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I. BBE,QEHHE 

AnR 3KcnepHMeHTOB no ~H3HKe penRTHBHCTCKHX no3HTPOHHeB/l/ Ha 
npoTOHHOM CMHXpOTPOHe H~B3 B na6opaTOPMH RAePHWX npo6neM OHRH 
C03AaH KOMnneKC AeTeKTHpy~~e~ annapaTypbl, OCHOBY KOTOporo COCTaB
n~eT CHCTeMa APe~~OBWX KaMep /,QK/ pa3MepoM 3x0,8 M 2 /~ pa6oTa~
~HX B caMoracR~eMCR CTPHMepHoM /ere/ pemHMe/3/, H3roToBneHo 20 
nnocKocTe~ AK c o6~HM 4HcnoM KaHanoB CbeMa HH~OpMa~HH 4160. 
B AaHHO~ pa6oTe onHcwBaeTcR nepBw~ BapHaHT 3KcnepHMeHTanbHO~ yc
TaHOBKH, B KOTopoM Hcnonb3Y~TCR 12 nnocKocTe~ AK, COAepma~Hx 

2496 KaHanoB. 

1.,.. 

~~ 
~ ~v~ 

PHc. I • CxeMa 3KcnepHMeHTaJihHOH ycTaHOBKH. ,UK - p;pe:H.PoBbie 

KaMepbl, S - CII;HHTHJIJl.!HJ;HOHHbie cqeTqHKH, C - raSOBbie qe

peHKOBCKHe cqeTqHKH, M - aHaJIHSHpyro~:H MarHHT. 

exeMa 3KCnepHMeHTanbHO~ ycTaHOBKH npeACTaBneHa Ha PHC.1. no-
3HTpOHHH A2e, KOTOpwe o6paay~TCR npH pacnaAe rr 0 -Me3oHoB, reHepH
poBaHHWX Ha BHyTpeHHe~ MHWeHH YCKOpHTenR, ABHraRCb no BaKyyMHOMY 
KaHany, nonaAa~T B aHanH3HPY~~H~ MarHMT /M/. B none aHanH3Hpy~
~ero MarHHTa A 2 e pa3BanHBaeTCR Ha napy e+ H e-, KOTOPble OTKnOHR
~TCR noneM H nonaAa~T B AeTeKTopw ycTaHOBKH . .QBeHaA~aTb nnocKo
cTe~ AK co6paHw B TPH naKeTa /n.QK 1+3/, no 4eTwpe nnocKOCTH B 
KamAOM, ABe H3 KOTOPbiX H3MepR~T X-KOOPAMHaTy H ABe - Y -KOOPAH
HaTy TpeKOB e+ H e-. YcnOBHR 3KCnepHMeHTa onpeAenHnH BW60p KOHCT
PYK~HH AK H cHcTeMw C4HTWBaHHR HH~OpMa~HH: 
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a/ KaMep~ AOn~H~ HMeTb MHHHManbHOe KOnH4eeTBO Be~eeTBa Ha 
nyTH 4aeTH~, 4T06~ eBeeTH K MHHHMYMY BKnaA MHOrOKpaTHOrO pae
ee~HH~ B OWH6Ky npH onpeAeneHHH HMnynbeOB e+ H e- ; 

6/ ~eHTpanbHa~ o6naeTb AK AOn~Ha 6~Tb He4yBeTBHTenbHOH,4To6~ 
HHTeHeHBH~H ny40K 3ap~~eHH~X 4aeTH~, npOXOA~~HH no oeH yeTaHOB
KH, He perHeTpHpoBane~ KaMepoH H He oKa3~Ban BnH~HH~ Ha ee pa-
6oTy; 

B/ B AK AOeTaT04Ho perHeTPHPOBaTb TOnbKO no OAHOH 4aeTH~e 
eneBa H enpaBa OT oeH KaHana; 

r/ KaMep~ AOn~H~ n03BOn~Tb npOH3BOAHTb 6~eTp~H OT6op eo6~THH 
10 reoMeTpH4eeKHM KpHTepH~M e T04HOeTb~ -1 eM. 

II. KOHCTPYKUH.A APE~<I>OBbiX KAMEP 
H TEXHOnOrH.A HX H3rOTOBnEHH.A 

a/ 3neKTPOA~ KaMep 

C ~enb~ o6eene4eHH~ MHHHManbHOrO KOnH4eeTBa Be~eeTBa Ha nyTH 
4aeTH~ 6~na B~6paHa KOHeTpyK~H~, B KOTOPOH Bee 3neKTPOA~ npOBO
n04H~e. CxeMa paenono~eHH~ 3neKTPOAOB npHBeAeHa Ha pHe.2. AHoA
Ha~ nnoeKOeTb /An/ HaMOTaHa npOBOnOKOH H3 6epHnnHeBOH 6pOH3~ 
AHaMeTpOM d,.= 50 MKM e warOM S 11 = 10 MM, KaTOAH~e nnoeKOeTH 
/Kn/ - npOBOnOKOH H3 6pOH3~ AHaMeTpOM dk = 1 QQ MKM e warOM S k = 
= 2 MM. PaecTo~HHe oT aHOAHOH AO KaTOAHOH nnoeKoCTH L = 8 MM. 
TaKHM o6pa30M, KaMep~ HMe~T eneAY~He xapaKTeQH~e oco6eHHOeTH: 
Bo-nepB~x, war HaMOTKH aHOAH~x npoBonoK An~ AK AOBOnbHO Man -
10 MM, BO-BTOp~x, noTeH~HanbH~e npOBOnOKH OTeyTCTBy~T. CneAyeT 
OTMeTHTb, 4TO Man~H war HaMOTKH aHOAH~x npoBonoK B AK cTaHOBHT
e~ Bee 6onee pacnpoeTpaHeHH~M/ 4/, T.K. n03BOn~eT AOBOnbHO T04HO 
BoeeTaHOBHTb TpeKH 6e3 Henonb30BaHH~ HH<J>OpMa~HH 0 BpeMeHH APeH<J>a 
H BKn~4HTb AK B 6~eTp~H TpHrrep. OTcyTeTBHe noTeH~HanbH~x npoBo
noK XOT~ H npHBOAHT K HenHHeHHOeTH APeH<J>OB~X xapaKTepHeTHK, OA
HaKO 3Ta HenHHeHHOeTb He YXYAWaeT npoeTpaHeTBeHHOH T04HOCTH. 
BMecTe e 3THM KOHCTPYK~H~ KaMep nony4aeTe~ 6onee npoeTOH. 

Heo6XOAHMa~ T04HOeTb npoeTpaHCTBeHHoro pacnono~eHH~ H HaT~
~eHHe npOBOn04HbiX 3neKTPOAOB 6~nH onpeAeneHbl Ha OCHOBe ¢opMyn 
pa6oT~/s~ 4To6~ o6eene4HTb nocTO~HeTBo xapaKTepHeTHK AK B npe
Aenax 1% no Hanp~~eHH~ nHTaHH~, He06XOAHMO B~Aep~aTb war HaMOTKH 
BHOAH~X npOBOnOK C T04HOeTb~ 6·s,..,.Q ,4 MM; 3a3op Me~AY KaTOAH~MH 
nnOCKOeT~MH- 6(2L)= +0,2 MM. 0AHaKO An~ nony4eHH~ B~eOKOH KOOp
AHHaTHOH T04HoeTH B AK AOnyeTHMa~ HeT04HOeTb wara aHOAH~x npoBo
noK 6~na npHH~Ta As,.= +0,05 MM. MHHHManbHoe HaT~~eHHe npoBonoK 
AOn~HO eocTaBn~Tb: Tx/-f = 0,8 M/ = 9 r, Ty/f = 1,5 M/ = 30 r, 
Tk /f = 0,8 M/ = 17 r. noeKOnbKY MHHHManbHO AOnyeTHM~e CHn~ Ha
T~~eHH~ OKa3anHCb CnHWKOM Man~, 4T06~ Bblnp~MHTb npOBOnOKy, An~ 

BCeX npOBOnOK HaT~~eHHe 6~no B~6paHO paBH~M 1QQ r, 
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PHc.2. CxeMa pacnono~eHHH 
3neKTpOgOB, All - ITnOCKOCTb 
aHog~x npoBonoK, KIT - nnoc
KOCTb KaTOgHb~ npOBOnOK, 

6/ MexaHH4ecKa~ KOHCTPYK~H~ 
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3a OCHOBY MeXaHH4eeKOH KOHeTpyK~HH H TexHonorHH H3rOTOBneHH~ 
HaeTO~~HX KaMep 6~na B3~Ta KOHeTpyK~H~ H TeXHOnOrH~ H3rOTOBneHH~ 
ABYXKOOPAHHaTHOH APeH<J>OBOH KaMep~ pa3MepoM 1,6x0,8 M2 / 6/, 

Q6~4HO B KaMepax nnOCKOeTH npOBOn04HbiX 3neKTPOAOB 3aKpenn~~T 
Ha OTAenbH~X ~eeTKHX paMKaX, 4T06~ o6eene4HTb pa360pHOeTb KaMe
pbl, CAenaHHble e Heo6xOAHMOH T04HoeTbiO paMKH co6HpaiOT B naKeT. 
0AHaKO e yBenH4eHHeM pa3MepOB KaMep~ ~eCTKOCTb OTAenbH~X paMOK 
OKa3~BaeTe~ HeAOCTaT04HOH H npHXOAHTe~ npHMeH~Tb AOnOnHHTenbH~e 
BHeWHHe paM~, KOTOp~e He06XOAHMO H3roTaBnHBaTb e AOBOnbHO B~eo
KOH T04HOeTbiO, 4TO An~ KaMep e nHHeHH~MH pa3MepaMH B HeeKonbKO 
MeTpOB npeAeTaBn~eT eepbe3H~e TeXHOnOrH4eeKHe TPYAHOeTH H Tpe6y
eT cne~HanbHoro o60PYAOBaHH~. KpoMe Taro, paM~ HMeiOT 3Ha4HTenb
H~H Bee, a 3TO yeno~H~eT npo~eec e03AaHH~ H peMOHTa KaMep~. 
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PHc.J. KoHCTPYK~HH naKeTa KaMep. 

KOHCTPYK~H~ HaCTO~~HX KaMep /pHc.J/ HeeKOnbKO OTnH4aeTe~ OT 
o6~enpHH~TOH H n03BOn~eT OTKa3aTbe~ OT T04HOrO H3rOTOBneHH~ 
KpynHora6apHTH~X AeTaneH. rH6KHH naKeT paMOK /1/, Ha KOTOP~X 
3aKpenneHbl nnoeKOCTH npOBOn04H~X 3neKTPOAOB H naBCaHOB~e OKHa, 
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PHc.S. Ce~eHHe naKeTa paMoK. 

PHc.4. llpHHQHn AeHCTBHH yHpyrHx 
3J1eMeHTOB. 
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pacT~r~eaeTc~ BHYTP~ BHewHeR $epM~ 121 peryn~pyeM~M~ T~raM~ 131 
~ 141. T~r~ 131 e~nonHeH~ e B~Ae npym~H, 4To6~ ocna6~Tb en~~H~e 
Ae$opMa~~~ $epM~ Ha HaT~meH~e npoeonoK ~ ynpocT~Tb npo~eAYPY 
paCT~meH~~. nepBOHa4anbHO KOHTponb 3a pacT~meH~eM naKeTa np0~3BO
A~nc~ no 4aCTOTe C06CTBeHH~X Kone6aH~R cne~~anbH~X KOHTpOnbH~X 
npoeonoK 1101, 3aKpenneHH~x Ha BHewH~X paMKax naKeTa, aHanor~4HO 
ToMy, KaK 3TO 6~no CAenaHo e pa6oTe/61 . Cy~ecTeeHHO 6onee npocToR 
Cnoco6 KOHTpon~ 3aKn~4aeTC~ B np~MOM ~3MepeH~~ paCCTO~H~~ MemAY 
OC~M~ wn~neK, 3a KOTOp~e naKeT paCT~r~eaeTC~. npocTa~ ~3Mep~

TenbHa~ WTaHra C M~KpOMeTpOM n03BOn~eT ~3Mep~Tb 3TO paCCTO~H~e 
C T04HOCTb~ +0,01 MM, B TO BpeM~ KaK He06XOA~Ma~ T04HOCTb ~3Me
peH~~ COCTaBn~eT +0, 1 MM, 4TO o6ecne4~BaeT T04HOCTb HaT~meH~~ 
npoeonoK +5%. OcTaewa~c~ nocne pacTRmeH~R HennocKOCTHOCTb naKeTa 
ycTpaH~eTc~ C nOMO~b~ HaBeCHbiX ynpyr~X 3neMeHTOB 151 C OTm~MHbiM~ 
B~HTaM~ 161. np~H~~n AeRcTB~~ ynpyr~x 3neMeHTOB ~nn~CTp~pyeTc~ 
p~c.4. BB~H4~Ba~ ~n~ B~B~H4~Ba~ OTm~MH~e B~HT~, ~3r~6a~T naKeT 
~ A06~ea~TC~ He06XOA~MoR nnoCKOCTHOCT~ KaMepbl. nepeoHa4anbHO 
An~ KOHTpon~ nnOCKOCTHOCT~ ~cnonb30Ban~Cb ABe napbl KOHTpOnbHbiX 
rop~30HTanbH~X npOBOnOK 171, KOTOp~e 6~n~ HaT~HyT~ Ha paCCTO~H~H 
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0,5 MM no o6e CTOPOH~ OT nnocKOCT~ eepT~KanbH~X aHOAH~X npoeo
noK 181. KaMepa C4~Tanacb B~npRMneHHO~, ecn~ OTCYTCTBOBan 3neKT
p~4eCK~H KOHTaKT MemAY KOHTpOnbH~M~ ~ aHOAH~M~ npoeonoKaM~. 0A
HaKO np~ 3KcnnyaTa~~~ KaMep o6Hapym~nocb, 4TO KOHTponbH~e npo
eonoK~ ~HOrAa 11np~n~na~T 11 K aHOAH~M, no3TOMY oH~ 6~n~ YAaneH~, 
~ B AanbHeRweM e~np~MneH~e naKeTa npo~3BOA~nocb no ~3MepeH~RM 
cHapym~ HennocKOCTHOCT~ cpeAHeR paMK~ e naKeTe. Ce4eH~e r~6Ko

ro naKeTa paMoK noKa3aHo Ha p~c.5. naKeT coAepm~T 13 paMoK, Ha 
4eTblpe ~3 KoTop~x HaMoTaH~ aHOAHble nnocKOCT~ I X ~ Y I, a Ha 
weCTb - KaTOAH~e nnocKOCT~ IKI. Aee BHeWH~e paMK~ ~cnonb3y~TCR 
AnR KpenneH~R naecaHoBbiX OKOH IJJI. An~ Toro, 4T06bl He HaKann~
eancR 3neKTpocTaT~4eCK~R 3aP~A, BHyTpeHHRR noeepxHOCTb naecaHo
e~x OKOH nOKp~Ta 6~TOB~M aHT~CTaT~KOM JIAHA-1. 

B Ka4ecTee MaTep~ana An~ paMOK 111 6~n e~6paH n~cToeoR npo
KaT Ton~~HoR 4 MM ~3 an~M~H~eeoro cnnaea MapK~ AMr-6, KOTop~~ 
nerKo o6pa6aT~eaeTcR ~ ceap~eaeTCR. 3To no3Bon~no CAenaTb paMK~ 
ceapH~M~ ~3 nonoc, a He e~pe3aTb ~x ~3 ~enoro n~cTa, 4TO cy~ecT
eeHHO COKpaT~no pacXOA MaTep~ana. Ha paMK~ aHOAH~X ~ KaTOAH~X 

nnOCKOCTeR 3noKC~AHOR CMOnOH K-115 HaKneeH~ nonce~ CTeKnoTeKCTO
n~Ta 121 TOn~~HOH 2 MM C ne4aTH~M~ 3neKTPOAaM~. lne4aTH~e 3neKT
POA~ 6~n~ ~3roToeneH~ $oTocnoco6oM c ~cnonb30BaH~eM $oTope3~CTa 
MapK~ ~nn. Pa3Mep HeraT~ea - AO 1 MI. 06paTHaR cyopoHa paMoK 
OKneeHa TOHK~M 10,1 MMI CTeKnOTeKCTOn~TOM AnR npeAOTBpa~eH~R 
3neKTP~4eCK~x npo6oee. CKneRKa npo~3BOA~nacb e eaKYYMHOM MewKe 
~3 non~3T~neHoeoR nneHK~ AnR nnoTHoro np~maT~~ CKne~eaeM~x AeTa-
no1~ nn\lr- v nn\/r-\1 ,..,1"'\ D("'Pt'A nna,::::.nvunrTIA 
"''-''r-1r-ol' .. ,...,,..., . ., ··- ·-~-r -

3a3op MemAY nnOCKOCTRM~ naKeTa 3aAaeTCR Kan~6poeaHH~M~ 6pyc
KaM~ 131, CAenaHH~M~ ~3 nneKc~rnaca C T04HOCTb~ +0,05 MM. naKeT 
~aMOK Cm~MaeTCR Wn~nbKaM~ 141, pacnonomeHH~M~ C warOM 160 MM no 
ero nep~MeTpy. AnR repMeT~3a~~~ o6beMa naKeTa np~MeH~eTCR eaKYYM
HbiH pe3~Hoe~R WHYP 151, nponomeHHbiR MemAY paMKaM~. KaK 6~no oT
Me4eHo BO BBeAeH~~, ~eHTpanbHaR o6naCTb KaMep~ AOnmHa 6~Tb He-
4YBCTB~TenbHOH, np~4eM pa3Mep He4yBCTB~TenbHOH o6nacT~ AOnmeH 
nerKo ~3MeH~TbC~. An~ Toro, 4T06bl YAOBneTeop~Tb 3T~M Tpe6oeaH~
RM, npoeonoK~ ecex KaTOAHbiX nnocKocTeR HaMoTaHbl napannenbHO Ko
poTKOH CTOpOHe naKeTa, a ne4aTHble 3neKTPOAbl Ha paMKaX 3T~X nnoc
KOCTeH B ~eHTpe KaMepw CAenaH~ He cnnOWH~M~, a B B~Ae OTAenbH~X 
naMeneH W~p~HOH 10 MM C B~BOAaM~ Hapymy. 3To n03BOnReT onepaT~B
HO, He pa36~pa~ naKeTa, ~3MeH~Tb pa3Mep He4yBCTB~TenbHOR o6naCT~, 
nOAaBa~ Ha COOTBeTCTBY~~y~ 4aCTb KaTOAHbiX npoeonOK nOH~meHHOe no 
cpaeHeH~~ c pa6o4~M Hanp~meH~e. 

HeKoTop~e KOHCTpyKT~BHble oco6eHHOCT~ ~Me~T ~ Y -nnocKocT~. 
Bo-nepe~x, nocepeA~He Y-nnocKOCT~ HaTRHYTa nonocKa 19 Ha p~c.31 
~3 CTeKnOTeK.CTOn~Ta W~p~HOR 40 MM ~ TOn~~HOH 0, 1 MM C naMen~M~. 
npoeonOK~ Y -nnOCKOCT~ CHa4ana np~na~ean~Cb B naMen~M ne4aTH~X 
3neKTPOAOB Ha paMKe, a 3aTeM K naMen~M CTeKnOTeKCTOn~TOBOH no
nOCK~ ~ pa3pe3an~cb nocepeA~He. TaK~M o6pa30M, KamAa~ Y-nnoc
KOCTb OKa3anaCb pa36~TOH Ha ABe OTAenbH~e nonynnoCKOCT~. Bo-
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PHc,6, CxeMa HaMOTKH 

npOBOJIO~Hb~ 3JieKTPOAOB, 

" 

" 

PHc,7, YcTpOHCTBO AnH pacnaHKH 

H H3MepeHHH mara HaMOTKH aHOA

HhiX llpOBOJIOK, 

STOp~x, nposonoKH ASYX Y -nnoeKOeTe~ S naKeTe eASHHYT~ APYr OT
HOeHTenbHO APYra Ha 1/2sa, 4To6~ yMeHbWHTb ~nH~HHe neso-npaso~ 
HeOAH03Ha4HOCTH, S03HHKa~e~ S APe~¢0S~X KaMepax, Ha T04HOCTb 
soecTaHOSneHH~ TpeKOS. 

s/ HaMoTKa H pacna~Ka 3neKTPDAOS 

HaMOTKa H pacna~Ka 3neKTPOAOS npOH3SOAHnHCb Ha MOHTamHOM 
CTOne /1/ /pHc.6/. meeTKOeTb CTOna ADnmHa 6~Tb AOCTaT04Ha, 4T0-
6bl ero Ae¢opMai..IHH S npOI..Ieece HaMOTKH He CKa3biSanHCb Ha HaT~meHHH 
npOSOnOK. PaMKH /2/ 3aKpenn~~TC~ Ha MOHTamHOM CTone TaKHM 06pa-
30M, 4T06~ s npo1..1ecce pacT~meHH~ naKeTa SHYTPH ¢epM~ see nposo-
--····· ....... ---·,----·· ------·~---··-· ..... _,.,, .... ,,,....,..,... .... .._ ......... ,,,,,.... m, .. ,,,...,,....,.,,,"'""~"',_,.. 
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C T04HOeTb~ ~0,05 MM nonomeHH~ OTSepCTH~ nDA WnHnbKH, 3a KOTQ
p~e naKeT s AanbHe~weM pacT~rHsaeTe~ T~raMH. 

8 npol..leCce HaMOTKH 3neKTPOAOS MOHTamHHK ponHKOM /3/ 06SOAHT 
nposonoKy soKpyr yeTaHosneHHbiX no nepHMeTpy eTona c T04HOCTb~ 
+0,1 MM KanH6posaHH~X WT~pe~, KOTOp~e 3aAa~T war HaMOTKH. Ha
T~meHHe nposonoKH so speM~ HaMOTKH aaAaeTc~ 3neKTPOMOTopoM /5/ 

·.~ 

H KOHTpOnHpyeTC~ no yrny npOSHCaHH~ nposonOKH nDA Ae~CTSHeM rpy-
3a /6/. KaK OTMe4eHO paHee, HaT~meHHe KaK KaTOAHbiX, TaK H aHOAHbiX 
nposonoK 6blno Sbl6paHo pasHbiM 100 r. To4HOCTb wara HaMOTKH +0, 1MM 
An~ KaTOAHbiX npOSOnOK,3aAasaeMa~ T04HOeTb~ YCTaHOSKH WTblpe~ /4/, ! ) 

snonHe AOCTaT04Ha. liJar me HaMOTKH aHOAHbiX nposonoK, OT T04HOeTH J 
KOTOporo 3aSHCHT KOOPAHHaTHa~ T04HOeTb APe~¢oso~ KaMepbl, nepeA 
paena~Ko~ Tpe6osanocb yT04HHTb. B pa6oTel6/ 3To yT04HeHHe 6~no 
CAenaHO MeTOAOM np~MOrO H3MepeHH~ wara HaMOTKH C nOMO~b~ TeOAO-
nHTa H npo3pa4HO~ HOHHYCHO~ nHHe~KH, KOTOpbl~ AOSOnbHO yTOMHTe-
neH. no3TOMY 6bln0 eKOHCTPYHPOSaHO cnei..IHanbHOe npHCnoco6neHHe, 
noason~~~ee yT04H~Tb war aHOAH~x nposonoK s npo1..1eece pacna~KH 
H npOSOAHTb H3MepeHHe wara paena~HHbiX nposonOK. npHHI..IHn Ae~CTSH~ 
3Toro npHCnoco6neHH~ Hnn~cTpHpyeTC~ PHCYHKOM 7. 0CHOSY npHcno
co6neHH~ cocTasn~eT rpe6eHKa /1/ H3 naTyHH, KOTopa~ ycTaHasnHsa
eTc~ TaK, 4T06bl aHDAHble nposonoKH /2/ HaXOAHnHcb s ee naaax. 
rpe6eHKa MomeT nepeMe~aTbC~ s HanpasneHHH, nepneHAHKyn~pHOM aHoA--
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HbiM nposonoKaM, e nOMO~b~ MHKPOMeTpH4eCKOrO SHHTa C HOHHyCHO~ 
WKano~ /l..leHa AeneHH~ 0,01 MM/, no KOTOPO~ MOmHO onpeAen~Tb ee 
nonomeHHe. B rpe6eHKe npopeaaHo 48 naaos e waroM 10 MM, KOTOPbl~ 
paseH wary HaMOTKH aHOAHbiX nposonoK. HaMepeHHe rpe6eHKH Ha 
MHKpoeKone noKaaano, 4TO WHPHHa naaa pasHa 189+17 MKM, a Ha6era
HHe paccTo~HH~ MemAY naaaMH Ha see~ AnHHe rpe6eHKH He npesblwaeT 
60 MKM, 

nepeA na~Ko~ aHOAHbiX nposonoK K paMKe rpe6eHKa CASHraeTc~ 
MHKPOMeTpH4eCKHM SHHTOM TaKHM o6pa30M, 4T06~ see 48 nposonoK, 
HaXOA~~HXC~ S ee naaax, 6blnH nnOTHO npHmaTbl K OAHOHMeHHOMY /Ha
npHMep, nesoMy/ Kpa~ naaos. nocne 3Toro npoH3SOAHTc~ na~Ka, 
H rpe6eHKa nepecTasn~eTc~ TaKHM o6paaoM, 4T06~ aaxsaTHTb KaK 
e~e Hepacna~HHble nposonoKH, TaK H HecKonbKO yme paena~HH~x, 
OTHOCHTenbHO KOTOp~X rpe6eHKa yeTaHaSnHsaeTC~ S HOSOenono~eHHe, 
H T.A., noKa see nposonoKH He 6YAYT npHna~Hbl, 

An~ H3MepeHH~ nonomeHH~ aHOAHbiX nposonoK 3neKTPH4ecKa~ 1..1enb, 
COeTO~~a~ H3 naMn04KH /3/ H HCT04HHKa nHTaHH~ /4/, nDAKn~4aeTC~ 
DAHHM KOHI..IOM K rpe6eHKe /1/, a APYrHM- K nposonoKe /2/. KorAa 
rpe6eHKa He KacaeTc~ s~6paHHO~ nposonoKH, TO 3neKTPH4ecKa~ 1..1enb 
pa30MKHyTa H naMn04Ka He ropHT. MHKPOMeTpH4eCKHM SHHTOM nepeMe
~a~T rpe6eHKY AD TeX nop, nOKa OHa He KOCHeTC~ nposonOKH OAHHM 
H3 Kpaes naaa, Ha 4TO yKameT aaropaHHe naMn04KH, H no HOHHycHo~ 
wKane onpeAen~~T nonomeHHe rpe6eHKH. 3aTeM nepeMe~a~T rpe6eHKY 
s npoTHsononomHy~ cTopoHy, A06Hsa~Tc~ KacaHH~ rpe6eHKH APYrHM 
KpaeM naaa H TaKme onpeAen~~T nonomeHHe rpe6eHKH no HOHHycHo~ 

,... .... ,... ... ,_~,...,.. ,.,IJ-.II~LJt.o~ 1"'\~.,\lnL ......... .,..,....." ...,TI.OV MO\IV IA~i..IOr'\OUIAI~ M~CT 
.................... -,.. ... M., ........ ..., ...... , ............ ,., ........ J .. •-·-·-- ...... .,~ ,..,-.,·· ··-··-r-······ ,..,--· 

nonomeHHe s~6paHHO~ nposonoKH OTHOCHTenbHO naaa rpe6eHKH. Ha
MepeHH~, s~nonHeHH~e An~ seex nposonoK CHCTeM~, noKaaanH, 4TO 
owH6Ka s HX nonomeHHH He npesblwaeT +50 MKM. 

nocne pacna~KH 6bln nposeAeH TaKme KOHTponb HaT~meHH~ aHOAHbiX 
nposonoKno 4acToTe HX co6eTseHH~x Kone6aHH~ c HcnonbaosaHHeM 
s~coKosonbTHoro reHepaTopa asyKoso~ 4aCTOT~/?/. HaMepeHH~ noKaaa
nH, 4TO HaT~meHHe aHOAHbiX nposonoK Y-nnOCKOCTe~ paSHO 100+5 r. 

Paapa6oTaHH~~ cnoco6 HaMOTKH He Tpe6yeT cnomHoro o6opyAoSaHH~, 
6onbWHX npOH3SOACTSeHH~X nno~aAe~ H noason~eT npOH3SOAHTb HaMOT
KY 3neKTPOAOS S KaMepax 60nbWHX pa3Mepos CO eKOPOCTb~ -250 npo
sonoK/4, 

III. 3J1EKTPOHHMI AnnAPATYPA APEt11¢0BbiX KAMEP 

3neKTPOHHa~ annapaTypa APe~¢os~X KaMep COeTOHT H3 CHCTeM~ 
C4HT~SaHH~ HH¢OpMa1..1HH H eHCTeM~ KOHTpon~. 

Bo SSeAeHHH 6blnO OTMe4eHO, 4TO S KaMepax AOCTaT04HO perHCT
pHposaTb TOnbKO no DAHO~ 4aCTHI..Ie cnesa H enpasa oT 1..1eHTpa KaMe
p~. npHMeH~Tb S AaHHOM cny4ae pacnpocTpaHeHHY~ CHCTeMy C4HT~sa
HH~, T.e. nOAKn~4aTb K KamAO~ aHOAHO~ nposonoKe nonHbl~ 

KaHan 3neKTPOHHKH, sKn~4a~ speM~-I..IH¢poso~ npeo6paaosaTenb, He-
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Puc. 8. CllyHKUHOHaJibHaH cxeMa 
:3JleKTPOHHOH annapaTypbJ 
p;peH4,JOBbiX KaMep • 

Klllf 

~enecoo6pa3Ho. B HacTo~~~x KaMepax ~cnonb3yeTc~ 3Ha4~TenbHO 5o
nee npocToe ~ p;eweeoe ycTpoAcTeo C4~T~BaH~~ ~H$opMa~~~/SI,pe
r~cTp~pyiO~ee TOnbKO no op;HoA 4acT~~e e co6biT~~. Jleea~ ~ npaea~ 

nonoe~H~ Kamp;oA nnocKOCT~ aHOAH~x npoeonoK paccMaTp~eaiOTC~ KaK 
OTp;enbHble KaMepbl, K KOTOpbiM ~ nop;Knl04aeTC~ p;aHHOe YCTpOACTBO. 
$yHK~~oHanbHa~ cxeMa 3neKTpoHHoA annapaTypbl op;HoA nonynnocKocT~ 
npep;CTaeneHa Ha p~c.8. e~rHan, B03H~KW~A Ha aHOAHOA npoeonoKe, 
yc~n~eaeTC~ yc~n~TeneM-$OpM~poeaTeneM /Y-$/. np~MeHeH~e ere pe
m~Ma/3/ no3eon~no ycTaHOB~Tb BbiCOK~A nopor per~cTpa~~~ I nopor= 
= 100 MKA /Rex= 300 OM/, 4TO npaKT~4ecK~ ycTpaH~no npo6neMy 
BHeWH~X HaBOAOK. onarop;ap~ CKa4K006pa3HOMY xapaKTepy B03H~KHOBe
H~~ ~ ManoMy aMnn~TYAHOMY pa36pocy C~rHana B ere pem~Me, OTnana 
·---C----- ·---- _ ··-··-··-··--· ,, __ u_ ,, _____ ,w,., __ ··-··-·----.U. Ill,,.,_ ____ _ 
nf...UVAVf-11.,-11¥\V .... IC C fl'lrlHYJQt'II-II,JGIJICI-IVVI rlCVIfJV"'I"-'-" J"""YI.IItrll ..... .ll'-r'l• JoA.IJI'I'flt-'UI'-"tJ 

/W/ KOHTpon~pyeT HoMep cpa6oTaewero KaHana. Pa3pewa10~ee epeM~ 

W~$paTopa (tp) p;onmHO 6b1Tb M~H~ManbH~M, 4T06~ yMeHbW~Tb eepO~T

HOCTb HanomeH~~ KOAOB np~ npoxomp;eH~~ 4epe3 KaMepy $OHOBOA 4ac
T~~~. B HaweM cny4ae tp=10 He. 

Kop; c BbiXOAOB w~$paTopa, pacnonomeHHoro Ha naKeTe KaMep, ne
pep;aeTc~ no KOaKC~anbH~M Ka6en~M p;n~HOA 110MB AOM~K 3KCnep~
MeHTaTopa, rp;e oH yc~n~eaeTc~ /Yc/ p;n~ KOMneHca~~~ 3aTyxaH~~ 
c~rHanoe Ha Ka6en~x ~ 3an~c~eaeTc~ e per~cTp /Per./. K per~cT
paM Y-nnocKocreA nop;Knl04eHo ap~$MeT~4ecKoe ycTpoAcTeo /AY/, 
KOTOpOe npoeep~eT Han~4~e B KaMepax ABYX rop~30HTanbH~X TpeKOB, 
B cny4ae np~H~T~~ nonom~TenbHoro peweH~~ /epeM~ np~H~T~~ peweH~~ 
paBHO 12 MKC/ ~H$OpMa~~~ nepep;aeTC~ B pa3paBH~BaTenb. np~MeHeH~e 
ap~$MeT~4ecKoro ycTpoAcTea no3eon~no e - 1 0 pa3 noebiC~Tb 3$$eK
T~BHOCTb 3an~c~ none3H~X C06~T~A. 3$$eKT OT np~MeHeH~~ pa3paBH~

BaTen~ -30%. BpeM~ p;peA$a e p;aHHoA c~cTeMe onpep;en~eTc~ op;H~M 
p;n~ Kamp;oA nonynnocKocT~ epeM~-~~$POBbiM npeo6pa3oBaTeneM /BUn/, 
cTon-c~rHan p;n~ KOToporo o6pa3yeTc~ nyTeM o6oeA~HeH~~ no HJlH 
ecex KaHanoe KaMepbl. e~cTeMa KOHTpon~ ocy~ecTen~eT npoeepKy pa-
6oTbl BCeA 3neKTPOHHOA annapaTypbl KaMep nyTeM nop;a4~ TeCTOBbiX 
c~rHanoe oT reHepaTopa /reH./. Kop; npoeep~eMoro KaHana, ycTaHoe
neHH~A e cxeMe cpaeHeH~~ KOAOB /ex.ep./, nocTynaeT e 6noK ynpae
neH~~ /o.Y./, KOTOpblA OTKpblBaeT n~HeAH~e BOPOTa /Jl.B./ COOTBeT-
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CTBYIO~ero KaHana, nponycKaiO~~e TeCTOBbiA c~rHan. Ecn~ npoeep~e

MblA KaHan pa60TaeT HOpManbHO, TO KOA, nocTyn~BW~A B CXeMy cpae
HeH~~ KOAOB ~3 per~cTpa, coenap;eT c KOAOM, ycTaHoeneHHbiM e cxe
Me cpaeHeH~~. B 3TOM cny4ae c~cTeMa aeToMaT~4eCK~ nepexop;~T 
K npoeepKe cnep;y10~ero KaHana. Qn~caHHa~ C~CTeMa KOHTpon~ OKa3a
nacb 4pe3Bbl4aAHo yp;o6HoA ~ Hap;emHoA. B Te4eH~e HeCKOnbK~x M~HYT 
npoeep~eTc~ ec~ 3neKTpoHHa~ annapaTypa p;peA$OBbiX KaMep. 

IV. XAPAKTEPHeTHKH ~PE~$0BWX KAMEP 

BHeWH~A B~A C~CTeMbl p;peA$0BbiX KaMep B COCTaBe 3Kcnep~MeHTanb
HOA ycTaHoBK~ noKa3aH Ha p~c.9. KaMepbl pa6oTaiOT np~ nocTo~HHOM 

npop;yee ra3oeoA cMeCbiO ~3 TexH~4ecKoro aproHa, MeTaHa ~ MeT~nan~ 

B COOTHOWeH~~ 62:21:17 np~ aTMOC$epHOM p;aeneH~~. np~Mep C4eTH~X 
xapaKTep~cT~K /3$$eKT~BHOCTb ~ wyM~/ np~eep;eH Ha p~c.10. HHTeH
c~BHOCTb o6ny4eH~~ COCTaBn~na np~ 3TOM-2•10 6 4aCT~~·M- 2.c-l, 
p;n~TenbHOCTb CTpo6-~MnynbCa paBH~naCb 230 HC. /B np~eep;eHHYIO 
3$$eKT~BHOCTb He BBep;eHa nonpaBKa Ha cny4aAHble cpa6aTbiBaH~~ MOH~

TOpHOrO C4eT4~Ka/. 
Kan~6poeKa c~cTeM~ p;peA$oe~x KaMep, T.e. onpep;eneH~e p;peA$o

eoA $YHK~~~ e(0 ~ reOMeTp~4eCK~X KOHCTaHT ycTaHOBK~, np0~3BO
A~naCb c ~cnonb30BaH~eM ~H$OpMa~~~ o TpeKax 4acT~~. 3an~caHHoA 
B 3KCnep~MeHTe, B ABa 3Tana. 

Puc • 9 • BHeWHHH BH,Il; CHCTeMbJ p;pe:Hc!JOBbiX KaMep • 
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PHc.IO. 3aBHCHMOCTb 3~eKTHBHo
CTH f H WyMOB n m OT Hanp.II>KeHH.II 
nHTaHHa p;pe:Hcix>BOH KaMepbl. 

Ha nepeoM 3Tane Anfl npeABapHTenbHoro onpeAeneHHfl APeH~OBOH 
~YHK~HH /A~/ aHanH3Hposanocb pacnpeAeneHHe no epeMeHH APeH~a 
N(0 B Ka~AOH nnocKOCTH AK. B npeAnono~eHHH paeHoMepHoH sa
ceeTKH nY4KOM APelli~oe~x npoMe~yTKOB A~ e~pa~aeTCfl cneAY~~HM 

o6pasoM: 

e(t) ~ 
·s" t 

I N (t) dt I 
to 

~ax 
I N(t)dt, 
to 2 

rAe 'Sa- paCCTOflHHe Me~AY aHOAHbiMH npoeonoKaMH, to H tmax- ne
Bafl H npaBafl rpaHH~bl pacnpeAeneHHfl N(t), KOTOpble Bbi6HpanHCb 11Ha 
rna3 11 no rHCTOrpaMMe. Anfl HCKn1Q4eHHfl /HnH yMeHbWeHHfl/ HCKa~eHHfl 
;;;:::::;-:;:::::~::::-:e~:~:; !'~(!) r nyu;:ocH-<hiMIA rn.:JO<=ITbiBaHHflMH ..oaccMaTPHBanHCb 
TOnbKO Te cny4aH, KOrAa cpa6oTaBwHe e AK ycTaHOBKH npoeonoK~, 
BKn~4afl npOBOnOKY HCCneAyeMOH nnOCKOCTH, O~a30BbiBanH npflMy~. 
Hcnonbsoeanacb cneAy~~afl napaMeTpHsa~Hfl A~ 91: 

f(t) ~.A! 1-exp[C(t-t0 )1l, 

napaMeTpbl KOTOPOH A , C H to ~HTHpoeanHcb MeTOAOM HaHMeHbWHX 
KBaAPaTOB. 

HaHAeHH~e TaKHM o6pasoM A~ BMecTe c reoMeTpH4eCKHMH KOHcTaH
TaMH ycTaHOBKH yT04HflnHCb Ha BTOpOM 3Tane KanH6pOBKH, COCTOflB
weM B HTepa~HOHHOH npo~eAype nocneAOBaTenbHOrO YT04HeHHR HCKOMbiX 
napaMeTpoe.Ha Ka~AOH nocneAY~~eH HTepa~HH,c Hcnonb30BaHHeM nony-
4eHH~X Ha npeA~Ay~eH HTepa~HH napaMeTPOB,BOCCTaHaBnHBanHCb npflM~e 

TpeKH /HcnonbsoeanHCb co6~THfl,HMe~~He TpeKH s X- H Y-npoeK~HflX/ 
H nonpaBKH HCKanHCb He3aBHCHMO Anfl Ka~AOH KaMep~ MHHHMH3a~HeH 
~YHK~HOHana 

~ ¢ r 2 
<11- "'(~ -l:l - ~ ) ' 

rAe ~- OTKnoHeHHe KOOPAHHaT~ B KaMepe OT npflMOH, npOBeAeHHOH 
4epe3 napy T04eK B ~HKCHPOBaHH~X unopH~X KaMepax; ~¢- HCKOMafl 
nonpaeKa APeH~OBOH ~YHK~HH. Anfl nHHeapHsa~HH 3aAa4H oHa npeA-
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CTaBnflnaCb B BHAe; 

6 •Q251flf 

6/ 

1 ,,., 

PHc.ll. Pacnpep;eneHHe 
BerrHqHHbl OTKnOHeHH.II 
KOOp,IJ;HHaTbi B 3-H Ka
Mepe OT TpeKa, npo
Be,n;eHHoro qepes onop
Hble KaMepbl; a - qepes 
onopHble l-10 H S-10 
KaMepbl; qepes onop
Hble 2-w H 4-w KaMepbl. 

¢ 
l:l s!1-exp[C(t-t0 )]l.f:lA- A(t-t 0 )exp[C(t-t 0 )].~C+ 

+ ACexp [ C(t-t0 )] • ~t0 ; 

r 
~ - nonpasKa reoMeTPH4eCKHX napaMeTpoe, KOTopafl HMeeT BHA 

l:lr- ~s + T.f:lz + Y·f:la+ T.x.f:l{3+ T.y.~y. 

rAe f:l S - nonpaBKa K CABHry KaMepbl OTHOCHTenbHO CHCTeMbl KOOPAHHaT, 
3aAaBaeM~X OnOpHbiMH KaMepaMH; T- TaHreHC yrna HaKnoHa TpeKa OT
HOCHTenbHO HOpManH K KaMepe; f:lz- nonpaBKa K paCCTOflHH~ Me~AY 
KaMepaMH; l:la , l:lf3 , f:ly - nonpaBKH, CBfl3aHHble c yr naMH nosopoTa 
AaHHOH KaMep~ OTHOCHTenbHO CHCTeMbl KOOPAHHaT, 3aAaHH~X onopH~MH 
KaMepaMH. nono>KeHHe onopHbiX KaMeo <I>HKCHpoeanocb, H reoMeTpH4eCKHe 
nonpaBKH Anfl HHX He HaXOAHnHCb. HTepa~HOHHafl npo~eAypa CXOAHT-
Cfl 4epes 5-6 HTepa~HH, Aa>Ke ecnH Ha4anbH~e 3Ha4eHHfl napaMeTpoe 
cy~eCTBeHHO oTnH4a~TCfl oT HCKOMbiX. HalliAeHHble TaKHM o6pasoM A~ 
H reoMeTpH4eCKHe nonpaBKH noseonHnH nony4HTb T04HOCTb KaMep 
a ~ 0,2 MM, 4TO BnonHe AOCTaT04HO Anfl 3KCnepHMeHTa, T.K. BKnaA 
MHOrOKpaTHOro pacCeflHHfl Ha B03Ayxe H B KaMepax AOCTaT04HO BenHK. 
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BKnaA MHoroKpaTHOrO pacce~H~~ MOmHO B~AeTb H3 cpasHeHHR rHCTO
rpaMM Ha pHc. 11 a H 6. Ha pHc. 11 a noKa3aHo pacnpeAeneH~e 6 An~ 
3-~ KaMep~ npH onopH~x 1 H 5 KaMepax, aHa pHc.116- 3TO me 
pacnpeAeneH~e np~ onopH~x 2 H 4 KaMepax, KOrAa BKnaA MHoroKpaT
Horo pacce~H~~ npeHe6pemHMO Man. CTaHAaPTH~e OTKnoHeHH~, np~se

AeHHble Ha p~c.11a,6, 0' = 0,37 MM ~ o ·= 0,25 MM, BKnl04aiOT T04HOCTb 
KaK ~ccneAyeMO~, TaK H onopH~X KaMep. B npeAnonomeHHH OAHHaKOBO~ 
T04HOCT~ BCeX KaMep HM COOTBeTCTBYIOT 3Ha4eHH~ 0' = 0,30 MM H 0' = 
= 0,18 MM COOTBeTCTBeHHO, 

V, 3AKI1104EHHE 

AsyxneTH~~ on~T 3KcnnyaTa~HH AaHHO~ CHCTeM~ AK noKaaan ee 
B~COKYIO HaAemHOCTb H npocTOTY a 3KcnnyaTa~HH. AsTop~ s~pamaiOT 
cso10 npHaHaTenbHOCTb H.A.BnaA~MHposo~ H B.M.KYAP~B~eay aa 6onb
wo~ TBOp4eCKH~ BKnaA B ~3rOTOBneH~e AaHHO~ C~CTeM~ APe~$OB~X Ka
Mep; A.B.Kyn~osy sa MHoro4HcneHH~e noneaH~e coseT~ Ha acex cTa
A~~x KOHCTpyHposaHH~, ~aroTosneH~~ H 3KcnnyaTa~HH KaMep; B.n.ny
ra4eBH4Y, npH y4acT~H KOToporo 6~na cnpoeKTHposaHa ~ ~aroTosneHa 

ABYXKOOPA~HaTHa~ APe~$oaa~ KaMepa paaMepoM 1,6x0,8 M2, nocnym~s
wa~ npoTOT~noM An~ HacTo~~~x KaMep, aa noneaH~e KOHcynbTa~~~ no 
TeXHonor~~ ~3rOTOBneH~~ KaMep; B.r.KyaHe~osy, o.M.noHTeKopso, 
B.r.Ca30HOBy 3a nOAAepmKy pa6oT~; c.r.nnaCT~H~Ho~. r.B.noK~A0-
80~, B.$.4ypK~Ho~, A.H.menT~Koay, H.B.myKosy, A.H.KoKopeay, 
B.H.Jlasposy, A.A.M~~eHKO, B.H.WenoxHe~y, B.A.WT~P~Hy aa y4aCT~e 
a ~aroTosneH~~ KaMep; C . Jl . CM~pHoeo~ c COTPYAH~KaM~ sa BbiCOKoKa-
4eCTBeHHYIO 04~CTKy 6onbworo Kon~4ecTsa MeT~nan~; B.$.XnanoH~Ho~ 
aa KOHcynbTa~~~ no TexHonor~~ ~aroTosneH~~ ne4aTH~x nnaT. 
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AneKceeB r.A. H AP· 
CHCTeMa TpexMeTpOB~X APeH~B~X KaMep, 
pa60Ta~HX B CrC pe*HMe 

P13-82-901 

0nHCaHa CHCTeMa H3 12 nnOCKOCTeH APeH~OB~X KaMep pa3MepOM 3x0,8 M2 , 
pa6oTa~HX B CaMoraCR~eMCR CTPHMepHOM pe*HMe, 3Ta CHCTeMa RBnReTCR 4aCTbO 
ycTaHOBKH, npeAHa3Ha4eHHOH AnR HCCneAOBaHHR penRTHBHCTCKHX n03HTpo
HHeB Ha npOTOHHOM CHHXpOTpOHe H~B3, 06CY*AaeTCR KOHCTpyK ~ HR H TeXHOnorHR 
C03AaHHR KaMep 6onbWOrO pa3Mepa C Man~M KOnH4eCTBOM Be~eCTBa Ha nyTH 4aCTH~ 

He Tpe6yO~HX T04HOro H3rOTOBneHHR KpynHora6apHTH~X AeTaneH. KaMep~ co6paH~ 
B naKeT~, no 4eT~pe nnOCKOCTH B Ka*AOM, ABe H3 KOTOPbiX H3MepROT X-KOOPAH
HaTy H ABe - Y-KOOPAHHaTy 4aCTH~. Ton~HHa Ka*Aoro naKeTa no ny4KY 
-60 Mr/cM 2

, 3neKTpOHHaR annapaTypa COCTOHT H3 CHCTeM~ C4HT~BaHHR HH~OpMa
~HH H CHCTeM~ KOHTpOnA, HccneAOBaHHA pa60T~ KaMep B COCTaBe 3KCnepHMeHTanb
HOH ycTaHOBKH noKa3anH HX B~COKYO 3~eKTHBHOCTb /99% npH 3arpy3Ke 
-2 ·1 06 4aCTH~ M- 2

. c- 1/, HaAe*HOCTb H npOCTOTY B 3KCnnyaTa~HH.KOOPAHHaTHaR 
T04HOCTb KaMep U • 0, 2 MM. 

Pa6oTa B~nonHeHa B fla6opaTOPHH RAePH~x npo6neM OH~H. 

C~eHHe 06~AHHeHHoro HHCTHTyTa RAePH~x HccneAoBaHHH, AY6Ha 1982 

Alekseev G.D. et al. P13-82-901 
System of Three-Meter Drift Chambers 
Operating in Self-Quenching Mode 

The system of 12 drift chamber planes 3x0.8 m2 in dimension, operating 
in self-quenching mode, is described. The system is a part of experimental 
setup for investigation of relativistic positronium on the IHEP proton 
synchrotron. Chamber construction and its technology do not require preci
sion when making large size details and are suitable for designing chambers 
of large size with small quantity of matter for passing particles. The 
planes are assembled in three packages. Each package consists of two X-and 
two Y-planes and its overall thickness is 60 mg/cm2 .Electronic equipment 
of the chambers consists of read-out and control systems. Exploitation of 
the drift chamber systems in experiment has shown their high effeiciency 
(99% at 2·10 6 particle/s m2 flux), high reliability and exploitation simpl i
city. Coordinate accuracy of the chambers equals to•0.2 mm . 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

nepeBOA O.C.BHHorpaAOBOH. 


