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1 :,Introduction 

The spectr~mete~ PIBETA is beihg develop'ed 110\V ~t. PSI' (Switzerl~'d) 0ior, 
rxpedn1cntal invest.igations of r~e pion aiid muon decays, A goal of this exper-

. imtmt at. the first,• stage is .to improve the accuracy_ of measuring th~ probability' 
,of the pion beta decay froin 4%;to 0.5%. .., . - , , . ; " ' _ 

Precise measurement of the pioi'i'{J-decay probability at this level makes it 
. possible to rigo~ously

1 

verify the unive~sality of the charged quarkAepton current 
and the' ~nitarity of the Cabbibo-Kobayashi-M~kaw'a. mixing'.hiatrix [1, 2]. 

. It is plan'ed to perform the experiment at the PSI meson fa.ctory in a ,r+'..: I, • 
. .. ~earn :of momentum~ 100 Mey /nvith stopping intensity up-to 5 •)q6 1r+ /sec. 

. The experimental setup is shown schematically in ·Fig. L . - , . 
' Piom/ which have tra.vele~l through the beam couhters a~c stopped and de_- ' 

' • ' • ' ' ~ j • 

cay in the active target. The target is surrounded by two cylindrical multiwire 
proportional chambers (CMPC) to detect charged. particies. ::i cylindrical ho-
. . , , , , ~, , , , , J . ' , .' , 1 · · l 1 I: ,' ', , · , I 

idoscore is placed outside .the chambers. It, consists of high. time resolution· 
. ·, scintillation' COl~~ter~. All this is surrounded by the show'er caloii~~ter madi ·, 

'of pure Csl crystals d~tecting gam~a. quanta from 1r0-meso~ decay/Th_e t~tal - . 
'.Solid angle for detection of the setup is.,._, 0.77 ·'. 41r stera.dia.n. _ • - - , . 
. . ' The cylindri<:al. proportional clta.qibersare intended. for m:easureirient of the 
· :cha.rged-pa.rti~le coo~dina.tes _with an acc_ura.cy' ~ 0.5 mill-' and ensure a high 

degree of suppression of the_ false coincidences of positrons from•muon decay. 
_ · The total a.mount of matter in th~ radial cross section of the chambers should•· 
\ be mc1.de a .. 'i sinall -as .possible .. This' is importa:n:t· for 'SUccessfui' d~tectiori of . I 
. positrons vAth low ·energies, and al~~ for decreasing the -probability· ~f ga'.ni~a -
. conversio'k i~to electron-positron pairs in the'.matter of the chambers. ' . 

• • • ' ' . f ·' 'f. '. !·· '\ '.. t -: ' ;, . ' - ' ' . '.- ;,' .· :: : \ . . ' ~-. ,. . -,· f 

' ' ' . ,, '·.--,· i·'' . ',_. .'-•--' '"> _,,,. ·,. .· ' 
• · 2 . D~sigii and par~?1eters cjf. 9MPC . _ _ . 

A gen er~ d:.scripUonof tlie' design and ope~~tion of CMPC ~ati "be: f~u~d iri [3]: · 
The chambe~s arc independent seli:supporting tw~~coordinatc on~s; _The 1 az:-

,.,. -;,, ' . ' . ; . • ' - '' • ;_ • ". ;_ ,, ·,· '. - • - . . ',·,' •. ~ - : \ , . '! ·', ~ • '' ' ·, •.'. ·. - \,· • ' 

, imutha.l coordmate is determmed by the numbers of the tnggered w1_res located 
. along t'he cylii1der a.xis'. The e~cnt ~oordinate along' the, cylirid~r \~.xis i~ det~i

mincd fr~rri ar;alyRiR of the induced signals oh a cathode split, up i~t~ ~epar~te' 
s_trips; .. _ , . ·, ___ ,- · / , . _ . . , . \ _ ,- : ' · · ' . , . _, . , • i' ·; ' 

Table 1 contains th·c basic paranieters of the chambers.· The ·cross section 
,.. . . . --· .. - . _,. . . ' ' ' ; '. ' -- . . .- . :· ' -,. . \ ,. . '. . '~ 
of the· chambers is shown in Fig. 2. ' ·_' , . · _ ·. . . . , , , _ _ · -

. -._ \.· .. ';rh~, ~?d~_·: wire~-_ are!_· stf etched' bet-ween _, t_he , fl~ges c?i1nectcd Jo_ a·, t~i_n: 
,wall,ed ~~p~·o,rt~ng_lav8fl-n c_ylinder'. .T)ie ca.tho~e st~psarc place4_on th~_inner 
(respective to the anode) surface of the lavsa.n cylinder. The helical stnps on -
t~e i~ner and outerca.thode c:rHnders a.re c~rled in opposite directions:-. The 
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- ·' 
·. Table 1: Basic para.meters ~f the CMPC: 

.,., . . ' ' ~ ' ' - ' ' ,>-_, 

Chamber .· ., CMPC-1 CMPC-2 
.Activf! chamber length (mm) '.' 350 540 
Total chamber length {mm) , 580' 730 ·. ,, 

: Dia.meter of anode {mm} •. .· 120 240 .·' 
Number of a.node wires . ' 192 ,. 384 ' ' 

'Anode wire distance (mm) ,., 1.96 .' 1.96. 
Anode:ca.thode gap {mm) ,, ... , - '2.5 2.5 
Resistance of a.node wires (n) ··· .110 155 · ·., 
Number of strips at the inner suda.ce, 2 X 64 192 . 

Slope angle of strips at the inner suda.ce (0
). 36.96 '··44.60 

Number- of strips at the outer sudace · 2x 64 192 '' 
'. 

Slope angle of strips at the 0~1ter suda.ce (0
) ~33.65 ~42.34 -

Width of the cathode strip!!, (mm) 3 2.4 > 

·Distance between strips (mm) ··• 0.4 .. ' ' 0.3 ! 

./ I 

. . . . . . I· .. . i 

slop~ angieR of ~trips to the ha.Re of the cylinder are listed in Table 1:: 
The inner r.athode 0 cylinder is. combined with· a ~upporting cylinder, and 

'th~ outer pr~tective cathode cylinde~ is used . as'~ cover. to ke~p. the' g~ inside. ' 
> . Th~ required accuracy incl stability of the,ca.tho'de~ a.nd supp~rting cylinder . 

is ensured by assembling.them of several specially cut lavs~n film)ayers glued 
together. . . ' . . . . ' ~ , , 

. The anode is ma.de ofgold.:pla.ted W{Re),wires{3% Re) of di~eter 20 µm. 
.. , The t.ension of the wires. measured afte~ the initial deformation ofthe sup
p~~tirig cylinder is 44-48 glfor CMPC~l and 44-51 g for CMPC-2. This tensfon,'. 
is sufficient toCensur~· stable ~perati~n.:despite ·deformation ca~sed by-'. a.geini 

. 'and possible variations of temperature anl humidity. The supporting cylinders 

. ~ere tested un~er do~ble ~tre~s ... ·. . :J : .. ·•, . ' : . . , - ,: ·•• ·• . , .. • .\ 
·· .'. • In the'CMPC-1 the stnps make more than one fuILturn a.round the cathode 
cylinder; therefore ea.ch strip is sp}it in tw!} halves to ·~~oicl"an ainbiguit:?in de~ 

.. tern.'iining the axial coorlli~at~ ~d to increase'~ rate ~apa.bility of the ~h.;_~ber': 
The signals' a.refod t~ amplifiers from: thti"both ends -~f the chruribet : . .· \ 
' .. The strips of the PIBEtA cli.;.mber are made of alu~il!u.mfoil {thickness 
< 6 µm) and a.re. connected to connectors by· welded \_Vires,· .. This. ~ew .• t~c~mol;: 

; ogy provides much mo~e reliable work of <:athodes. ( ~sp~cially a:i• high' inten~ity 
beams) because' they a.re lc~s subjected to ei;ctrocheinic;;,i ani glis "dis'i:ha.rge 

/ ~ • ,' '• •' ' • ' f; , : , \ " ' (' " > • ,C .:,; / ,< : • , - • ,._ , ,-., ' ' 

erosion. 
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· The main geometrical par~eters of the chambers' are im:plemented with an • 
ac~ura.c:y of±o.i' mm. ' ' ..... ·• '.. ' . ' ; ' ' ' ' . ' 

A dcta.iied dc~cription' ~f the chamber. desig~ (for CMPC-1 as a.ii''example) 
. is g~ven in (5). The materials with ·low a.tomicnumbers are mainly used for the 

. chambers .. This allows t~ ma.kc "triLnsparent" chambers with.the total a.mount 
of mn.tteri~ a working' region of the ord~r. oho-3 ra.di~tion len~hs .. 1

. , . ,. 

The data ori the matter in the chambers are given in.' Table 2. 
'.· ':,., '•,' ) ' . . . ' ; ,, ' ' ,,· ... , 

. ·.Table. 2: Data on . the matter ill the ch~b~rs. 

., Radius 1 ·Material,' I, Dimensions Amount·• · of 

mm I ·1 mm 

Support. cyHn<ler 57.25 Lavsan . thickness 0.26 · . ; 1" 36.14: 0.906 
li1i1er i:athocle ·: · ;i,7J)., · A lurriinurri' 3 X 0.006(step 3,4) '1.43 : ': 0.060 
AnoclP · 60.0 Tu~gsten ,f> 0,02 (step 2,0) ~- 0.30 · 0.045 
Outer. cathode 62.5 'Aluminum 3 X 0.006 (step 3,4) ·, t'.43 0.060 
Prot~t. • r.ylin.der 62.5 

0Lavsan'' thickness 0.105 14.60, 0.366 
Total: ··, 53.90 1.442 

C Suppqrt; cylinder 1t7.2 .Lavsan thickness 0.3.t. . , . ·. · .43.09 1.080 . 
1,M· Tnrier ca:thodr. . 117.5' Aluminum 2.4 x 0.006{step 2.7) '1.44 0.060 

P, Anode 120.0 Timg~ten .. · ,f> 0.02 (step 2.0),. . 0.30' 0.045 
C · Ouler cathode ·. 122.5' Aluminum · 2;4 x o.oo6(step 2.1) .1;44 o:iJGo 
J ~ · Protect. 'cylinder 122.5 - L'a.vsa.n, ,. . thickness 0.205 28:49 0.714 
2 'l.btal: 74.76 , 1.959 I 1 

I 

Pa'sitive. high voltage is . 8~ pp lied . to the CMPC ano.de wires., The•, chatiiber · 
1 v.rires a.re cm:nbinecl into, grou'ps of 32 wires. 'All the wires in _ ea.ch group.: a.re) ; 
--~nnected to each'other by resistors of0.5 Mn. 'The high voltag~ is fed through.'a, 

resistor of 2.0 Mn to ·t,he first a.nd the l~t wires in ea.ch grm;p., Sm::h a.rrangeme~~ 
of. the wire group~'"a.llows ,indepe1~dent setting (or changing)the high voltage. 

· .. for different 'zon~s·ora chamber. The signals from the anode wires are read out. 
via. the high-voltage blocking ca:piu:ito~ of 500 pF. All the ca.thod~ strips; a.re 

·. com1ecte_d to the grouhd through resistors of 0.8 MO, so the cathode surfa.ces 
have a. 'zero potential. · · ' - . 

3 .Chamber test . 

''The t·~st set~u~ i~ shown 'sche~ati6uly ~n Fig: 3. A coliiril~ted, electron beam: 
from a. 90Sr source ~sses both ch&mhers and hits a sci~tilla.tion counter. :Ea.di 
group ofthe.anode,wires ~r~ed:by the-~hea:m.\gave out 11:fast OR sigttal. The. 

' ,) I • ', ' ...; ,: > • < \ -• ' 

< 
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trigger signal for the cliainb~r readout system ~as formed by 'coincidc,nces of_thc 
f~t OR signals f~on1

1

CMPC-2 (or CMPC-l)a.nd signals.from the's~i~tilla.tion 
_counter.":hen .CMPC~! (or CMPc:.:2) VflLS ~es'pectivelyst.i1died: .. ; ' .. , '. 

For the a.node readout .we ,used the electronics which :had been developed 
a.t .JINR fo~ the experiment· to search f~r ~uoniuin-a.ntimuoniuni t~ansiti~na.t' -.-· 
PSI.'' . '·. . .' .. · . .. . . '. ' . . .. •. . I \_• • ' ' . : : ' ' ' • ' ' • • . _: '. ' • • . 

The cathode signals from the strips were amplified by the ciment amplifier 
.. CSA-32 (current.gain 500±2%, noise 3300 e"7) and fed to the ~alogue-to~digital' · · 

~onverters (ADC) via. 200\ns delay coaxial ca.bfos. ·.' . ; . 1 ' • • •....• ' 

We used,_the· standard LeCroy·.iss2F··ADC. 'Amp,lifiers CSA-32, wer~ ._spe~ 
cialiy de~eloped for the· PIBETA' experiment. The method ~f measureinen( was .' 
describedin (5]. · _,. · · , · _ . · · · > -~• · ' · _ . 

·.; Tne design.of the PIBETA' setup does not a.lfow the:anode :a.ncl cathode-. 
·.· am:plifiers' to b~ placed imm~dia.tely on the chamh~rs, Therefore the signals 

from th~ 'chambers are trans~itteH,~ia., the coaxial_cablcs (a' witve r;sist3:ncc of 
·· the cable is 50 n, length is L5,m).· , ' . . . . . _ · .. , · , ·, ·. 

, .; During the test~. the cha.riiber~ ~pera.te· rising' a:. mixture of gases: . 49.9%. 
. a'.rgcin~ 49.9% ethane, and 0.2% £~con (CBrF:,fat.,atmospheric pressure with 
'c:011.timiou~flus}iing~ ' •. -. ,· .· ' ' ,',. . ,· / , . . '. __ ·. . . '··_. . . 
· · · , ,I~ Fig. 4 a:re·s'h~w~. ~he,effidency _of the: al!ode wire;, (for the cli~~rimi~~tor 

threshold 2 µA) and the:leaka.ge ~tirr~nts in the chambers as a function 'of high 
· yoH~e applied ,to- ~he chamber. Th~ effici~ncy curve for qMPC-1 is shifted_ in' 
. comparis~n with. CMPC~2 t~ ~• 50 V because of anode-ca.tho.de_ gap _variations · 

(in the admit'tanoe limits ±0.1 mm) · . . . . _ , · ' · . 
The 'm~n ~ontrib~tion to the leakage J currents is: not connected with I the .. 

el~_ctric~ processes in g~,and,does not affccfthe working c~aractcrigtic~ of the' 
chambers. A ~Jm'prinent oft.he.curre~t. linearly rising ~th'.the rise iri'the high 

- voltage is ~~lls~d by th; value const~t at 'the volume a.Ild s'urfiu:c resistance· of 
the;~a#~.e~fl~~ges:. :,: ·: ,, ,. 1 ,, :-, " , : i< ,. ,:- .·, · ; \: ' /. ·; . '., 

· . 'l'ypical distributions of the cathode signal induced.on the cathode strips for 
e~ents when only one wireis hit are shown i.n Fig. :/ The~vcritgc n~mber of ', 
tngg~red ~tpps is 4 in.CMPC-ian<l:5 i~ pMPC~2'. ,•. ,, . . . . , ', . , . 
, The cathode surface is taken -into account if it ·contains strips with an am-

plitude greater than the noise l~vel plus 3.5u~~iR~• ' : -· ' 
•'. • . The cfficicndes ofthc inner and outer ~trip cathodes' a.'! well _a.'! tlie, anode 

- r . . . : , . , . , , • : .. . ~- . • . . ' 

wire efficiencies for the discriminator thresholds of 1, 1.5 and 2 µA as function's 
. of .high vol.tage applied to the chamber .(CMPC-:2) are shown)n ~ig.·6. For 
the_ discriminator threshold of 2 ,µA -the curves · for ·the· __ cathodes and_ a.nodes 

. practically coincid~; _ •· . · __ • . -• · ·· · . _ _ J 1 -- · · · , .· 
- SimHar results were obtained for tht; GMPC~l t~o (5].' - • _ <t < , , ' 

From testing ,<la.ta {Figs::4 and 6) we set thc-~orking voltage~ for CMPC-1 
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2.35 kV, 'for _CMPC•2 2.45 kV and .t.he-·discriminator thrcshold'.of the- anode 
electronics 2.0 JtA: · > ·· .. , . . . . .. , . . . . .. 

- ' ' ' - ' ' . - \ ' - -
. Fig. 7 shows the distribution of the total charges _induced_ on the inner . 

( Q;n) a.ncLoutcr ( Qout) catho:dcs· ofCMPC-2,' and Fig. 8 shows the charge 
ratio Q;n/ Q,.,,1• The fa.ct\~at these values are C£?rrelatcd . (by large fluctua- · 
_tions) allows one to USC the' information a.boutstrip.signal_amplitudc to avoid, 
ai1 a.mhig1iity in determining the coordinates of~ulti~trackevents: . ·.· , ~ 
- ' Let us corisidcr a question. of coordina.t_e precision i_~ more detail. A charged -

particle- passing throu'gh .i: muHi~irc proportional chamber near an anodc'wire 
(oi- a group of wires) produc:e1i an ~lcctron-ion avala.nclic:• The center of gravity 

-···_ of the ;harge induced mi the cathode/strips coincides with the coordinates ef, 
'.. ,'\ . . . ' . ' . ,· . . ... ,' - . ' - '' ·- '. . '' . 

and Z _of the avalanche. l:n a general ·casc,-whcn the track crosses ,an.anode wire 
- .plane at a.n arbitrary ~gle, the coordinates <P ~d Z of the crossing pointarc 

not the Bani(~ .as the c6.ordina.tes of the point where the first avala.n~he started. · . . : 
. . ··• The acr.uracy: of determinatiori of the 'coord,inatc ~ of the c~ossirig. point is ' 

limited by a. distance I between· a.node w1re~ S and equals (J' = S/./fi: , _. 
Furt~cf we will co'nsidcr the ca.s~ :~hen particles pass 11ormally to the ano'de 

wire plane: l:n this ~ascthc z coordinate of the point where the track crosses the 
' a.node' wire plane pr~ti(:ally coincides with the coordinate of the point wh~rc the ' ' 

.. first. ~va.land1c started. A principal limitation to th~ coordin~te determination . 
"-( J. '·, • ., ' ' •, < ', , : \ •• • 

,, ai:curacy a.long a.node wires is connected with . the' pa.th length. of. the Primary 
1 cl~~dro~w; ~cl their diffusion \\'hen moving to the place \\'here an avalan~he is , 

,, 

formed. , ,,. ' 
Experimental accuracies of the d1an:i.bers1along the Z axis were determined 

', • ', ' f • • \ • ~,·· > . '. ·.. ' . ' ' '.. : .. , . ' ·, '.' <'." •'\ • •, '. , > .... ; ; ·" .·· .. ',' , " i '. '. 

by an indirect method. It iN known that the.:region where an :avalanche' is 
form~cl hasm~iiimm dim!!nsion/a.bout th~,sizc of a.II ~cide ~re ~d therdorc 
the centers oftl;e inclu~:ecl char_g~s on the catho.des

1
are lcicatcd afong the anode 

wires: _ . ... .. _ __ . . . ._ _ ._ . ' _ , _ . , . _ _ _ _. 
.. ·~rojection;on ¢ of the reconstructed cenkrs. o(thc induced cliarges fm_ the·. 

case of single w1.re hits of chambe_r CMPC-2 is shown in Fig, 9'. Individual wires 
· 'arc dearly viNihle. _ '· · · · - · ,- - · · .•. ' .· · '.. · . '. •· · · 
. The.center of the-induced _cathode ·signal is defined --~--a center of intensity 
- corrected to compensate the sy8tcmatic errors caus~d by the discrct~ ~tfucturc · . 
·of th~ ~athode ~trips 16, 7].·, ·--:·-• '

1

1 

. • - , • · · ·• • _ ,,,' ~-

1 

'fhe dis_tribution width (<J'' ~ 0.2 mm) can he rnnsidercd a.s an accuracy of· .. 
· wir«i'positicm cleterini,na.tiori. 'fhc accu_r__acyofthe a.va.l~nche position along th-~ 
· .· Z a.xis ca.ri · he oh ta.in eel from Uudormula.: -

-
. 1 - . ' ( a I + 02) 1 - 1 ·• 11'z~ta.n _- ,. · u <u, 

'_, ' . - 2 ' - : ' . 
' . . 

where· o I anci a 2 ·a.re the absolute .value" of the strip sl~pe angles -on the 1nne~ 
· · a.nci ·outer 81ufa~cs: · · · . - ' , •. ' - . · - · ·. · - · 
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_Fig. , 1: Schematic depiction of the experimental setup PIBETA:)' - active 

- . . '',' . . ', \· . ' . ., ' ' ' 
target; ,2 ' • ;CMPCRj, 3.:'• s~intillatio_~ cot~ntf~Sj 4 · sphere or 240 ,Csl crystals; , 
5 /- bf'an:1 co1mtcrs:· ·· · 1

-

·---·--·--·--. . . 
. _J' • 

Fig:, 2:_ SedionJ view of complete CMPCs (tli~: ~is of rotationis att'he_ bot~ 
\om. horizont~lly ): , 1 -: anode wires; 2 . SU pporting. cylinder. a,nd • inner cathode; 
3 :; · protectiv~ :cyli~d~r ,and outer cathode; 4 - chamber; flanges; 5 -'. gas' gasket; 
6 - anode•wires aiuLcathode stripes rea.cfout and socke'tsfor wires and strips. 

. '. .· ·.J . •, ., ,,_ ,--,· •. _.·. --·•- \. ., ' . . ,', . ,' 

. \ I'. 1.'.· r; t\ ,' 

\ ') I , r . I 
,\} I,' 

' -' 
~ / 

;., 
·; ' ~ 

't 

:,j"L 
i 

.-1 

'·.\A,i 

.l.c\ 

s 

E 

1

CMPC-2 
_,.,-::,::::.::::::: .. ::.:::-,..... . 

·.,,...-:, .... --:..-------...: ....... ::.:--, .,,, ............ -- ' -:-- ............ ' .,,-:-.... •;,; . . \ ' ·,. , ' ',::<',· ,, .. "'·, ·cMPC 1 · ... , 
///, -- ~ ',·.,· "···,," . ' . , .... , -, .. ,, .:..---- - , .. , 

., I 

, .... , ,,,,., ..................... ,... , ... , < 

'/ .. , ' ,,, .. --:...----::-.... ' ' ' .. \ 
/
'/, - ', ,·.1~ .. ,-;,,.. ,..:_; .. ~,' I.._ 
:t ,.•/ - , •• 

':, ,1!'. I: I I_. I 

U! 
I •I 

: I 

~ \ - '' 

~ \ \ · .. \.' . ' .. \ '\ \ '->· --, ~ ... ,. .................................. ,. .. , ... 
A 

\'!J-\:, \ .... _____ . ./.-;,--_ 
- ,·. ' { / .•:, ' 

' ~"•~, r~ ' .,,,-:.,:✓ ' ~ 
. , .- ' ....... ~..... ......-::" .. •"""" '..... .......... __ ,,, __ . ,, ·c . ,, .. :.::.::.::-.. ::::=.::~:;.~;.~,: I 

' I,,• I-----.. .1 

'I . 

-

SC 

/r• 

,, .' .· .- ,:.' ·, ·' - ' •'" . ' .\ 

'i' · Fig. 3:. The' test run set:up:- S --' 90Sr source; SC- scintillation counter; A_: 
. a~ode wires of. the CMPC; C - cathode strips' of the CMPC.) t • 
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Fig. 4: Efficiency of the anode wires and the leakage currents in the chambers . 
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This is true Jor the ~ase of ~n av;;ia.xiche on a sing!~. ~re. Th~ two ~res 
• hitting probability at. the. working high vciltage is ~· 25%; thereforethis ciilie ha.s 

... to be carefully -~.onsidered: A probability of 3 ( ~r more ) wire clusters' is iess 
'· _, ,·,, , I : , . . I , . , ·, , ,' , . 

.. than 1 %. , · ' . . · · < ·· , · · · · 
· Fig. 10 d~monstrates th~ distributio~ ofthe:coordinate ef, of the inte~section 

~£,centers of. gravity of signals ind'\lced on two.neighbo~ring:wires. T.he distri
bution width (u" ~ 0.5 rrim) is grea.te~ in comp~rison to Fig: 9 rn'ainly because 
of different vah1e8of cathode. signals (Fig. 7) incl need from different.wires. H 

' ·.. . . t ' ' ·, . 

causes additional ina.ccura.c,y of Z coordinate determination. . - · ·. ' . -.. 
The spatial resolution errors result -fr~~ sta.tisti~al -u'ature ~f ionization pro

cesses, .electronic noise, data analysis ineth~d. In a real experimental sit'ri~tion 
we have to add errors of mech.anical tol~ra~cies· of anodes and cathodes and 
err~rs ca~sed·.by .the ~·onci~r~ crossing ~ngle:: 'As a. ~esult, th~ reco~structloii 

. accuracy can be. l~wered not mo~c than by ,:.,, 0.2 mm: . 
1 

.• • •. • • • • •. • ' 

The timeliesol~tion ofthe.cha~bcra can be estimated from the left slope 
.· length (40-50 nscc )'of~ ddayed coiriciden~e curve between tl~e· ~node signal and 
_the strobe pulse (Fig;· 11) .. 'The'time ·resoluti~n of the chamber~_is_,.:, 25 nsec .. - ' 

. This work is;~iip'ported by the R~ssian Foundatirin. for ,Basic. Research and 
by the INTA.S fu~d... ~ ' . , . . . . . ' , . . .. . .. - . . . \ . . 
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Kapnyx1111 8.8. 11 .up. 
.U11m111,up114ecK11e nponopu11011anh11h1e Km,1eph1 . 
JJ.JUI .U~TeKTOpa pe.UKHx-pacna.uon n11mmn PIBET A 

El3-95-547 

Om1chrnaeTcg KOIICTpyKmrn · II ,; xapaKTepllCTIIKII .llBYXKOOp.llllllaTllhlX 
u11mm.up114eCKIIX ),!lloroupononO'lllhlX nponopUIIOllaJlhllhlX Kat,tep, 113rDTOBJJ_e1111btX 

~ Ol-Ull1 (lly611a) .wrn ::>Kcnep11Me11rn n.o 1ny4e1111~ pacn.a.ua 7t+ ➔ 1t0e+~ . Ka~1eph1 
. . .· . . . . . . {' 

. ,UllaMeTpOM i 20 If· 240 MM II Jl.JIH!mii 350 11 · 580 MM Bhinom1ei1b1 B BIi.Ile caMOil~.ll~ 
.uei:i)Kl!BalOIUllXCg KOIICTPYKUllii, co.uep)Ka!UIIX Manoe KOnll'leCTBO. nemecrna B 
pa,uHaJlhllOI\I CelJellHH. Koop.umrarnrui 1i11cpop~!aUII~ HOnY4aeTC_g B pe3ynh:raTe o6pa.: 

, 60TKH ClffllaJlOB C aito.llllhlX npOBOnO'leK II CTpHripB. CTpltnhl pa:ntel.UeHhi Ila 
, B11yrpe1111eM ll B11ew'11e~1. KaTO.llllhlX UIIJIIIIUlPaX no.ri. ·ymoM K' riponon04KaM. np,rno-
.llgTcg pe3yJlhTaThl IICJlhlTalllrn KaMep. . ' 

. Pa6oTa ,Bhln0Ji11e11a B-J1a6opaTOp1111 g.uepllhlX ~po6ne~i Q_l15H1. 

npenpl111T Ofu,emmem;oro imcrirryrn ll/lep111,1x IICCJ1eJiosa1111ii. .lly6iia •. 1995 

Karpukhin .VN. eta!. . . . , El3-95-547. 
Cylindrical M~ltiwire Proportional Chambers 

. for the PIBET A Detector of Rare Pion Decays 

Design and characteristics of two--cocirdinate 'cylindrical multi wire propcirti~nal 
chambers manufactured in JINR_ (Dubna) for experiment~) investigation of ihe 

1t+ ➔ 1t
0e+v e decay are desc~ibed. The chambers have diameters of 120 and 24 mmi 

lengths of 350 and 580 mm. The chambers are made as self-supporting constructions 
containing small amount of matter in radial cross section. Information about the 
coordinates is obtained after processing of the signals from ariode wires and strips: 
The strips are placed on inrier and outer cylinders at ari angle to _the wires. The 
results of the chamber test are given. · 

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