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B na6opaTopHH ~AePH~X npo6neM OHRH C03AaeTC~ YHHBepcanbHW~ 
MarHHTHW~ cneKTPOMeTp APEC /I/, npeAHa3Ha4eHH~~ An~ npoeeAeHH~ 
WHPOKO~ nporpaMMW HCCneAOBaHH~ B o6nactH $H3HKH 3neMeHTapHWX 
4aCTH4 H ~AePHD~ $H3HKH Ha ycTaHOBKe '~''. OcHOBH~e KODPAHHaTHWe 
AeTeKTOpW cneKTpOMeTpa-18 KOaKCHaflbHO pacnonomeHH~X 4HnHHApH-
4eCKHX MHoronpoeono4H~x nponDP4HOHanbHWX KaMep /UMnK/. PaHee124 / 

pacCMaTpHBanHCb KOHCTPYK4HH, TeXHOnOrH~ H3rOTOBneHH~ H pa604He 
·xapaKTepHcTHKH UMnK AHaMeTpoM 100-450 MM. B AaHHo~ pa6oTe 
OnHCbiBa~TC~ TeXHOnorH4eCKHe OC06eHHOCTH H3rOTOBneHH~ KaMep AHa­
MeTpOM 500-1050 MM, npHBOA~TC~ HX pa604He xapaKTepHCTHKH. 

KoHCTPYKTHBHo ace KaMep~ ewnonHH~Tc~ DAHHaKoeo. Ha pHc.1 
noKasaHa KOHCTPYK4H~ UMnK. Ha oTnHTwx H3 3nOKCHAHoro KDMnayHAa 
KOnb4aX 3aKpenn~~TC~ no o6pa3y~~e~ 4HnHHApa KaTDAH~e H aHDAH~e 
npoeono4KH. Pa6o4a~ AnHHa KaMep - 600 MM, AHaMeTp KaMep H Ko­
nH4ecTeo aHOAHbiX npoeono4eK yKa3aHw a Ta6nH4e. An~ YHH$H4Hpoea­
HH~ nnaT 3neKTpOHHKH H CHCTeMW OT6opa 4HCflO npOBOfl04eK BW6Hpa­
fl0Cb KpaTHWM 32. PaCCTO~HHe MemAy aHOAOM H KaTDAOM - 6 MM. 
AHOAH~e npOBOfl04KH /0 20 MKM, noson04eHHW~ BOflb$paM/ HaT~HyTW 
C ycHnHeM 45 r, war - OT 1,9 AO 2,3 MM, KaTOAHWe npOBOfl04KH 
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war - 2 MM. 
KaMepw AHaMeTpoM AD 450 MM H3roTaBnHea~Tc~ MeTOAOM Henpepwe­

HO~ HaMOTKH KamAO~ /aHOAHO~ HflH KaTOAHO~/ npoBOfl04HO~ noeepx­
HOCTH c AanbHe~we~ sana~Ko~ npoeono4eK, npH 3TOM KaMepa spa­
~aeTCA soKpyr ABYX B3aHMHO nepneHAHKyn~pHwx oce~. TexHonorH~ 
H3rOTOBfleHHA TaKHX KaMep OnHCaHa B pa6oTe / 3 /. npH H3rOTOBfleHHH 
KaMep 6onbWHx pa3Mepos oT TaKoro cnoco6a npHwnocb oTKa3aTbc~, 
TaK KaK 3a BpeM~ Henpep~BHO~ HaMOTKH DAHOrO CflOA, COAepma~ero 

AO 1500 nposono4eK, yeenH4HsaeTcA sepo~THOCTb o6pwea npo­
BOAa; B03HHKa~T TPYAHOCTH scneACTBHe HHep4HOHHOCTH HaMO­
T04HOrO npHcnoco6neHH~, sec KOToporo c TexHonorH4ecKo~ ocHaCTKo~ 
ADCTHraeT 80 Kr; KPOMe TOro, Cy~eCTBeHHO ysenH4HBaeTCA HenpOH3-
BOAMTenbHW~ pacxoA nosono4eHHO~ npoeonoKM. 

Ha pMc.2 noKa3aHw 3Tanw H3roTosneHM~ UMnK. ~naH4W KaMepw /1/ 
COeAMHA~TCA pacnopH~M 3neMeHTOM /2/ H C nOMO~b~ BCnOMOraTeflbHWX 
AMCKOB /3/ 3aKpennA~TC~ Ha 4eHTpanbHO~ OCH /Ha pMCYHKe BHM3y/. 
npM 3TOM K $naH4aM npHKfleMBaeTC~ 4HflHHAP M3 nascaHa TOn~HHO~ 
0,1 MM /4/, orpaHM4HBa~~M~ rasosw~ o6beM KaMep~. C6opKa pasMe~a­
eTcA s npMcnoco6neHHM, KOTopoe nosson~eT spa~aTb ee soKpyr 
csoe~ ocH /pacnonomeHHO~ ropH30HTanbHo/ H secTH nocneADBaTenbHO 
pacna~KY npOBOfl04eK, nOABOAHTb HymHbl~ y4aCTOK KaMepbl K npH6opaM 
An~ M3MepeHHA HaT~meHHA nposono4eK, wara nposono4eK M paccTo~HHA 
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PHc.l. CeqeHHe UMTIK c Manon nnoTHOCTbiD Be~ecTBa /KaMepa 
llOKa3aHa Ha TeXHOllOrHqeCKOll OCHaCTKe, OCb Bp~eHHH 
npoxOAHT BHH3y/: I - ¢uaH~ KaMepw, 2 - pacnopHwH 3neMeHT, 
3 - KaTOAHWe npoBOnOqKH, 4 - aHOAHWe npoBonoqKH, 5 -
3~THble orpaHHqHTenbHWe ooonoqKH, 6 - oxpaHHoe KOnb~o, 
7 - MeCTO 3anaHBaHHH KaTOAHWX llPOBOnoqeK, 8 - nnaTW 
AflH npHnaHBaHHH aHOAHWX npOBOnoqeK, 

,1:\liaMeTp aHOAHOH 
llOBepXHOCTH 
KaMepw /MM/ 

KonHqecTBO 
aHOAHblX 
npoBonoqeK 
/mT/ 

540 564 630 

768 768 960 

Taonm~a 

759 783 843 867 1040 

1152 1152 1152 1152 1536 

MeJKAY COCeAH~M~ noeepXHOCT~M~. Tip~ npoBeAeH~~ MOHTaJKH~X onepa­
~~~ np~cnoco6neH~e no3eon~eT noeopa4~BaTb c6opKy OTHOC~TenbHO 
oc~, nepneHA~Kyn~pHo~ oc~ KaMep~. 

Bo epeM~ ~3roToeneH~~ KaTOAH~x noeepxHocTe~ K scnoMoraTenb­
H~M A~CKaM //3/ Ha p~c.2/ np~B~H4~Ba~TC~ KOnb~a /5/, CHa6JKeH-
Hble "rpe6eHKo~", 3aAa~~e~ war /6/, ~ n~TbiO ecnoMoraTenbHbiM~ 
no~CKaM~ Ha c)>Onbr~poeaHHOM CTeKnOTeKCTOn~Te /7/ An~ npeABap~Tenb­
HO~ pacna~K~ npOBOn04eK. Tip~ ~3rOTOBneH~~ KaTOAHO~ nosepXHOCT~ 

nposono4K~ /8/ yKnaA~Ba~Tc~ e na3~ ''rpe6eHK~ 11 , OA~H KOHe~ np~­
na~saeTc~ //9/ - MecTo na~K~/, a 3aTeM HaT~HyTa~ rpy30M npoeo­
no4Ka 3ana~eaeTc~ c APYro~ CTopoH~ c6opK~. Tiposono4K~ pacna~-
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PHc. 2. TipoMeJKyToqHbie 3Tallbl H3rOTOBneHHa KaMepbi! cneBa -
3aKpenneHHe KaTOAHblX npoBonoqeK, cnpaBa - aHOAHbiX. 

ea~Tc~ noo4epeAHO Ha n~T~ ecnoMoraTenbH~x no~cKax, 3To ~cKn~-
4aeT ocna6neH~e HaT~~eH~~ coceAH~x npoeono4P.K np~ na~Ke. nocne 
3aKpenneH~~ ecex npoeono4eK Ha ecnoMoraTenbH~x no~cKax npo~3eo­
A~Tc~ OKOH4aTenbHOe 3ana~BaH~e ~X Ha OCHOBH~X, 3apaHee nOA­
roTOBneHH~X no~cKax /10/. 3Ta ~ nocneAY~~~e onepa~~~ no ~3ro­
ToeneH~~ KaTOAHO~ noeepxHOCT~ B~nonH~~TC~ KaK on~CaHO B pa6o­
Te /3l, 

AaHHa~ TexHonor~~ no3eon~eT 3aKpenn~Tb 6n~3Ko pacnono~eHH~e 
npoeono4K~, na~Ka nony4aeTc~ npo4HO~ ~ He yeen~4~BaeT pa3Mepoe 
c)>naH~ee KaMep~. 

nocne ~3roToeneH~~ nepeo~ npoeon04HO~ KaTOAHO~ noeepxHocT~ 
np~Kne~ea~Tc~ KOnb~a /11/ An~ aHOAH~x npoeono4eK /noKa3aHo 
c npaeo~ CTopoH~ Ha p~c.2/. AHOAH~e npoeono4K~ /12/ yKnaA~Ba~T­
c~ a na3~ /13/, npoc)>pe3epoeaHH~e Ha Konb~ax c Hy~H~M waroM, 
~ pacna~sa~Tc~ Ha ~HA~B~AyanbHOA naMen~ /14/. 

BTopa~ npoeono4Ha~ KaTOAHa~ noeepxHOCTb e~nonH~eTc~ aHanor~4-

Ho nepeo~. B cny4ae CABOeHHo~ KaMep~ /p~c.1/ nocne eTopo~ KaToA­
Ho~ noeepXHOCT~ ~3rOTaen~eaeTC~ BTOpa~ aHOAHa~ ~ TpeTb~ KaTOA­
Ha~ noeepXHOCT~. 

roTOBa~ KaMepa npOM~BaeTC~, 4HCT~TC~ ~ 3aKp~BaeTC~ HapymH~M 
3a~~TH~M ~~n~HAPOM ~3 naecaHa Ton~HHO~ 0,1 MM. Bo c)>naH~~ 

BKne~BaiOTC~ Tpy6K~ An~ npOAYBa KaMep~ pa6o4e~ CMeCb~. K B~BOAaM 
aHOAH~x nposono4eK npHna~sa~Tc~ 32-KaHanbH~e nonocKos~e Ka6en~ 
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Pnc. 3. 3¢qleKTHBHOCTb KaMepbi I I I 
H myM Ha O~HY npOBOnoqKy 121 
KaK QYHKII;Hll BbiCOKOrO HanpHJKeHHH. 

eMKOCTb~ 40 n@/M, An~Ho~ 2,4 M AnH nepeAa~~ no H~M ~HQOpMa~~~ 
K Kpe~TaM C 3neKTpOH~KO~, paSMe~eHHWM BHe MarH~Ta. 

flocne npoAyBa KaMepw s Te~eH~e Tpex ~acos pa6o4e~ cMeCb~ 
/aproH - 82,6%, ~so6yTaH - 17%, ~peoH - 0,4%/ K KaMepe noAKn~-
4acTcH BWCOKOe HanpHmeH~e ~ nocTeneHHO /sa ABa-Tp~ AHH/ AOBO­
A~TCH AO pa6o4ero, np~ 3TOM TOK yTe4K~ He AOnycKaeTCH 6onee 
30 MKA Ha OTAenbHWX KOHTpon~pyeMWX y4aCTKaX. nocneAY~~ee 

BKn~4eH~e KaMepbl He Tpe6yeT 11 TpeH~pOBK~ 11 • 

HccneAOBaH~e xapaKTep~cT~K UMnK npoBOA~TcH Ha MOA~$~~~po­

saHHOM aBTOMaT~S~pOBaHHOM CTeHAe /S/.0CHOBHWM~ ~SMepHeMWM~ se­
n~4~HaM~ HBnH~TCH: nonHaH 3~~eKT~BHOCTb, 4~cno KnaCTepoB, Kp~­

BaH saAepmaHHWX cosnaAeH~~. wyM Ha OAHY nposono4Ky. HsMeHHeMw­
M~ sen~4~HaM~ HBnH~TCH: HanpHmeH~e, An~TenbHOCTb CTpo6Hpy~~ero 
~Mnynbca, HccneAyeMaH o6nacTb KaMepw. Ha pHc.3 H 4 np~BeAeHw 
pa6o4~e xapaKTep~cTHKH AnH KaMepw AHaMeTpoM 630 MM, nony4eHHWe 
np~ o6ny4eHH~ ee 3neKTpoHaMH oT HCT04H~Ka 90Sr. ApyrHe KaMepw 
3TO~ cep~H o6naAa~T aHanorH4HWMH xapaKTepHCTHKaM~. 

HcnwTaHHWe KaMepw MOHTHPY~TCH s o6~eM 6oKce. HarpysKa npo­
sono4eK nepeAaeTcH HapymHo~ o6on04Ke 6oKca H YAanHeTcH TexHo­
nor~4eCK~~ pacnOpHW~ 3neMeHT. 06~ee KOnH4eCTBO Be~eCTBa AnH 
OAHO~ KaMepbl COCTaBnHeT 3, 5 ·1 0-2 r /cM 2 , a AnH 6noKa ~S ABYX 
KaMep - 3,8·10-2 r/cM 2

• B cny4ae Heo6xoA~MOCT~ 3Ty senH4HHY 
MOlKHO HeCKOnbKO yMeHbWHTb, HCnOnbSYH 6onee TOHK~~ nascaH AnH 
BHyTpeHHe~ ~ HapymHo~ o6ono4eK. 

AsTopw swpama~T 6naroAaPHOCTb A.n.~ypcosy sa ~sroTosneH~e 
¢naH~es KaMep H c~cTeMw rasoo6ecne4eH~H, H.H.AHTOHoso~, 

A.H.rpa~osy, B.A.EH4eBH4, E.H.PycaKosy, T.C.T~xaHoso~, A.C.WKoAe 
sa y4aCT~e s HSroTosneHHH KaMep H scnoMoraTenbHbiX npHcnoco6ne­
H~~. a TaKme H.A.Ky4HHCKOMy, B.A.oapaHosy sa opraHHSa~H~ csHs~ 
KaMepa-3BM npH ~ccneAoBaHHH xapaKTepHCT~K UMnK. 
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Pnc.4. llpHMep pacneqaTKH 3Kcnosnn;nn, nonyqeHHoli Ha 
aBTOMaTH3HpoBaHHOM cTeH~e. ITpo9Hnh nyqKa n qncno 
KnacTepHbiX cpa6aTbiBaHHH. 
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3aKa3~ Ha ynoMRHYT~e KHHrH MoryT 6~Tb Hanpaane~ no anpecy: 
101000 MocKBa, rnaano'ITaMT, n/H 79 
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KopeH~eHKO A.C. H AP· 13-83-479 
60nbWHe ~HnHHAPH~eCKHe MHOronpoaono~HWB nponop~HOHanbHWe KaMepw 
c ManoH nnoTHOCTbO aaqecTaa 

0nHCaHW KOHCTPYK~H~, TeXHOnorHR H3rOTOBnaHH~ H xapaKTepHCTHKH ~HnHHApH­
~eCKHX MHoronpoao~HWX nponop~HoHanbHwx KaMep, coaAaHHwx a nRn OH~H . 

KaMepw np8AH83H8~80TC~ AnA HCnOnb30BaHHR B Ka~eCTBe KOOPAHHaTHWX AeTeKTOpoa 
aapR•eHHWX ~acTH~ a MHoro~eneaOM MarHHTHOM cneKTPOMeTpe APEC /aHanHaaTop 
P8AKHX Co6wTHH/. McnonbiOBaH MBTOA H3rOTOBneHHR KaMep H8 TexHonorH~eCKOH 
OCHaCTKe, KOTOpa~ 3aTeM YAan~eTC~ H3 30HW pa6o~ero o6~eMa, a HarpyaKa HaTR­
HYTWX npoaono~eK aocnpHHHMaeTCR BHBWHeH onopoH. TaKHM cnoco6oM H3rOTaBnH­
aaeTCR Ha6op KaMep AH&MeTpoM OT 0,5 AO 1,0 M, AnHHOH 0,6 M C ~HCnDM aHOAHWX 
npoaono~eK OT 768 A0 1536. KaMepw HMeGT C~aBHHTenbHO Manoe KOnH~eCTBO 
aaqeCTBa B pa&l~BM ~eMe- 3,5.10-2 r/CM /An~ OAHOH KaMepw/ H MOrYT 
6b1Tb HCnonb30BaHW An~ ABTeKTHpoBaHHR ~aCTH~ C HHIKHMH 3HeprH~MH. npHBeAeHW 
peaynbTaTW HCnWTaHH~ KaMep H HX pa6o~He xapaKTapHCTHKH . 

11.orencnenKO A.:>. et a • 

BIg Cyll ndr I ca I Hult lwl re Proport lona 1 Chambers wl th 
Density 

13-83-479 
Small Hatter 

Cyl lndrica1 multlwlre proportional chambers are constructed at the 
JINR Laboratory of Nuclear Problems. Their construction, technology of pre­
paration and operations characteristics are described. These chambers 
will be used as coordinate detectors of charged particles In multipurpose 
cylindrical magnetic spectrometer. The chambers are manufactured on a 
technological support removed suDsequently out of a working volume, and 
loading of t-Ight wires Is transmitted on external support. In such a way 
8 chambers f.rom 0.5 m to 1.0, In diameter with anode wire numbered from 
768 to 1536 have been made. The chambers have small quantity of matter 
for passing particles (3.5.10g/cm) and may be used as detectors of low 
energy particles. The test results and chambers operation characteristics 
are presented. 

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