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8 nocneAHHe rOAbl WHpOKoe pacnpocTpaHeHHe nony4atOT ApeHq>OBble KaMepbl, 

HJroTasnHsaeMble s BHAe. i-ta6opa nascaHOBblX Tpy6oK 11 - 61. no cpasHeHHtO co 

CTaHAapTHblMH .. KOHCTPYKL\HflMH, B KOTOPblX aHOAHble nposonoKH noMelJ.latOTCfl. 

B 06LUHH raJOBblH 06beM, OHH HMetOT cneAYtOLUHe npeHMyLUeCTBa: 

1) cyLUecrne~Ho 6onbwyt0 HaAe>KHOCT~ (cny4aHHblH o6pb1B OAHOH nposonoKH 

npHBOAHT K BblBOAY H3 CTpOR. T.OnbKO OAHOH Tpy6KH) ; . . . 

2) yny4weHHYt0 KOOPAHHaTHYto T04HOCTb 6naroAapR n6sb1weHHOMY Aasne

HHtO raJa s Tpy6Kax; 

3) YA06crno cpopM.HpOBaHHfl UHnHHApH4ecKOH i.mH HHOH nosepXHOCTH Ka

MepbI; 

4) o6ner4eHHYtO KOHCTPYKUHtO cpepMbl KaMepbl, TaK KaK HaTR>KeHHe nposo

noK o6ecne4HBaeTCfl, B OCHOBHOM, 3a C4eT AaBneHHfl ra3a B Tpy6KaX H He nepe

AaeTCfl Ha cpepMy; 

5) Manoe KonH4ecrno seLUecrna Ha nyrn 4acrnu; 

6) MOAynbHOCTb KOHCTPYKUHH; ' 

7) MeHb~YtO nnOLUaAb He4yBCTBHTenbHOH JOH bl KaMep, .. '!TO· cyLUeCTBeHHO 

npH pa3MelJ.leHHH HX BHYTPH MarHHTOB._,._ 

B HaCTORLUeH pa6oTe. onHCaHbl pe3ynbTaTbl HCnblTaHHH APeHq>OBblX Ka.Mep 

(AK), COJAaHHblX Ha, ocH_ose, TeXHonornH HJroTosneHHR 6noKOB nascaHOBblX 

Tpy6oK. 3Ta TeXHOnOrHfl n~3BOnReT H3roTaBnHBaTb H3 nascaHa pa3nH'lHOH TOn-

1.J.lHHbl (25-100 MKM) OTAenbHble Tpy6KH H 6noKH Tpy6oK pa3HblX AHaMeTpOB 

H 6onbWOH AnHHbl (HeCKOnbKO MeTpos) .• Asa nHCTa nascaHa HaKnaAblBatOTCfl 

OAHH Ha ApyroH T,OKOnpOBOAfl IJ.lHM noKpblTHeM BHYTPb H C nOMOIJ.lbtO ynbTpa~ 

3BYKOBoro annaparn csapHBatOTCfl Me>KAY co6oH npOAOnbHblMH WBaMH WHPHHOH 

OKOno 1 MM c waroM, paBHblM AnHHe nonyOKPY>KHOCTH 6YAYIJ.lHX Tpy6oK. Cea-
. . 0 

peHHble nHCTbl HarpesalOT AO TeMnepaTypbl pa3Mflr'leHHfl nascaHa (~ 160 C) 

H Me>KAY nHCTaMH noAatOT ra3 noA AasneHHeM. CcpopMOBaHHblH TaKHM o6pa30M 

6noK COCTOHT H3 TpyoOK npasHnbHOH UHnHHAPH4eCKOH cpopMbl. Ha pHC. 1 npH

BeAe!"!bl q>OTOrpaq>HH Tat<HX 6noKOB. 

no AaHHOH TeXHOnLlfHH 6b1no HJroTosneHo HecKonbKO THnos AK paJMe

poM 150x100 MM, COCl OfllJ.lHX H3 10 nascaHOBblX Tpy6oK AHaMeTpOM 10 MM. 

C uenbtO HJy'leHHR snHRHi1R MaTepHana KaTOAa Ha pa6oTy APeHcposoH KaMepbI 

6noKH Tpy6oK H3roTasn1:1s.anHCb H3 antOMHHH3HpOBaHHOrO H rpaq>HTHPOBaHHoro 

nascaHa TOnlJ.lHHOH 100 MKM*. "1cnonb30BaHHe 6nOKOB Tpy6oK ynpoLUaeT Tex-

; Pa3lllf'll1b/MU aeropaMU !7 Al / YKB3b/88fl0Cb, 'ITO nponopqUOHBflbHb/8 KaMepi,1 , 

(nK) C KBTOOOM, U320TOeneHHblM U3 zpa,:/JurupoeaHHOZO naecaHa, UM8/0T ny'lwue 

C'l8THb/e u WYMOBb/8 xapaKrepUCTliKU. B pa6oTei7 / C006U/8fl0Cb; 'ITO nK C K8T008·. 

MU U3 anJOMUHU3UPOB8HH020 naec:aHa 'lyecreurenbHB K JK8CTKOU KOMnoHeHre 

iJHeeHozo ceera ... 



Puc. 1. t/Jorozpaif,uR oeyx 6noKoe naecaHOBbtx rpy6oK · nnocKoii u qunuH
opuyecKoii zeoMerpuu 

Honor1,1io c6opKl'1 AK 1,1 AenaeT 1,1x 6onee >KecTK1'1Ml'1; B. Ka•iecT·Be aHoAoB np1,1MeHR· 

fl1'1Cb. OpOB0nO'IKl'1 1'13 6ep1,1nn1,1eBOH 6pOH3bl A1'1aMiHpOM 50 MKM 1,1 100 MKM. 

AHOAHble nposonOKl,1 Q)l'1KC1'1pylOTCR c TO'IHOCTblO 20 MKM.s' KoHCTPYKUl'1R Ka
Mepbl noKa3aHa Ha p1,1c. 2. 

YTe'IKa ra3a 1'13 KaMepbl np1,1 AasneH&,1~ 2 aTM COCTaBnReT ~ 2 CM 3 /cyTKl,1. 

np1,1 1'1COblTaHl'1AX Ha npO'IHOCTb OAHa 1,13 KaMep BblAep>Karia H36blTO'IHOe Aasne
Hl'1e 8 aTM; 6onee BblCOKOe AaBneH1,1e He 0OAaBanocb. 

KaMepb1 3anonHAnl'1Cb ra30BOH CMecbt0 1,13 aprol-ia, 1,1306y'raHa (25%) 1,1 Me: 

Tl'1nanA (3%) 1,1 1'1COblTblBanl'1Cb C 0OMOIJ.lblO /3·1'1CTO'IH1'1Ka C LUefleBblM KOnnl'1MaTO·. 

POM (Wl'1pl'1H8 1.J.ten1,1 - 1 MM) 1,1 TenecKona 1,13 ABYX CU1'1HrnrinA1~1'10HHblX .C'IE!T'll,1· 

KOB. AnA yc1,1neHl'1A Cl'1rHanoB C aHO,D,HblX nposonoK, 1,1cnonb30Ban1,1cb TOKOBble 

yc1,1n1,1Ten1,1 c BXOAHblM conpornsneH1,1eM ~ 80 OM, K03Q)Ql1'1Ul'1eHTOM ripeo6pa-

30BaHl'1A ~ 12 KOM 1,1 co6crneHHblM epeMeHeM HapacTaHl'1A ~ 4 He. nopor pe
rncTpau1,11,1 3neKTpoHl'1Kl,1 COCTaBnAn ~ 2 MKA. 

C'!eTHble xapaKTep1'1CTl,1Kl,1 KaMepbl 1,13 ant0M1'1Hl'131'1poBaHH·oro nascaHa np1,1 

pa3HblX AasneHl'1FIX ra3a l'1 TOnlJ.ll'1Hax aHOAHOH nposonoK1,1 noKa3aHbl Ha p1,1c. 3. 
Bo scex cny'laAx w1,1p1,1Ha pa6o'leH o6naCT1'1 no HanpA>KeHl'1tO nmaHl'1R npeBblWaeT 

400 B. AK 06na,L1aeT xopowei:i nl'1Hei:iHocTbtO Apei:icposoi:i xapaKTep1,1crnK1,1. Ha 

p1'1C. 4 noKa3aHa 38B1'1C1'1MOCTb. BpeMeH&,1. APeHcpa 3neKTPOH0ll OT KOOpA1'1HaTbl 

npoxo>KA,eH1'1A '18CTl'1Ubl '1epe3 KaMepy C aHOAHblMl,1 nposonoKaM1,1 ,Ll1'1aMeTpOM 
50 MKM np1,1 AasneHl'1AX ra3a 1 1,1 2 aTM. 

Cy1.J.tecTseHHblH Bonpoc AnA KaMep C TOHKOCnOHHblM KaTO,LIOM - 3TO 1'1X 

HaAe>KHOCTb. B HaweM cny'lae TOnlJ.ll'1Ha ant0Ml'1H1'1esoro noKpblTl'1A Ha nascaHe 
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Puc. 2. KoHcrpyKLJUR KBMepbt: 1 - KonneKrop u3 opzcreKna; 2 - 6noK 

naecaHOBbtX rpy6oK; 3 - aHOoHaR npoeonoKa; 4 - erynKa c MerannuYec
KUM KOflbl/OM; 5 - t1eHrpupy10U1aR waii6a; 6 - ynnorHeHue; 7 - wryqep; 
8 - MeoHaR rpy6Ka; 9 - e'uHT 3neKTPU'leGKOZO KOHTaKra c KaTOOOM rpy6-
KU; 10 - Za30Bb/U KaHan; 11- Kneeeble coeouHeHUR (3nOKCUOH8R CMona); 

12-npunoii. 

3 



• 
!:%~ ~ATM-4 2ATM ~ N·103c·1 

N·103c-, 100 -- 10 
10 

-•rr 
eat- I J ,7 J --18 

80 B 

60 6 6°( fl V J: 40 4 
. 40 · 

20 2 
20t l 

·1 I I '1 I I I--,". 1 I .r 
2.0 2.4 2.8 3.2 · 3.6 40 4.4 •4.8 U.1<b a) . 2.4 2.8 3.2 3.6 4.0 4.4 U,Kf> 6) 

Puc. 3. 3aeucuMoCTb 3(/Jr/JeKTUBHocru (e) u cKopocrti cyera (N) or Hanpn

)l(eHuR nuraHUR KaMepbl (U) npu pa3nu_iHblX, iJaeneHURX · 2a30BOU CMecu: 

a) iJuaMeTp. aHoiJHoii npoeonoKu · - 50 MKM; p), iJuaMeTp aHoiJHou npoeo-
noKu - 100MKM. · · '; 

1 
• 

·. ,~ 

COCT8BflRfl8 0,07 MKM. (3Ta aenH'IIAH8 6~1.na onpeAeneHa no p83H0CTIA aecoa 06--· . . ' .. 
pa3ua nneHKIA AO IA nocne CTpaanlAB8HIAR C Hee anlOMIAHIAR. YAenbHOe conp0TIAB· 

neHIAe anlOMIAHIAeaoro noKpblTIAR nneHKIA C0CTaBflRfl0 1,3 OM/C_M
2

) • 

_ AnR, npoaepKIA np0'IH0CTIA 8fllOMIAH1Aeaoro cnoR np1,1 B03Aei1CTBIAIA HS Hero 

3neKTPIA'lecKoro P83PRA8 0AH8 1,13 Tpy6oK 6blfl8 n0ABeprnyTa AfllATenbHOH 3KC· 

no31AUIAIA HS' {3~1ACTO'IHIAKe, np1,1 3T0M KaMepa 6b1na nepeaeAeHa B CaMoracRIJ..IIAHCR 

CTp11MepHblM pe>KIAM (B 3TOM cny'lae 11cnonb30B8fl8Cb. ra30B8R CMecb 1,13 aproHa 

1,1 HaCbll.J..leHt-tblX napoa MernnanR [ CH 2 (OCH 3 ) 2 ] np11 KOMHaTH0H TeMnepaType). 

nocne npoX0>KAeHIAR '1epe3 KaMepy 38PRA8 B 1,6 Kn HS 1 CM AfllAHbl 8HOAHOi1 

npoaon0KIA H8'18fl0. C'leTH0M xapaKTeplACTIAKIA Ha o6ny'laeMOM .Y'18CTKe Tpy6KIA 
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BCneACTBIAe o6pa30B8HIAR H8p0CT8 

Ha aHOAHOH npoaonoKe.. lll3Me· 

HeHHH >Ke co CT~pOHbl KaTOA8 

38Me'leHo He 6blfl0. OAH8KO ecn1,1 

B pe3yflbT8Te 3H8'11ATenbH0r0 npe

BblWeHIAR HanpR>KeHIAR B KaMepe 

38>KIAraeTCR IACKpoBOH paapAA, H8· 

np11Mep, B cny'lae CIAflbH0ro YMeHb· 

weHIAR AaBneHIAR napoa MeT11nanA, 

OH MrHoaeHH0 Bbl>K1AraeT n11Hei1-

Hble A0P0>KKIA HS K8T0Ae. Xorn 

Puc •. 4. ,[/peurpOBble XapaKrepuc
. TUK~ KaMepbl npU iJByX 3Hal/eHURX 

iJaeneHUR ,za3a; iJuaMerp aHoiJHoii 
npoeon0KU - 50 MKM. 

tf} 

~. 

Mbl He 38MeTIAfll,1 B03Aei1CTBIAR T8KIAX A0po>KeK Ha pa6oTocnoco6HOCTb K8Mepbl, 

BCe•T8KIA CfleAyeT CAenaTb BblB0A, 'IT0 nplAMeH'eHIAe TOHK0CflOMHblX K8T0A0B Tpe-

6yer nOBblWeHHOM ocropo>KHOCTIA 1,1 BHIAM8HIAR _K n_0CTORHCTBY raaoaoi1 CMec1,1. 

1,1 pa6o'leMy HanpR>KeHIAIO KaMepbl. 

6bina 11cnb1TaHa pa6oTa ASHHOH KSMepbl oea nocioRHHoro npoAyaa raaoM. · 

HanpR>KeHIAe · Ha Hee np11 3TOM noAaaanoch 3n1,13_0A1A'lecK11, T0nbK0 AflR K0HTponA 

1,1 IA3MepeHIAR C'leTHblX xapaKTeplACTIAK. OK838fl0Cb, 'IT0 K8Mepa B 3TIAX ycn0BIARX 

coxpaHReT pa60Tocnoco6HocTb np116n1131ATenbHO a Te'leH11e MecRua, HO ee c'leTHble 

xapaKTep11CTIAKH nocTeneHH0 CMel.J..ISIOTCR B o6naCTb 6onee BblC0KIAX t-ianpR>KeHIAH. 

lllccneAoBaHIAA AK, 1,13roToaneHHoi1 1,13 rpaq>IATIApoaaHHblX naacaH0BblX Tpy-

6oK, no K838fllA, 'IT0 OHS o6n8A8eT 3H8'11ATeflbHO. 60flbWeH WIAplAHOH nnaT0 C'leTtJOH 

xapaKTep~1CTIAKIA no Cp8BHeHIAIO C K8Mepoi1 113 8fllOMIAHIA31Ap0B8HH0r0 fl8BCi:IH8,. 

8 T8K>Ke IAMeeT HIA3KIAH ypoBeHb WYM0B. . 

np1,1 A8flbHeMU.JeM AeTaflbH0M IA3y'leHIAIA Kaivlepbl 113. 8fllOMIAHIA31ApoB8HH0ro 

naacaHa BblRCHIAfl0Cb, 'IT0 OHS 'IYBCTBIATenbHa K BIAAIAM0MY caeTy. _Mbl Ha6nlOA8fllA 

0AH03neKTP0HHble CIArHSflbl B AK C p83111A4Hb1MIA ra30BblMIA Hanon'HeHIARMIA 1,1 np1,1 

pa3HblX AaaneHIARX ra3a OT naMnbl HaKanlABSHIAA. lllcnonb30Ban1,1c1, ra30Bble CMeclA: 

Ar+ 25% isoC~ H
1 0 

+ 3%CH
2 

(OCH
3

) 
2

; Ar+ 30%isoC
4 

H
10

; 

Ar+ 10%CH
4 

+ 1%CH
2 

(OCH
3

) 
2

• 

3aTeMHeH11e KaMepbl no3B0flAeT paCWIAP!"Tb nnaT0 C'leTHoi1' xapaKTepHCTIAKIA 

AO aenlA'IIAHbl, paaHoi1 AfllAHe nnaTo AK 1,13 rpaq>11rnpoeaHHoro naecaHa. 

·. AnA IAflfllOCTP8UIAIA 3T0ro 3q>q>eKT8 HS plAC. 5 nplABeAeHbl C'leTHble xapaKTeplAC· 

TIAKIA 3aTeMHeHHOM 1,1 He3aTeMHeHHOH K8Mep np1,1 ASBneHIAIA 3 8TM. C'leTH8R 06-

naCTb ceeT0113on1,1poeaHHOH AK AocrnraeT 1,5 KB. 

O6pbl8. nnaT0 He3aTeMHeHHOH KaMepbl npolACX0AIAT 113·38 yeenlA'leHIAA CK0· 

poem, C'leTa Q)OTOHOB np1,1 ecTeCTBeHH0M 0CB81.J..1eHIAIA, K0rAa aMnnlATYAa 0AH0· 

aneKTP0HHblX c11rHanoe npeeb1waeT nopor perncTpau1111 3neKTp0HIAKIA." 

1/13 CKaaaHHoro cneAyeT, 'IT0 AnA 1,13roToaneH11R AK npeAn0'lrnTenbHee 1,1c

nonb30B8Tb rpaq>11rnpoeaHHblM naecaH, nocKonbKY np11MeHeH11e 3Toro MaTep11ana 

He Tpe6yeT 3aTeMHeHIAR KaMepbl AflA nony'leHIAA 6onbWIAX C'leTHblX o6nacrei1 

no HanpA>KE!HIAto. 

C· uenbto onpeAeneHIAA MecTa o6pa30B8HIAA Q)OT03neKTP0HOB 6blfll,1 IA3MepeHbl 

apeMeHHble cneKTPbl CIArHanoe C AK OT IAMnynbCHoro 1,1CT0'IHIAK8 ceera' (AnlATenb• 

H0CTb acnblWKIA COCTaBnRna ~ 15 HC). CTapTOBblH CIArHan Bblp868Tb1B8flCA Q)OTO· 

yMH0>KIATeneM, HS KOT0pblH C noM0IJ..lblO 0nTIA'lecKoro eon0KHa n0A8B8fl8Cb '18CTb 

ceeTa OT ecnblWKIA. 8 pe3ynbTaTe ycTaH0BneH0, 'IT0 Q)OT03neKTP0Hbl o6pa3ytoTCR 

Ha noaepxH0CTIA K8T0Aa 1,13 antoMIAHIA31ApOB8HHOH naacaHOBOH nneH KIA. 

BepoATH0, nplA'IIAHOH 'IYBCTBIATeflbHocrn AK K BIAAIAM0MY ceeTy · ABnAeTCR 

CHIA>KeHIAe pa6oTbl BblX0Aa 3fleKTpoH0B TOH K0CflOHHoro antoMIAHIAeeoro K8T0A8 

3neKTPIA'lecKIAM noneM cornaCH0 TOOPIAIA WOTTKIA. KaK 1,13BecTH0, Ha noeepxH0CTIA 

antoMIAHIAR nerK0 06pa3yeTCA T0HK8R nneHKa AIA3neKTplAK8 All 03 ;' Ha 3TOH nneH-
. . 

Ke 0C8>KA8IOTCA nono>KIATCflbHble IA0Hbl, B03HIAK8IOIJ..ll1e B npouecce ra3oaoro yc1,1-

neHIAA. O6paaoeaHHbli1 noeepXH0CTHblH aapRA · C03AaeT B KST0AHOM cnoe c11nbHoe 
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.Puc: 5. 3aeUCUMOCTb 3rjirjieKTU8HOCTU (e) u CKOpOCTU C'leTa (N) u 

UHTeHCUBHOCTU wyMa OT HanpRJKeHUFI nuTaHUFI IIK U3 anlOMUHU3Upo

eaHHOZO naecaHa.1/ilaMeTp aHOOHOil npoeonOKU - 50 MKM: 1) KaMepa 

ceerou3onupoeaHa, 2) KaMepa 6e3 ceerou3onRquu. 

:ineKTJ)lll'leCKOe none, KOTOpoe noirn>KaeT pa60TY BblXOAa 1,1 CABlllraeT KpaCHYIO . 

rpaHIIIUY ct>oT03cpcpeKTa K 60JlbWl,1M AlllllHaM BOJlH; no-BIIIAIIIMOMY, AallbHeHwee· 

111ccneA0BaH111e 3Toro csoHCTBa AK Mo>KeT oKa3aTbCR none3Hb1M AllR npaKT1111.1ecK111x 

ueneH. · 

8 3aKJllO'leHllle HY>KHO CKa3aTb, 'ITO K HaCTORll.\eMy speMeHIII no pa3pa60TaH· 

HOH TeXHOJlOrllllll Mbl 1113rOTOBl,1Jll,1 Ill IIICnblTaJll,1 Ha CTeHAe C paAIIIOaKTIIIBHblM IIIC· 

T04Hl1KOM ApeHcpOBYIO KaMepy pa3MepOM 0,85x0,7 M, KaMepa IIIMeeT O'leHb XO· 

pow1,1e C4eTHble xapaKTeplllCTIIIKIII. Pa36poc nono>KeHIIIR nnaTO :icpcpeKTIIIBHOCrn 

no sceH nosepxHocrn KaMepb1 cocTas111n He 6onee 10 B. AallbHeHw111e 1,1ccneAo

BaHIIIR xapaKTeplllCTIIIK. BeAyTCR Ha ny'IKe 1.1acrnu yCKOPIIITeJlR lt1<1>83 · rpynnoH 

Hlt11t1 A<I> M rY. 
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EiyAaroB to.A. 11 AP, P13-92-200 
, ,llpeHQJOBble KaMepbl Ha OCHOBe 6noKoB naecaHOBblX rpy6oK . 

1/lcnblTaHbl MOAen11 ApeHQJOBblX KaMep,' 113rOTOBneHHblX C 11cnonb· 
. _ 30B8Hl1eM 6nOKOB naBCaHOBblX TpyfiOK. • TeXHOnorl1R QJOpMOB~Hl1R 

'6noKOB Tpy6o~ pa3B11BaeTCR C uenblO C03AaHl1R KaMep 6onbworo pa3· 
Mepa (Ao 3-A M) . npeAcraeneHbl c~e~Hble 11 APeHcpoeb1e xapaKrep11· 
Cn1Kl1 KaMep np11 pa3HblX AaBneHl1RX ra3a 11 A11aMerpax aHOAHOH npo
B0nOKl1. OnpeAeneH pecypc pa6oTbl. KaMepbl. · 

. 3aper11crp11p0B~H cf>oT03cpcpeKT, Ha noeepXHOCTi-1 KaTOAa 113 an10Ml1· 
H11311poeaHHOH naecattosoH nneHK11 e Bl1A11MOH 06nac111 cneKrpa. 
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Pa6oTa BblnOnHelja B fla6opaTOpl111 RAepHblX npo6neM 11 fla6opa· 
.T(?Pl111 BblCOKl1X 3Heprl1H O1/lAl/1 .. 
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Drift Chambers on the Basis of Mylar Tubing Blocks 

I . 

We tested the models of the drift chambers, which are constructed, 
;" of mylar tubing blocks. The purpose of the tubing block forming tech no~ . 
. iogy is to create long chambers (up to· 3--4 meters). There· are count and 

drift characteristics of the chambers for different gas pressures and diffe
rent diameters of ~nse wires. The service time of the chambers is defined. 

We regi~tered a photoeffect in the visible spectrum area, which is dis
.. played on the surface of t,he mylar film cathode, covered 'by aluminium. 

The investigation has been performed at the Laboratory of Nuclear · 
Problems and the Laboratory of High Energies, JINA: · 
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