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BonOAI!f" "~ • .ll. 11 AP· P13 - 10380 
YeTbipex:meKTPOAHaH CTpiiMepHaH KaMepa I 

npeAnOlKeHa 'leTb!peX9neKTpOAH8H CTpiiMepHaH KaMepa, o6naA8IOW8H on-

peAeneHHhiMII npeHMyWeCTB8MII nepeA TpexsneKTpOAHOli. noKa3aHO, 'ITO npo6- I' 
neMa BbiCOKOBOnbTHOrO IIMnynbCHOrO fiHT8HHH T8KOli KaMepbl ycneWHO pewa-

eTCSI C fiOMOWb!O ABynon!!pHOli ljlopMIIPYIOWeli niiHIIII C OAHHM pa3p!IAHHKOM, 

npHBeAeHhl ljloTorpaljJIIK TpeKOB KOCMK'IeCKIIX '18CTHU B 'leTbipexsneKTpOAHOli 

KaMepe c pa60'IIIM aaaopoM (9 + 18 + 9) eM, + 
Pa60Ta BbinOnHeHa B na6opaTOPIIII Bb!COKHX 9Heprllli H B na6opaTOpHH 

Bhi'IHCnHTenbHOli rexHKKII 11 asToMaTII3aUHII OH.HH. 
~ 

fipeDpBHT 06'1oe,llBHeHHOrO BHCTBTYT& AJI;epHWX BCCJJe,II;O&aHBI. JJ;y6a& 1977 

Volodin V.D. et al. P13 - 10380 

A Four-Electrode Streamer Chamber 

A four-electrode streamer chamber is proposed which 
has certain advantages over a three-electrode one. It is 
shown that the problem of high voltage pulse feeding of 
such a chamber is being solved successfully by means of 
a bipolar forming line with one trigger. The photographs 
of cosmic particle tracks in the four electrode streamer 
chamber with a wprking gap of (9 + 18 + 9) em are presen
ted. 

The investigation has been performed at the High 
Energy Laboratory and the Laboratory of Computer Techni
que and Automation, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1977 
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Tieps:we CTPBMepH:we xawep:w 111 6:wna OJlii03a3opHWMB 
a co.QeP*anB scero .QBa :mexTpo.Qa. Taxa.11 KOHCTPYKIUIJI 
Haa6onee npocTa a y.Qo6Ha c Toqxa 3peHBJI K&K B3rOTos
neHBJI K&Mep:W, T&K B ee BCU0Bh30B&HBJI. 0.QH&KO OHa He 
nonyqana pacnpocTpaHeHBJI B3·3a sec~owa cephe3Horo He
.QOcTaTxa: qpe3s:wqa:IHo s:wcoxoro ypoBHJI :JneKTpowarHBT
H:wx nowex, B03HBK&IOIUBX npa ee cpa6aT:WB&HBB, npaqey 
3TOT ypoBeHh 6:WCTpO HapaCT&eT C ysenaqeHBeM p&3MepoB 
a 3a3opa xawep:w. ,D;ocTaToqHo cKa3aT~o, qTo npa pa6oTe 
K&Mep:w T&KO:i KOHCTPYKUBB /20x70xl00 CM 3/ B o6:wqHoii 
na6opaTOpHOB KOMH&Te B:WXO.QJIT B3 CTPOJI CeTeB:We OCBe· 
TBTenLH:we B HarpesaTenLH:we npa6op:w /nawn:w, naJinL
HBKB/, He rOBOPJI Y* 06 3BeKTPOHHOB annapaType. 

llpOCTOe 3Kp&HBpOB&HBe K&Mep:W npBBO.QBT K ysenaqe
HBIO napa3BTHO:i eMKOCTB B:WCOKOBOBLTHOrO 3BeKTPO.Qa B, 
K&K cne.QCTBBe, K yxy.QmeHBIO ee pa6oqax xap&KTepBCTBK. 
Tio3TOMJ: 6onee pauoHanLHOii oKa3anacL Tpex:JnexTpO.QHaJI 
K&Mepa 2/, B KOTOpO:I B:WCOKOBOBhTH:W:i 3neKTpO,Q pacnona
raeTCJI B cepe.QBHe 3a3opa, o6pa3y.11 .QBa pa6oqax oTcexa. 

06ecneqeHBe CT&6BnLHOCTB xapaKTepBCTBK CTpBMep
HO:i xawep:w c ysenaqeHBeM ee naHeiiH:wx pa3Mepos noTpe-
6osano yqeTa BOBHOB:WX CBOBCTB 3BeKTpO.QHO:i CBCTeM:W 
npB ~OpMBpOB&HBB H&HOCeKyH,IliiOrO B:WCOKOBOBLTHOrO BY· 
nyn~oca. Oc~ecTsneHae nonHoro cornacosa~BJI awne.QaH
cos K&Mep:w B reHepaTOpa, ~OPMBPYIO~Qero B:WCOKOBOBLT· 
H:We BMnynLC:W ~BKCBpOB&HHOB .QBBTenLHOCTB, C.Qenano CTpB
MepHyiO K&Mepy pa6oqay BHCTpyMeHTOM 3KCnepBMeHT&nL
HOH JI.QepHoi ~B3BKB 131 . 

Tpexa ~acTBU, xax npasano, ~oTorpa~BPYIOTCJI qepe3 
3BeKTpO.Q:W, B KOTOp:WX .QBJI 3TOro C,Qen&H:W COOTBeTCTByJO• 
IUBe OKH&, 3&TJIHYT:We npoBOBOKOB /npQBOnoqH:we 3BeKTpo-
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Ahl/, a nyqoK ycKopeHHhlX qacTHU nps scnonL30BaHHH Ka· 

Mephl B ycTaHOBKe Ha YCKOpHTene nponycKaeTCJI qepe3 

OKRa Bee cTeHKax /puc. 1a/. 
C OAHO:ii CTOPOHhl, 6onLWHHCTBO I}IH3HqecKHX 3aAaq, 

pewaeMhlX C nOMOIULIO CTpHMepHOH KaMepLI, AHKTyeT He· 

06XOAHMOCTL MaKCHManLHOrO COKpameHHJI BeweCTBa Ha 

nyTH YCKOpeHHhlX qacTHU, C Apyro:ii • HOpManLHOe l}lyHKUHO· 

HHpOBaHHe CaMOH KaMephl Tpe6yeT HansqHJI KOHTypa 3aiUHTLI 

BLICOKOBOnLTHOrO 3neKTPOAa OT 3neKTpHqeCKOrO KOpOHHpO· 

BaHHJI. 

B npocTeiiwe·M cnyqae TaKHM KOHTypoM cny)KHT TOHKO • 

CTeHHaJI MeTa,JJnHqecKaJI Tpy6Ka, OKaHTOBhiBaiOIUaB BLICOKO• 

BOnLTHhiH 3neKTPOA no nepHMeTpy, npsqeM AHaMeTp 3TOH 

Tpy6KH 06hJqHO AOCTaToqHO BenHK /-10 CM/. 3TO 06CTOJI· 

TenLCTBO BhiHY)KAaeT nponycKaTL nyqoK qacTHU qepe3 

OAHH H3 OTCeKOB KaMe phi, qyo npHBO,I(HT K yxy,nweHHIO yc • 

noBHii perscTpauss co6hiTHii B 4" ·reoMeTpHH. Mano H3· 
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Puc. 1. CxeMamu<iecKoe u3o6paJICeHue mpex· u 'ie1/lblpex· 
3/leKmpocJHoil cmpuMepHbiX KaMep e pa3pe3e, 1 - 3a3eM· 
AJieMble, 2 · 6biCOK060/Ib111Hble 3AeK1!1p00bl, 3 • MUWeHb 
eHympu pa6o<iezo o6oeMa. 
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MeHBeT CHTyaUHIO BhlnOnHeHHe KOHTypa H3 TOHKOH l}lonLrH 

HnH Aa)Ke MeTannH3HpoBaHHoro naBcaHa jqTo, B npBHUHne, 

B03MO)KHO/, TaK KaK B cnyqae ycTaHOBKH BHYTPB pa6oqero 

o6'LeMa KaMephl TBep,nhlx, oco6eHHO MeTannsqecKsx, MHwe· 

He:ii OHB BCe paBHO OKa3hiBaiOTCJI B6nH3B 3neKTPOAa, Hecy· 

mero BhiCOKHH noTeHUBan, a 3TO cymeCTBeHHO 3aTpyAHBeT 

HX 3aiUHTY OT 3neKTpsqeCKHX npo6oeB. 

AHanB3 pa60Thl KaMephl c JinroMnaiiH·reHepaTopoM no· 

Ka3hiBaeT B03MO)KHOCTH CBMMeTpBpOBaHBJI KaMephl OTHO· 

CHTenLHO nyqKa, pa3MemeHBB MBWeHeii B o6na_cTH HyneBoro 

noTeHUHana npH OAHOBpeMeHHOM CHH)KeHBB a6COniDTHOrO 

3HaqeHHJI aMnnHTYAhl npHKnaAhiBaeMoro K 3neKTpo,ny HM· 

nynLca, qyo Ba)KHO TaK)Ke ,nnB npeAOTBpameHHJI B03HHKHO· 

BeHBJI KOpOHhl Ha npoBonoqHhiX 3neKTpo,nax KaMe phi 1 4( 

IlpH 3TOM KaMepa AOn)f{Ha COAep)KaTL qeThlpe 3neKTpo,na 

B HMeTL TpH pa6oqsx oTceKa /puc. 16/. KaK MO)KHO 

BHAeTL, B 3TOM cnyqae npH paBHhiX rpaABeHTaX non.g 

3HaqeHHe aMnnBTY,I(hl HMnynLCa COCTaBnJieT nonOBBHY OT 

noAaBaeMOrO Ha TpeX3neKTPOAHYIO KaMepy, a MBWeHH Ha· 

xo,nsTcJI B o6nacTH HyneBoro noTeHuHana. 

0AHaKO nHTaHBe TaKOH KaMephl Bhl3hiBaeT onpeAeneH· 

Hhle Tpy,nHOCTH, nOCKOnLKY BhiCOKOBOnLTHhle HMnynLCLI 

o6eBX nonJipHOCTeH ,I(On)f{Hhl nocTynaTL Ha 3neKTpO,I(hl Ka· 

Mephl CTpOrO CHHXpOHHO B BMeTL O,I(BHaKOBYIO aMnnBTy,ny 

B AnBTenLHOCTL /cllopMy/. Ilo3TOMY uenLID HacTosme:ii pa-

6oThl B JIBBnOCL H3yqeHBe B03M0)KHOCTe:ii peanB3aUBB qe· 

Thlpex3neKTpO,I(HOH KaMephl. 

06ecneqHTL no,naqy Ha 3neKTPOAhl CBMMeTpBqHOH qe· 

Thlpex3neKTpO,I(HOH KaMephl pa3HOUOnJipHhiX, O,I(BHaKOBhiX 

no cllopMe B aMnnBTy,ne BMnynLCOB CTporo O,I(HOBpeMeHHO 

MO)KHO c noMOIULID JinroMna:iiH·reHepaTopa, co.nep)Kamero 

,I(Be l}lopMBPYIDIUBe nBHHB, 3apJI)KaeMhle pa3HOnonspHO, C 

OAHBM KOMMyTaTopoM I puc. 2/. EcTeCTBeHHo, qyo B o6meM 

cnyqae /npoTs)KeHHhle KaMephl B nHHBB nepeAaqs BMnynL· 

COB/ xapaKTepBCTBqeCKBe COllpOTBBneHBJI cllopMBPYIOIUeH 

nHHBB B KaMephl AOn)KHhl 6hiTL paBHhl. 3apJIA ABYUOnJipHOH 

nHHBB MO)KeT 6hiTL ocymecTBneH ns6o oT reHepaTopa BM· 

nynLCHhiX HanpJI)KeHBH, nB60 HenocpeACTBeHHO OT ,I(By· 

nonBpHOrO HCTOqHBKa BhiCOKOrO llOCTOJIHHOrO HanpJI)KeHBJI. 
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Puc. 2. .11pUHfiUnuaAr.HaJI 3/leKmput4ecKaJI cxeMa - a/ u 
KOaKCUa/lbHbiU eapuaH1!1 UCnOAHeHUJI - 6/ oeynOilJipHOZO 
.5AK>Milai1H- zeHepamopa OAJI numaHUJI t4emr.JpeX3AeKmpooHoi1 
KaMepr.J. ZJl - eoAHoeoe conpomueAeHue AUHUU, K- KoM
Mymamop, U3 - Hanp.RJifeHue 3ap.11oa AUHUU, U - aMnAu
myoa UMnyllbC08 Ha 8biXOOe, P - pa3pJIOHUK /lUHIJU. 

llHTaHHe 4JopMHPYIO~eii: HHHHH Henocpe~CTBeHHO OT HC

TOqHHKa BhiCOKOrO HanpJDKeHHJI /S/ fi03BOnJieT cy~eCTBeH
HO COKpaTHTL apeMJI 3a~ep~KH no~aqH BhiCOKOBOHLTHOrO 

HMnynLCa Ha 3HeKTpO~hl KaMephl H JIBHJieTCJI O~HHM H3 

ycnoauii: 6hlcTpo~eii:cTBHJI reHepaTopa. CoKpa~eHHe 3a~ep~

KH Ba~HO ~nJI ynyqWeHHJI TOqHOCTH H~eHTH4JHKa:UHH qaCTH:U 

no HOHH3a:UHH Ha cne~e / 6 /, a 6hiCTpO~eHCTBYIO~aJI KaMe

pa fi03BOnJieT fiOBhiCHTL 3~eKTHBHOCTL Ha6opa 3KCnepH

MeHTanLHOrO MaTepuana Ha yCKOpHTene. 

B COOTBeTCTBHH CO CKa3aHHhiM BhiWe 6hlna pa3pa6o

TaHa H onpo6oaaHa qeThlpex3neKTpo~HaJI KaMepa c ~ay

nonJipHhiM JiniOMnaiiH- reHepa TopoM. KaMepa HMena pa • 
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Puc. 3. fl>omozpa,Puu mpeKoe KOCMU'4eCKux '4aC1!1Ufl, nepece
KaJOrqux KaMepy nOO pa31lU'4HbiMU YZ/laMU K HanpaeAeHUIO 
3/leK1!1pU'4eCKOZO nOilJI 8 KaMepe: a/ 60-70°, 6/ 30-3$' 
jcmpuMepHr.Ju mpeK nepeweA e ucKpoeou, om'4emAueo pa3-
AU'4ai01!1CJI 01/IOeAbHble 3a30Pbl KaMepr.l/. 
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6o'lu:i 3a3op /9 + 18 + 9/ c..w u nno~a~& :meKTpo,nos 
/50x50/ C~.IT0 nepuMeTpy B~COKOBOnbTH~X 3neKTpO,l(OB 
.l(nJI 3a~T~ OT KOpOUUpOBaUUJI 6~na nponO)KeHa Tpy6Ka 
/MeTannopyKas/ .nuaMeTpoM 3 c..w. B~coKoson&Tu~e UM
nyn&c~ OT .nsynonJipHo:i nuuuu no.nasanuc& ua Ka)K.l(~:i 

U3 :nux 3neKTpo,nos ,nsyMJI napannen&Ho BKmo'leHH~Mu 

Ka6enJIMU Tuna PK-8. Kpa:iuue oTceKu KaMep~ myuTupo
sanuc& napoii pe3UCTopos Tuna TB0-10, senu'luuoii 75 OM 
Ka)K,noe, ,nnJI cornacosauuJI c s~xo,nH~M conpoTusneuueM 
nUHUU. 

3neKTpo.n~ «<JopMUPYIO~ux nuuuii reuepa Topa a~nonue
H~ U3 0Tpe.3KOB MeTannU'IeCKUX Tpy6, KOMMyTaTOpOM cny
)KUT ynpasnJieM~ii ucKposoii ra3os~ii pa3pJI,nuuK. KoucTpyK
l(UJI pacc'luTaua Ha pa6oTy no.n .nasneuueM .no 20 am..w., 
npu'leM KO)KYX nuuuii 3anonueH 3nera30M, a KaMepa c 
pa3pJI,l(HUKOM - a30TOM. 3a,nep)KKa B Cpa6aT~BaHUU reue
paTOpa cocTasnJina He 6onee 100 Hc. 

3anycK KaMep~ ocy~eCTBnJinCJI OT KOCMU'IeCKUX 'lac
THI(, yron Me>K,ny HanpasneHUJIMU TpeKOB 'laCTHI( U 3neKT
pu'leCKilro nonJI 3a,nasancJI U3MeueuueM nono)Keuus Ka-
. iep~ OTHOCUTenbHO Cl(UHTUnnJII(UOHH~X C'leT'IUKOB. ~OTO
rpa«<JupoBaHHe TpeKOB npOU3BO,nUnOCb annapaTOM Tuna 
P~K-5 Ha nneHKY Tuna 13 /2000 e,n, rOCT/. Ha puc.3a,6 
npuse,neH~ COOTBeTCTBYIO~e CHUMKU cne,nOB, nony'leH
H~e npu 3aps.nu~x uanps)KeHHJIX nuuuii ±1 00 KB IE "" 
,.10 KB/c..w/ H .nnuTen&HOCTH «<JopMupyeM~X HMnyn&cos 

18 HC. Cne,nyeT OTMeTHTb pasuoMepHOCTb cse'leHHJI cne.nos 
no oTceKaM KaMep~. Oco6euuo uarns.nua «<JoTorpa«<Jus ucKpo
soro TpeKa I puc. 36/, ocTasneuuoro npu nepece'leHHH 'lac
THI(eii scex 3neKTpo,nos KaMep~ no.n ue6on&mHM yrnoM 
K nomo. CTpHMepu~e cne.n~ a 'leT~pex3neKTpo,nuoii KaMepe 
He HMeiOT KaKHX- nH60 OC06eHHOCTeii, OTnH'IaiO~HX HX OT 
cne.nos a o6~'1Hoii; ua6mo,naeM~ii ua CHHMKe cTpHMepuoro 
Cne,na pa3p~B o6ycnosneH nOMHMO o6~'1HOrO OTCYTCTBHJI 
cne,na B npH3neKTpO,nHOH o6naCTH 3a30POM B .l(BOHHOM 
3neKTpo.ne /7 I /1 c..w/ Ha nyTH 'laCTHI(~ . .D;ononuuTen&uoro 
CHMMeTpHpOBaHHJI aMnnHTy,n B~COKOBOnbTH~X HMnynLCOB, 
no.nasaeM~x ua 3neKTpo.n~ KaMep~. npaKTH'IeCKH ue noTpe-
6osanocL. 

Pe310MHpys, MO)KHO OTMeTHTL cne,ny10~ee: 
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1. qeT~pex3neKTpo,nuaJI CTpHMepuas KaMepa o6na.naeT 
HeCOMHeHH~MH npeHM~eCTBaMH no cpaBHeHHIO C Tpex-
3neKTpo.nuoii. Oua .nonycKaeT B03MO)KHOCT&: 

a/ CHMMeTpHpOBaHHJI OTHOCHTenLHO OCH ny'IKa YCKO
peHH~X 'laCTHI(; 

6/ pacnono)KeHHJI MHmeHH BHYTPH pa6o'lero o6'LeMa 
B o6naCTH, 6nH3KOH K HyneBOMY noTeHI(Hany, H B,nanu OT 
3neKTpo,nos; 

B/ TpaHCnOpTHpOBKH ny'IKa 'laCTHI( K MHWeHH npu MHHH
Man&HOM co,nep)KaHHH ae~ecTsa ua ero nyTH /nascauosoe 
OKHO/. 

2. ilpH O,l(HHaKOB~X pa3Mepax KaMep H rpa,nueHTaX 
3neKTPH'IecKoro nons a6coniOTHas senH'IHHa aMnnuTy,n~ 

s~coKosonLTHoro HMnynLca .nns 'leT~pex3neKTpo.nuoii Ka
Mep~ a .nsa pa3a MeH&me, 'leM .nns Tpex3neKTpo,nuoii. 

Boo6~e rosops, 'leT~pex3neKTpo,nuas KaMepa MO)KeT 
6~TL B~nonHeHa H HeCHMMeTpH'IHOH, Ba)KHO nHWL, 'IT06~ 
senH'IHHa 3a3opa cpe,nuero oTceKa 6~na pasua CYMMe 
3a30pOB KpaiiHHX, a aMnnuTy,na B~COKOBOnLTH~X HMnynLCOB 
ua cpe.nuux 3neKTpo,nax - nponopl(uouanLua senH'IHHe 3a3o
pa COOTBeTCTBYIO~ero KpaiiHero OTCeKa. 

EcTecTseuuo, 'ITO uau6onLmuii HHTepec npe,ncTasnseT 
CHMMeTpH'IHaJI 'leT~pex3neKTpo,nuas KaMepa, T. e. KaMepa 
C paBH~MH 3a3opaMH KpaiiHHX OTCeKOB. 

B 3aKmo'leuue asTop~ s~pa)KaiOT 6naro,napuocTL 
r .~.AKHMOBOH, A.A. Bepe~arHHY' A.H.3asropo,nHeMy' 
B.JI.Py6l(osy, C.B.Ka,n~Kosoii, coTpy,nHHKaM H~B3 I AnMa
ATa/ H.H.Hypro)KHHy, H.M.HuKonaesy 3a noMo~L npu 
npose.neuuu MOHTa)Ka H uana,nKH ,nsynonspuoii «<JopMHPYIO~eii 
nuuuu u 'leT~pex3neKTpo,nuoii cTpHMepuoii KaMep~. 

Jlumepamypa 
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PyKonuct. noc•ynuAa e uac>ameAt.cKuiJ o•c>eA 
12 JIHeapJI 1977 zoc>a. 

HeT RH npo6eROB B Bamei 6H6RHOTeKe? 
8111 MoxeTe noJiyQHTb no noqTe nepeqxcJieHHhle HHxe KHHrH, 

ecJIH OHH He 6biJIH 38K83allhl paHee. 

I6-4888 ~03HMeTpBA Blnyqeaaj B ~B3BKa 3&· 
II(HTbl YCICOpBTenei 3&pJOKeHHbiX qac· 
THI(. ~y6aa, I969. 

~I0-6I42 Tpy.Qw MeJK.QyHapo.QHoro cawnoJHyMa 
no aonpocaw aaTOM&TBl&I(BH o6pa6oT· 
ICB ,Q&HHbiX C nylblpbiCOBbiX B BCICpOBbiX 
JCawep. ~y6aa, I97I. 

~I3·62IO Tpy.Qw VI MeJK.Qyaapo.QHoro caMOo· 
J&ywa no a.Qepaoi JneJCTpoaaJCe. Bap
waaa, I971. 

~I-6349 Tpy.Qw IV MeJK.Qyaapo.QHoi JCOH~epea
UBB no ~B3Bke BbiCOICBX 3HeprBi B 
CTpyJCType a.Qpa. ~y6aa, I97I. 

P2·6762 P.M.Mypa.Qaa. ABTOMO.Qen&aocT& B 
BHICJD03BBHbiX pe&JCI(BAX. JleJ(I(BA, npo· 
qayaaaaa aa WJCone wono.Qwx yqeawx 
no ~BlHKe awcoKBX 3Heprai. CyxyMH, 
I972. 

~-6840 MaTepaanw I I MelK.QyHapo.Qaoro caw
noJaywa no ~Hl&Ke awcoKax JHeprau 
a JJieMeHTapHwx qacTBI(. WTp6cKe 
nne co, liCCP, I972. 

I3-7I54 llponopuaoHan&Hwe Kawepw. ~y6aa, 
I973. 

~2-7I6I HenoJCan&Hwe, aenaHeiawe a aepeaop· 
wapyewwe Teopaa nona. AnywTa, 
I973. 

~I,2·7411 rny60KOHeynpyr&e B MHOlKeCTBeHHble 
npol(eccw. ~y6Ha, I973. 

~I3 ·76I6 Tpy.Qw VII MelK.QYH&pO.QHOro cawno
l&ywa no a.QepHoi JneKTpoaaKe . .6y.Qa· 
newT, I973. 

PI,2·7642 Tpy.Qw MelK.QyHapo.QHOi WKonw Mono· 
,QbiX yqeHbiX no ~H3BKe BbiCOKBX 3Hep· 
rai. rowen&, I973. 

~I0-7707 Coaeii(&H&e no nporpaMMBPOB&HBJO a 
M&TeM&THqecKHM MeTO,Q&M peWeHBA 
~BJ&qeCKHX 3&,Q&q, ~y6Ha, I973. 

~1,2·778I Tpy.Qw II I MelK.QyHapo.QHoro CBMno· 
3ByMa no ~H3HKe BbiCOKBX 3Heprai 
a JneweHTapHwx qacTw. CBHaa, I973. 

250 CTp. 2 p. 64 K. 

564 CTp. 6 p. I4 K. 

372 cTp. 3 p. 67 K. 

670 CTp. 6 p. 95 K. 

Ill CTp. I p. IO JC. 

398 CTp. 3 p. 96 J(. 

I73 CTp. 2 p. 20 J(, 

280 CTp. 2 p. 75 J(, 

507 CTp. 5 p. 66 J(, 

372 CTp. 3 p. 65 K. 

623 CTp, 7 p. IS JC. 

564 CTp. 5 p. 57 K. 

478 CTp. 4 p. 78 K. 
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