK BHAHO, 
see 3neKTP0.£1Hble pa3Mepbl e 4HJ1HH.£1PH4ecKo~ MnK yMeHbWeH~ e 1,25 
pa3a no cpaeHeHHIO c nnocKo~ MnK. 3To 3Ha4HT, 4TO np1-1 .qaeneHHH 
B 1,25 aTM M~ nony4HJ11-1 O.£IHHaKOB~e aMnnHTY.£1Hble xapaKTepHCTHKI-1 
no HanpH>KeHHIO, a see epeMeHHble xapaKTepHCTHKH /n.2/ HMnynbca 
TOKa COKpa.T.ATCR B 1 , 25 pa3a, 

4. 0 HAT~*EHHH nPOBOnOK 

E~nH aHD.£1Hble npoeonoKH HaTHHYTbl c paeHOMepH~M waroM nocepe.qH
He 3a3opa c nnocKo~ MnK/pHc. la/ 1-1n1-1 napannenbHO o6paay10~e~ UH
nHHAPa c paAHycoM R~=RcR/ 121s ~HnH!'i.£1PH4ecKo~ MnK /p1-1c. 2a/, 
TO 3neKTpOCTaTH4eCKHe CHnbl, .qe~CTBYIOIIIHe Ha npoeonoKy, 8 CyMMe 
paBHbl HyniO, 1-1 npOBOnOKH ~aXOARTC.A B COCTO.AHI-11-1 HeyCT0~4HBOrO 
paeHoeecHH. HeH36e>KHble norpewHocTH e pacnonomeHHH HnH 3neKTpH-
4eCKHe B03My~eHH.A CMe~aiOT npOBOnOKH, MaKCHManbHO Ha cepe.qHHe, 
B nonO>KeHHe, no.qo6Hoe noKa3aHHOMY Ha pHC. 16 H Ha pHC, 26, ,l\Jl.A 
YAep>KaHH.A npoeonoK B yCT0~4HBOM COCTO.AHHI-1 He06XOAHMO bnpeAeneH
HOe HaTH>KeHHe T 0

1131• Pac4eT· eenH4HHbl HaTH>KeHH.A e nnocKHX ·MnK 
C Y4eTOM norpeWHOCTe~ pacnono>KeHH.A 3JleKTP0.£10B H ADnyCTHMbiX CMe
~eHHH c.qenaH B pa6oTe r.,l\.AneKceesa 1-1 .qp. 1141 , a paC4eT ycTo~-
4HBOCTM npoeonoK e ~MnHH.£1PH4eCKO~ MnK .qn.A npoH3BDJ1bHoro R0 /no 
pHC,2/ H eenH4HH~ CMe~eHH~ npOH3Be.qeH 6.H.Xa3HH~M/12/. 

B HaweM eapHaHTe npH pacnono>KeHHH npoeonoK e 2 p.A):Ia yme aa
.qaHbl 6onbWHe 11 nor;peWHOCTH 11 pacnOJlO>KeHHR npOBOJlOK, H OHM 6YAYT 
OTKnOH.ATbCR B CTOPOHY 6nH>Ka~WHX KaT0.£108 npH n1060~ eenH4HHe HaT.A
>KeHH.A, ,llnR .£IOCTH>KeHH.A AOnycTHMO~ KPHBH3Hbl /T.e. MaKCHManbHoro 
CMe~eHHR cepeAHH~ npoeonOK/ HaT.A>KeHHe .£1011>KHO 6~Tb 3Ha4HTeJ1bHO 
6onbwe, 4eM Heo6xo.qHMO AilH ycTo~4HBoro pasHosecMR • 
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HaTAmeHHe npoeonoK gHaMeTpOM 12,5 MKM e nnocKHX MnK npbHaeo
AHnocb Ha npegeapMTen~Ho ynpyro ge~opMMpoeaHHoe Konb~o. CMna 
HaTAmeHMA, nogorHaHHaA no OTHOCMTenbHOMY ygnMHeHM~ gnA cpegHMX 
npoeonoK,6~na OKOnO 0,25 H gnA C4eT4MKa aHTMCOBnageHM~ M OKOnO 
0,13 H - gnR exogHoro c4eT4MKa npM pa6o4eM HanpRmeHMM go 4 KB. 
KaMep~ McnwTweanMCb Ha HanpRmeHMe go 5,2 KB 6ea HapyweHMR pa6o-

Tocnoco6HocTM. 
HaTRmeHMe npoeonoK e ~MnMHAPM4ecKo~ MnK npOM3BOAMnocb pw4am

H~MM· npymMHaMM
1 
KOTOp~e OAHOBpeMeHHO OTrM6a~TCR npM HageeaHMM 

Ha HMX HapymHoro Konb~a-M30nRTopa /2 Ha pMc.A/, o6ecne4MBaR pae
HOMepHoe HaTRmeHMe CMnO~ OKOnO 0,12 H npOBOnOK AMaMeTpOM• 10 MKM 
npM pa6o4eM HanpRmeHMM TaKme go 4 KB. 

5. PE3YJlbTATbl 1-lGnbiTAHI-ltl 

PaeHoMepHOCTb raaoeoro ycMneHMR nnocKHX MnK npoeepRnacb ne
peM~~eHMeM anb~a-McT04HMKa napannenbHO gMaMeTpy KaMepbl, nepneH
AMKynRpHOMY npoeonoKaM. CpegH~e aMnnMTYAbl MMnynbcoe c T04HOCTb~ 

go 5% OKa3anMCb OAMHaKOB~MM egonb gHaMeTpa, snnOTb AO 10 MM OT 
Kpaes. B6nH3H Kane~, ~HKCMPY~~HX aHOAHble nposonoKM, raaosoro 
ycMneHMR HeT H3-3a HH3KO~ HanpRmeHHOCTH 3neKTPM4eCKOro nonR, 
no3TOMy 4YBCTBMTenbHW~ pa3Mep KaMep Ha 10 MM MeHbWC BHyTpeHHerO 
AHaMeTpa KOne~/l 5/, 

npoeepKa epeMeHHOrO paapeWeHMR genanacb B pa604HX ycnOBMRX 
Ha ny4Ke M~OHOB npH 6onbWOM AMHaMH4eCKOM AMana3oHe aMnnHTYA MM
nynbCOB: HOHH3a~HOHHble nOTepM OT 2 K3B gnR MMHHManbHO MOHM3Hpy~
~HX 4aCTH~ /B ny4Ke eCTb H 3neKTpOHW/ AO 300 K3B gnR M~OHOB, oc
TaHaBnHBa~~HXCR e o6beMe c4eT4HKOB, laaoeoe ycHneHHe npM HanpRme
HMH 4 KB Ha aHOAHbiX npoeonoKaX AOCTMrano eenH4HHbl 2.10 

4
, 

Ha pHc. 6 noKaaaHbl KPHBble aagepmaHHbiX cqe.nageHH~, xapaKTepH
ay~~Me Ka4ecTeo pa6oTbl MnK np!'i BbiAeneHMM 'ocTaHosoK M~oHos. KpM
eaR a eCTb C4eT COBnageHM~ BXOAHOrO C4eT4MKa CO C~HHTHnnR~HOHHW
MH C4eT4HKaMH ny4Ka H gaeT npeACTaBneHHe 0 epeMeHHOM paapeweHMM 
BXOAHOrO C4eT4HKa, nopor cpa6aTwBaHHR ~OpMMPOBaTenR HMnynbCOB 
C BXOAHOrO C4eT4MKa ycTaHOBneH OTHOCHTenbHO 6onbWHM, HO TaK, 4T0-
6w He 6wno BnMRHMR Ha C4eT OCTaHOBOK B MHWeHH 1 T,e, cpa6aTWBaHHe 
~opMHpoeaTenR npoMCXOAHT Ha paaHo~ BbiCOTe MMnynbca c MnK, ennoTb 
go eepwMHbl. TeM He MeHee BHAHO, 4TO epeMeHHOe paspeweHHe s 3TH~ 
ycnosMRX He xyme 30 HC, KpHsaR 6 ecTb aHTMcosnageHHe c4eTa e 
MaKCMMyMe Kpl-180~ a npM H3MeHeHHM speMeHH npHXOga HMnynbca CO 
C4eT4HKa aHTHCOBnageHM~, H xapaKTepH3yeT 3~~eKTHBHOCTb B~AeneHMR 

OCTaHOBOK npH COBMeCTHO~ pa6oTe ABYX MnK. nopor ~OpMMpOBaTenR 
HMnynbCOB C4eT4MKa aHTHCOBnageHM~ ycTaHOBneH npH 3TOM HH3K0 1 TaK, 
4T06W 3~~eKTHBHOCTb B~Kn~4eHHR nponeTHWX M~OHOB B MHHMMyMe KpH-
80~ 6 nepecTana MeHRTbCR /B~XOA Ha nnaTO/, KpHBaR 6 CHRTa 6e& 
MMWeHH, KaK,OKa3anoCb H3 cpaeHeHMR C4eTa C MHWeHb~, $oH OCTaHOBOK 
o6ycnoeneH OCTaHOBKaMH M~OHOB B ra3e H 3neKTpogaX Memgy KaMepaMM, 
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PHc. 6. KpHBbie sa~epJKaHiibiX cos

na~elUifi IIJIOCKHX MilK 1 CHJiTbie B 

pa50ttHX YCJIODlUIX na rryttKe MIOOllOB, 

~ - CODUa~eHHJi DXO~llOrO CtteTttH

Ka CO C~HHTHJ1J11I~HOIIIIbiM MOHHTO

pOM rryttKa, t - sa~epJKI<a CMrHana 

BXO~HOrO CtteTttHKa; C) - HSMeHeHHe 

ctteTa N B MaKCHMyMe Kpn:nofi a rrpM 

sa~epJKKe cHrHana co ctteTttm'a sa 

MMmeHbiO, BKJIIOttessoro ua auTu

coBrra~eHua. MHHHMYM C'leTa No 
COOTBeTCTByeT 'lHCJiy OCTaHOBOI( 

Ges MumeHH. 

4TO 'CBHgeTeJJbtTsyeT 0 6nH3KO~ 
K 100% 3~~eKTHBHocTM MnK. 

B Te4eHMe geyx neT 3KcnnyaTa
~MM nnocKMX MnK 181 , npH MCnonb
aoeaHMH MeAHoro reTTepa gnR 
04MCTKM OT 3neKTpOOTPH~aTenbHWX 
npMMeCe~ B 3aMKHYTOM 06beMe Ha
nonHR~~ero rasa/11/, HaMM He 
6~no saMe4eHo H3MeHeHMR xapaKTe
PMCTHK. CoxpaHReTCR H CTa6Hnb
HOCTb B Te4eHMe MHOrOgHeBHO~ He-
npepWBHO~ pa6oTw MnK. Bee 3To, 

C y4eTOM MCnOnb30BaHHR B03MOmHOCTe~, H3nomeHHWX B n.2, n03BOnR
eT paCC4HTWBaTb Ha HeorpaHM4eHHOe no BpeMeHM MCnOnb30BaHHe pa3-
pa6oTaHHbiX ~MnMHAPH4ecKMX MnK c ny4Wii!MM epeMeHHbiMM xapaKTepHCTM
KaMM. 

AeTop 6naroAaPMT B.I.3MHOBa aa HHH~MHpoeaHMe pa6oTw M noMO~b 
B npOBCAeHMH HCnbiTaH·H~' M. M. neTpOBCKoro sa nOMO~b B l-13rOTOBne
HMH OTBeTCTBeHHWX AeTane~. 
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KOH11H A.A. P13-82-634 
6blCTpble MHoronpOBOJlO'lHble npOnOP4110HaJ1bHble KaMepbl .QJlfl Mano4JOHOBOrO 
Bb1AeneH11f1 OCTaHOBOK M~OHOB B m11.QKOTPI1TI1eBOH MI1WeHI1 

~3J10meHbl peWeHHfl npofineM, CBR3aHHbiX C pa3pafiOTKOH MHoronpOBOJ104HbiX KaMep 
/MriK/, np11rO.Q.J-!biX .QJ1R Bbi.QeneHI1R M~OHOB, OCTaHOBHBWHXCR B 11TOHKOH 11 MHWe!il1, np11. pa
fiOTe Ha 11HTeHCHBHbiX ny4KaX. Pa3pa5oTaHbl nnOCKHe MnK B lj>OpMe AHCKOB AllR pa6o
Tbl C MI1WeHRMH MaJlOH TOJ1~11Hbi,H MnK B lj>OpMe 41111HHAPI14eCKOH Tpyfibl A11R pafio~bl 
c o5beMHbiM11 MI1WeHRMI1 ManoH nnoTHOCTH. Onl1cbleaeMaR 41111HHAPH4ecKaR MnK npeAHa-
3Ha4eHa A11R BbiAeJleHHR OCTaHOBOK M~OHOB B mHAKOTpHTHeBOH MI1WeHH npH HCCJ1e.qo
BaHI111 MeioaTOMHbiX 11 Me30MOJ1eKy11RPHbiX np04eCCOB B TpHTI111 11 B ero CMeCRX C APY
ri1MI1 1130TOnaMI1 eo.qopo.qa, fnaBHOe BH11MaHI1e YAeJleHO nOBbiWeHH~ BpeMeHHOrO pa3-
peweHI1R MnK. ~Cnb1TaH11R B pa50411X ycnOBHRX nnOCKOH MnK C ~a3opoM 12 MM, 3anon
HeHHOH MeTaHOM .QO 1 aTM, np11 ra30BOM YCI1JleHI111 2-104 nOKa3aJ111 CTOnP04eHTHy~ 
31jlljleKT11BHOCTb C epeMeHHbiM pa3peWeH11eM 30 HC. noKa3aHa HaAemHaR 11 CTafiHJlbHaR 
pafioTa MnK B MHOrocyT04HbiX 3KCn0311411RX, 

Pa5oTa BblnonHeHa e fla6opaTop1111 R.qepHbiX npo6neM 0~~~. 

npenpi1HT 06beAI1HeHHOro 11HCTI1TyTa RAePHbiX 11CCJ1eAOBaHHH. AY6Ha 1982 
Konin A.D. P13-82-634 
Fast Multiwire Proportional Chambers for Low Background 
Separation of Muon Stops in Liquid Tritium Target 

Solutions of some problems connected with the development of multiwire 
proportional chambers (MWPC) suitable for separation of muons stopped in 
a "thin" target, when working on intense beams, are described. MWPC are deve-
1 oped· which have the shape of discs and are intended for work with targets of 
sma 11 thickness ,and MWP-C having the form of a cy 1 i ndr i ca 1 tube for work with" 
volume targets of low density. The cylindrical MWPC is intended for separa
tion of muon stops in ·liquid tritium target when" studying mesoatomic and 
mesomolecular processes in tritium and in its mixtures with other hydrogen 
isotopes. Specific attention is paid to increasing the time resolution of 
MWPC.A plane MWPC with 12 mm gap,filled with methan upto 1 atm, at 2.10 4 gas 
multiplication was tested under working conditions, and 100% efficiency 
with 30 ns time resolution was ·achieved. Rei ia.ble and stable operation of 
MWPC.ln many .days experiments is shown. 

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

Preprlnt of the Joint Institute for Nuclear Research. Dubna 1982 
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