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BBEAEHHE 

AeTeKTOp ocTaHOBKH aapAmeHH~X 4aCTHQ npeACTaBnAeT co6oH 
npH6op, H3MepA~~HH npo6er 4aCTHQ e onpeAeneHHOM ee~eCTBe. Ta
KHe AeTeKTOp~ ~cnonb3Y~T B pa3n~4H~X o6naCTAX $H3HKH ~ np~K
naAHbiX HccneAOBaH~Ax, Hanp~Mep, npH H3MepeH~~ npo6era /3Hep
r~~/ AAep OTAa4H, npOTOHHOH HnH HOHHO~ paA~Orpa~H~ /1,2/. 

PaapauoTaHHbl~ HaMH AeTeKTop ocTaHoBKH /AO/ np~MeHAncA e 
3KCnep~MeHTe no paAHOrpa~HH Ha ny4Ke ~OHOB ren~A C 3HeprHeH 
200 M38/HyKnoH 13' • OKaa~eaeTcA, 4TO MeA~Q~HCK~e AHarHOcTH-
4ec~~e MeTOA~ Ha OCHOBe ~OHHO~ paA~Orpa~~~ o6ecne4~Ba~T Ka-
4eCTBeHHOe H3o6pameHHe o6oeKTOB np~ norno~eH~x A03ax, MeHb
w~x Ha nopAAOK, 4eM npH HCnOnb30BaH~M WMpOKO npHMeHAeM~X 
s MeA~QMHCKO~ npaKT~Ke EMI-cKaHepos ' 41 . 

AeTeKTop~ ocTaHoBK~ 6~ea~T paan~4H~x T~noe, HanpHMep, e pa-
6oTe ' 4! np~MeHMn~ 13 C~~HT~nnAQ~OHH~X C4eT4~KOB TOn~HHOH 
1,2 MM. H3rOT08neH~e ~ np~MeHeHHe 8 3KCnepMMeHTe TOHKHX CQ~H
T~nnATOpOB c paaMepaM~ 30Dx300x1 ,2 MMa np~~OAHT K PRAY TPYA
HOCTeH, CBA3aHH~X C TeM, 4TO: 

1/ 4MCnO $QTOH08 8 TOHKOM CQ~HTMnnATOpe He60nbWOe, 
2/ norno~eHHe ~OTOHOB OWyTMMOe, 
3/ C60p CBeTa C TOHKOrO CQ~HTMnnATOpa OKa3~BaeTCA Henpoc

T~M, 

4/ B03HHKa~T npo6neM~ C KpenneH~eM TOHKOrO CQHHT~nnRTOpa, 
5/ M3rOTOBneH~e TaK~X CQ~HTHnnATOpOB C OTKnOHeH~AM~ no 

Ton~~He MeHbwe 0,1 MM 8ecbMa He npocTo. 
B paapa6oTaHHOM Ha~ AeTeKTope ocTaHoBK~ ~cnonb3Y~TCA npo

nopQ~OHanbH~e KaMep~ /nK/, o6ecne4~Ba~He 6onbw~e cHrHan~ Ha 
s~xoAe. B Ka4eCT8e KaTOAOB npHMeHA~TcA an~MMHHeB~e ~onbrH 
C He6onbWHMH OTKnOHeHHAMH no TOn~HHe. C03AaHHe H 3KCnnyaTaQ~A 
AeTeKTopa OCTaHOBKH Ha OCH08e nK He npeACTa8nA~T OC06~X TPYA
HOCTeH. 

KOHCTPYKUHR AETEKTOPA 

AeTeKTop ocTaHOBKH npeACTa8nAeT co6o~ 12 He3a8~CHM~x npo
nopQ~oHanbH~x KaMep, paaMe~eHH~x 8 o6~eM raao8oM KOHTeHHepe 
/pHc. 1/. 4y8CTB~TenbHaA nno~aAb AeTeKTopa 280x280 M~. A~pa
nea~H KOmyx HMeeT C nepeAHe~ H 3aAHeH CTOpOH~ OKHa, 3aKp~T~e 
MaHnap080H nneHKO~ ~ ... ,.., ,. , . . .... ' ' ' 
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KATOA AHOA OKHO KO>t<YX 

PHc. I . CxeMa p,eTeKTopa ocTaHoBKH 3ap.fniceHHbiX 'laCTHu;. 

KaTOAbl KalKAOH nK l-13rOTOB11eHbl 1-13 amOMI-!HH,eBoi1 <)>011brl-1 T011lJIH
HOi1 175 MKM, paeeTOHHI-!e MelKAY H!-!MI-1 12 MM. 8 eepeAHHe MelKAY 
HHMI-1 HaMOTaHa 0110eKOeTb aHOAHbiX npOB01104eK 1-13 00301104eHHoro 
B011b<)>paMa Al-!aMeTpOM 20 MKM. War HaMOTKI-1 4 MM. PaeeTOHH!-!e Mem
AY KaTOAaMI-1 eoeeAHHX nK - 4 MM. 4aeTI-14bl np~-1 npOXOIKAeH!-11-1 1-13 OA
HOH nK B APYryiO nepeeeKaiOT ABe a1110MHHHeBble <)>011brl-1 06l!lei1 T011-
lJIHHOi1 350 MKM, T.e. 0,095 r/eM 2. AeTeKTop npoAyBaeTeH ra3oeoi1 
eMeebiO 82% Ar + 15% C02 + 3% C2 H5 OH. 

8 KalKAOH nK Bee aHOAHble npoB01104KI-1 06beAHHeHbl, TaK KaK He 
6~110 Heo6XOAHMOeTH eHI-!MaTb KOOPAHHaTHYIO HH<)>OpMal..ll-110. CHrHa11bl 
e KalKAOH aHOAHOH 0110eKOeTH noeTynaiOT 4epe3 yeH11HTe11b Ha rOAO
eKOOH4eeKHH perHeTp THna R-206. 311eKTpOHHaH annapaTypa Bbi-
0011HeHa B eTaHAapTe KAMAK. HH<)>opMa4HH o6pa6aTbiBaeTeH Ha 38M 
HP-21168. H3MepeHHH xapaKTepHeTHK AO npoBOAH11Heb e noMOlJibiO 8-
HeT04HHKa, a 3aTeM Ha ny4Ke HOHOB re11HH eHHXpO<)>a30TpOHa fl83 
OHfiH. 

XAPAKTEPHCTHKH AO 

XapaKTep!-!eTHKH AO H3MepH11Heb Ha ny4Ke a11b<)>a-4aeTH4 e 3Hep
rHei1 200 M38/HyKiloH. CxeMa yeTaHOBKH A11H HOHHoi1 paAHOrpa<)>HH 
OOKa3aHa Ha pHe. 2. ny40K a11b<)>a-4aeTH4 npOXOAHT 4epe3 nor110TH
Te11b H3 opreTeK11a, npHMoyr011bHbiH eoeyA e BOAOH, B KOTOPbiH no-
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PHc. 2. 'CxeMa ycTaHOBKH ,D,JIH 

HOHHOH pa,D,Horpa~H. TI - norno

THTenh, C - CIJ;HHTHnnHIJ;HOHHbrn 

cqeT'!HK, TIK - nponopu;HoHanbHaH 

KaMepa, AO - p,eTeKTOP ocTaHOBKH. 

MelJiaiOTeR H3MepReMble o6pa34bl /<)>aHTOMbl/, 1-1 oeTaHaBJiHsaeTeH B AO, 
A11H 4ero noA6HpaeTeH eooTBeTeTBYIOlJiaR T011lJIHHa nornoTHTenH. Ko
OPAHHaTbl TpaeKTopHH a -4aeT1-14 H3MepHIOTefl e nOMOlJibiO nponopt.tHO
Ha11bHbiX KaMep nK1-3. YeTaHOBKa 3anyeKaeTeR eHrHa11aMH et.tHHTH11-
11fi4HOHH~X e4eT4HKOB 8 1 H 82 , nKt-nK3__!:! J!.q_, npH4eM OT6HpaiOTeH 
eo6~THR e npH3HaKOM /S 1 .A 1 .A2 .A3 .cl"c 12 .s2 /, rAe A1-A 3 -

e~-trHa11bl e nK; CpC 12 - eHrHa11bl e nepsoro H noe11eAHero KaHa110B 
,llO. 

3<)><)>eKTHBHOeTb KalKAOi1 KaMepbl AO 6bl11a He xyme 97% npH HanpR
meHHH Ha aHOAaX 2,35 KB /eM. pHe. 3/. 

20 

2,1 2.4 U,.(KB) 

PHc. 3. C'!eTHbie xapaKTepHCTH

KH KaMep ,[\0. 
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3aBI-1eHMOeTb ocna611eHHR HH
TeHeHBHOeTH noToKa a -t.tacntt.t 
OT TOillJIHH~ nOr110THTe11R npHBe
AeHa Ha pHe. 4. nornoTHTe11eM 
e11ylKH11H 011aeTHHbl H3 opreTeKila 
e T04HO onpeAe11eHHOH TOillJIHHoH. 
HHTeHei-1BHOCTb ny4Ka H3MePR11aCb 
np~-1 nOMOlJIH nepeoro C4eT4HKa AO 
no <)lop My ne Na = C 1/ (A 1 ·~ ·AaJ· 3a
BHCHMOeTb, OOKa3aHHaR Ha pHC.4, 
xapaKTepHa pe3KHM cnaAOM B o6-
naC-TH KOHL4a npo6era a -4aCTH4. 
HaK110H 3Toro enaAa onpeAe11ReT 
4yBCTBHTe11bHOCT~ ycTaHOBKH K 
H3MeHeH!-!IO T011lJIHH~ OOr110THTe11R 
1-1111-1 nnOTHOCTH BelJieCTBa. 3Ta 
4yBeTBHTe11bHOeTb RB11ReTeR oe
HOBHOH xapaKTepHeTHKO~ AO -
ee Mepoi1 fiB11ReTeR cpeAHeKSaA-
paTH4eeKaR OWH6Ka /C.K.O./ 
pacnpeAe11eHHR T04eK OCTaHOBKH 
a-yacTH4: 

PHC. 4. 3aBHCHMOCTb HHTeHCHBHCC

Til llOTOKa a -qacTHIJ; OT TOnmHlibl 

norJIOTHTeJIH. 
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rAe Up- ~MnynbCH~H pa36poc ny4Ka, a 8 - C.K.O., COOTBeTCTBy~
l.lla.A CTperrn~Hry, aa- annapaTypHaA c.K.o., am- c.K.o. MHoro
KpaTHOro pacce.AH~A a-4aCT~~- 0Ka3~BaeTCA, 4TO aa ~ am npeHe-
6pe>K~MO Manbl. CTperrn~Hr s = a /R , rAe R - npo6er anb4la-4acT~
~bl e ~ 3Mep.AeMoM ee1.11ecT ee. B H~weM cny4ae s = 0, 5% 151 • 

Pe3ynbTaT~ ~3MepeH~A Kp~eoA norno1.11eH~A a-4acT~~ e o6nacT~ 
~X OCTaHOBK~ np~BeAeHbl Ha p~C. 5. 8 Ka>RAOH KaMepe ,0.0 CH~Manacb 
co6cTeeHHa.A Kp~ea.A norno111eH~.A. PacnpeAeneH~e T04eK ocTaHOBK~ 
a-4acT~~ e ,0.0 noKa3aHo Ha p~c. 6. W~p~Ha pacnpeAeneHHA Ha no
noBHHe BbiCOT~ COCTaBn.AeT 4,5 KaHana, 4TO COOTBeTCTByeT a 0 = 
= 1 , 9 KaHan a • 
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PHc. 5. KpHBhle norno•eHHH a-qac
THQ B o6naCTH KOHQa HX npo6era 
B 3aBHCHMOCTH OT TOniiUfHbl norno
THTenH H3 oprcTeKna. HoMepaMH 
o6o3HaqeHbi KaHanbi .UO. 

Kan116poeKa .0.0 npOBOAI1nacb 
c noMOI.llb~ Ha6opa roMoreHH~x 
nornoTHTeneA 113 oprcTeKna pa3-
nRAu~niA T0nl.!!,~~~~ _ Pe:?~'-'''!!:::~"!"~~ ~2-

nH6pOBKH npHBeAeH~ Ha p11C. ]. 0AI1H KaHan ,0.0 COOTBeTCTByeT 
TOnl.liHHe oprcTeKna 0,082 r/cM 2 , cneAOBaTenbHo, c.K.o. pacnpe
AeneH11A T04eK OCTaHOBKI1 a -4aCTI1~ a

0 
= 0,155 r /cM 2 . 
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PHc. 6. PacrrpeAeneHHe ToqeK ocTaHOBKH a-qacTHQ no 
KaHanaM ,[{0 llpll !!CDOJib30B8HHH roMoreHHOro DOrJIOTHTe
nH H3 oprcTeKJia TOJilli,HHOH 25,54 r/cM2. 
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PHc. 7. 3aBHCHMOCTb cpeAHero 
npo6era a -qacTHQ /qHcna Ka
Hana ,[{0/ OT TOniiUfHbl nornOTH
TenH. 

4yBCTBI1TenbHOCTb K ~3MeHe
HH~ nnOTHOCTI1 Bel.lleCTBa ~ = 
= a 0 N:/2 3aBI1CHT OT 411cna a -
4aCTI1~ Na , nonaewHx e 3neMeH
TapHy~ .A4eHKY 11306pa>KeHH.A. 
3neMeHTapHa.A .A4eAKa Ha HaweA 

'CJ{Jl 'CJ.31 'CJ.~ 2579 ycTaHoBKe 3aAaeTcA npocTpaH
CTBeHHbiM pa3peweHio1eM nK 1-1 co
CTaBn.AeT 2x2 MM 2• ,[J.n.A nony4e
HI1.A 4YBCTBI1TenbHOCTio1 TJ ;S 0,1%, 

L (reM-~ 

COOTBeTCTBY~I.lleH lo13MeHeH11~ 

0,2 MM, He06XOA~MO, 4T06~ 
we, 4eM 42 4aCTI1~~-

TOnl.lllo1Hbl nornoTHTen.A 113 oprcTeKna Ha 
Ha 3neMeHTapHy~ A4eAKy nonano 6onb-

,[J.n.A npoeepKH 4YBCTBio1TenbHOCTI1 MeTOAa 110HHOH paAI10rpa~H 

npOBOA11nHCb lo13MepeH11.A 06beKTOB - $aHTOMOB C He6onbWHMH CTy
neH4aT~MI1 H3MeHeHI1.AMI1 TOn1.1111Hbl. 4laHTOM~ H3rOTOBneH~ 1-13 oprcTeK
na, nnOTHOCTb KOTOporo Mano OTnl14aeTC.A OT nnOTHOCTI1 TKaHI-1 op
raH113Ma. 4laHTOMbl noMe111an11Cb B COCYA C BOAOH 11n11 Ha B03AYXe 
e6nl1311 COCYAa. 

OpoBOAI-1nacb paAI-10rpa$1-1A 4laHTOMa co cTyneH4aT~M 1-13MeHeHHeM 
TOn1.1111H~ 0,2 MM, nOMel.lleHHOrO HenocpeACTBeHHO nepeA COCYAOM 
c BOAOH. H3MeHeHI1e TOn1.1111Hbl oprCTeKna Ha 0,2 MM COOTBeTCTByeT 
113MeHeHI1~ nnOTHOCTI1 TJ = 0,024 r/cM2 , 4TO npeACTaBn.AeT npHMep
HO 0,1% Ton1.1111H~ nornoTI1Ten.A. Ha nony4eHH~x c noMOI.llb~ .0.0 pa
AI1orpaMMax OT4eTni1BO BI1AH~ CTyneHbK11 B~COTOH 0,2 MM, npH4eM 
3neMeHTapHa.A A4eAKa pa3MepoM 2,5x2,5 MM 6~na aacee4eHa 100 
a-4acT11~aM11. 

3AKJ1104EHHE 

,(J.eTeKTOp OCTaHOBK11 Ha OCHOBe nponop~110HanbH~X KaMep pa6o
Tan 3$$eKT~BHO lo1 HaAe>KHO B 3KCnepHMeHTe no paAHOrpa4!111o1 Ha ny4-
Ke 110HOB ren~.A. C ero nOMOI.llb~ AOCTI1rHyTa B~COKa.A 4YBCTBI-1Tenb
HOCTb no nnOTHOCTI1 nornOTHTenA T/ 2 0,1%. nornOI.lleHHa.A A03a npl-1 
nony4eHI111 paAHOrpaMM C TaKOH 4YBCTBI1TenbHOCTb~ COCTaBn.AeT 
10-5 rp. O~eHKI-1 noKaa~ea~T, 4To nornol.lleHHa.A A03a np1-1 MeAH~Io1H
cKoM o6cneAOBaHI111 Ha ny4Ke HOHOB ren11.R 6onee 4eM Ha nopAAOK 
HI1>Ke no cpaeHeH11~ co cny4aeM npi1MeHeHHA EMI-cKaHepa. 

AeTop~ 6naroAapHbl A.o.HeaHoey aa pa3pa6oTKY 3neKTPOHHoA 
annapaTYP~. 11Cnonb30BaHHoA a 3Kcnepi1MeHTax. 
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HET nH TIPOBEnOB B BAIDEA SHBnHOTEKE? 

Bbi MO>KeTe non}"'HTb no noqre nepeqHcneHHbie HH>Ke KIUU'H, ecnH OHH He 6bmH 3B· 
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Tpynbi XI MelK.!lYHBponHoro CHMn03HYMB no HJJ.epHOH 
3JleKTpoHHKe. SpaTHCJIBBB, llexocnosaKHR, 1983. 

Tpynbl 7 MelK.!lYHBPOnHoro coselll8HHR no npo6neMBM 
KBaHJ'OBOH TeOpHH nona. AnyWTa, 1984. 

Tpynbl Vll MelK.!lyHBponHoro ceMHHapa no npo6neMaM 
¢lH3HKH BbiCOKHX 3HeprHH . .llyfiHB, 1984. 

Tpynbl III MelK.!lyHBponHoro CHMn03HyMB no H36paHHbiM 
npo6neMaM crarncruqecKoH MexaHHKH. Lly6HB, 1984. 
(2 TOMB) 

Tpynbl MelKJlYH&ponHoro coselll8HHR no aHBJlHTuqecKHM 
BbJliHCJleHHRM HB 3BM H HX npHMeHeHHJO B TeopernqecKOH 
¢lH3HKe . .lly6HB, 1985. 

Tpynbl XII MelK.!lyHaponHoro CHMn03HyMa no anepHOH 
3JleKTpoHHKe. )],y6Ha, 1985. 

Tpynbl MelK.!lyHaponHOH wKonbi no CTpYKTYpe anpBo 
Anywn, 19850 

TpynM V MelK.!lyHBponHoii wKoJibl no HeiirpoHHoii ¢lH3HKe 
Anywra,1986o 

Tpynbl IX BcecoJ03Horo co&elll8HHR no ycKOPHTeJUIM 
3BpR>KeHHbiX qaCTHU . .lly6Ha, 1984. (2 TOMB) 

Tpynbl VUI MelK.!lYHBponHoro ceMHHapa no npo6neMBM 
'¢lH3HKH BbiCOKHX 3HeprHii . .lly6Ha, 19860 (2 TOMB) 

Tpynbi X BcecoJ03HOro co&elll8HHR no ycKopHTeJIRM 
38pR>KeHHbiX qacTHUo )],y6Ha, 19860 (2 TOMB) 

Tpynbl MelK.!lyHaponHOH wKonhi-ceMHHBpa no ¢lH3HKe 
TR>KeJlbiX HOHOBo .lly6HB, 19860 

Tpyllhi CosetuaHHa "PeHopMrpynnB 0 86'
0
. Lly6Ha, 1986. 

Tpyllbi MelK.!lyHaponHoro co&elll8HHR no TeopHH 
ManoqBCT~IX H KBBpK·BilpOHHblX CHCTeMo )],y6HB, 1987. 

Tpyllhi VIII MelK.!lyHaponHoro co&elll8HHR no npo6neMaM 
KBal!TOBOH TeopHH 1JOJ11lo AnywTa, 19870 

Tpyllbi II MelK.!lyHaponHoro CHMno3HyMa no npo6neMBM 
B3aHMOneHCTBHR MJOOHOB H nHOHOB C BeiUecTBOMo 
)],y6HB, 198 7 

Tpynhi IV MelK.!lYHaponHoro CHMn03HyMa no H36paHHbiM 
npo6neMaM CT&THCTuqecJ<OH MeXaHHKH . .lly6Ha, 1987 o 

4 p. 50 Ko 

4 p. 30 K. 

5 p. 50 Ko 

7 po 75 Ko 

4 po 00 Ko 

4 po 80 Ko 

3 Po 75 K. 

4 po 50 Ko 

13 Po 50 Ko 

7 po 35 Ko 

13 po 45 Ko 

7p.10K. 

4 po 45 K. 

4 p. 30 K. 

3 po 55 Ko 

4 po 20 Ko 

5 po 20 Ko 

3aKa3hi Ha ynoMRHYTbie KHHrH Moryr 6bi1'b HanpasneHLI no 311pecy: 101000 MocKBB, 
fnasnoqTaMT, n/R 79. lbnaTeJlbCKHH OT)len 06be)lHHeHHOrO HHCTHTYT& RnepHbiX HCCnenOBaHHHo 



TEMATJ1qECKHE KATErOPJ1J1 OYBJIJ1KALU1R 

OB'bE~HHEHHOro HHCTHTYTA H,lJ,EPHhlX 

l1CCJIE~OBAHJ1R 

HH,neKc TeMaTHKa 

1. 3Kcnep~MeHTanbHaR ~H3~Ka B~COK~X 3Hepr~~ 

2. TeopeTH4ecKaR $H3HKa a~cOKHX 3HeprH~ 

3. 3Kcnep~MeHTanbHaR He~TpOHHaR ~~3~Ka 

.4. TeopeTH4ecKaR ~~3HKa HH3KHX 3Hepr~~ 

5. MareMaT~Ka 

6. RAepHaR cneKrpocKOnHR H paA~OX~MHR 

7. ~~3~Ka TR*en~x ~OHOB 

8. KpHoreHHKa 

9. YcKop~renH 
10 . AB TOMa TH3a~HR oopaOOTK~ 3KCnepHMeHTanbH~X 

AaHH~x 

11. B~4Hcn~renbHaR MaTeMaTHKa H rexHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3Kcnep~MeHTa 

14. HccneAoBaHHR reepA~X ren H *HAKOCTe~ 
RAePH~MH MeToAaMH 

15. 3KcnepHMeHranbHaR ~H3HKa AAePH~X peaKUH~ 
npH HH3KHX 3HeprHAX 

16. ~03HMeTp~R H ~H3HKa 3a~HT~ 

17. TeopHA KOHAeHCHPOBaHHOrO COCTOAHHA 

18. Hcnonb30BaHHe pe3ynbTaroa H MeTOAOB 
~YHAaMeHTanbH~X ~H3~4eCKHX HCCneAOBaHHH 
B CMe*H~X o6naCTAX HayKH H TeXHHKH 

19. 6HC~H3HKa 
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3aHeBCKHH ID.B. H AP· 
~eTeKTOp OCTaHOBKH 3apHEeHHNX qaCTH~ 
Ha OCHOBe nponop~HOHanhHNX KaMep 

13-88-489 

OnHChlBaeTCH AeTeKTop ocTaHoBKH /~0/ 3apHEeHHNX qac
TH~ Ha OCHOBe nponop~OHanbHhlX KaMep. ~eTeKTOp HCCfleAO
BanCH Ha nyqKe an&~a-qacTH~ C 3HeprHeH 200 M9B/HYKnOH. 
C DOMOmp~ ~0 AOCTHrHyTO BhlCOKOe pa3pemeHHe DO DnOTHOCTH 
Be~eCTBa 0,1%. 

Pa6oTa BhlDOnHeHa B na6opaTOpHH BhlCOKHX 3HeprHH 
OMHH. 
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IIepeBOA asTopoB 

Zanevsky Ju.V. et al. 
Charged Particle Range Detector Based 
on Proportional Chambers 

13-88-489 

A detector of charge particle range, based on propor
tional chambers is described. Detector was tested in 
alpha-particle beam with 200 MeV/nucleon energy. The 
detector provides measurements of material density 
with 0.1% resolution. 

The investigation has been performed at the Labora
tory of High Energies, JINR. 

Communication of the JoiDt Iutitute for Nuclear~. Dubaa 1988 

• 




