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A hodosc~pe system of total absorption Cer~nkov count~rs .is being 
111 /.... ..... ,

developed on the spectrometer HYPERON . Each separate block of the 

detec~or is a prism of lead glass TF-l-000* lDOxlÓOx350 m~3. To one 

end of the prism a photomultiplier FEU":110 is glued. 

This papel' presents experimental results obtained in measurements 

of the longitudinal development af the electromagnetic shower in such 
. 121

block, necessary for the data handling 

Measurements in the Beam 

To registrate the Cerenkov radiation emitted by particles of the 

electromagnetic shower at dlfrerent dépths~ a measuring counter C m 
(Fig.l) has been made. The counter is a 100xlOOx25 mm} lead-glass 

·block. wi th a FEU-1l0 glued to a face of 

the counter by the optical glue. The 

photomultipliér is wrapped up in several 

°layers of ]L-metal against fringe 

magnetic fields. The 'radia}or i8 w~appe~ 

up in aluminised mylar and black papel'. 

The measurements were carried out at 

the positive beam of the IHEP ãccelerator 

at 5 and 9 GeV/c beam momenta. The equip­4 
men~ lay-out is given in Fig.2, The bea~iFig.l. Measuring counter. 

1 - Radiator of lead glass positrons were identified :by ~hreshold 
TF-l-000. . Ce r e nko v c oun te r-s C 1+C5. The. si z e o f used2 - Aluminised mylar and 
black papel'. beam zone was constrained by scinti11a­

3 - Magnet screen. '.. 2tor counters Sl~S4 and was 20x20 mm bn4 - FEU-ll0 and HV divider. 
Cm' 

The signal from the measuring counter was transferred to the 8-bits 

ADC KA-OO~ 141 and was read in the computer and recorded on the magne­

tic tape. 

During the measurements K TF-l-000 glass blocks (K:O,l, ... , f81 of 

the same size as the rãdiator C were placed in front of the counter m 
close to i~. Consequently, the counter C~ detected the Cerenkov radia­

tion erní t t ed by c ha r g e d- particles of t be- shower at the depth from t-l 

to t radiation length, where t=K+l. For each va Lue of K 2.5"0 3 

triggers were recorded. Measurements were carried out for ~everal 

hours; the time drift of the photomultiplier amplitude was negligible. 

• The characteristics of glass TF-l-000 are analogoui to those or g~ss 

SF-5 13/. The radiation length of glass TF-l-000 ~~ 25 mm. 
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Fig.3. Amplitude Spectrum C 
at K~5 for E=9 GeV. m 

I ' 

Fig.2. Equiprnent lay-o~t in the ~earn. Fig.4. Longitudinal development 
of tRe electromagnetic showe-r 
in lead glass TF-1-000.
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Analysis of ~xperimental Data ~
 
.Ln the amplitude s pe c t r-a at t ~ 11" a rí s t n c t. s gn a I from t h e ã í í 

electromagnetic shower and ths exponentially decreasing background in wllere the power I nrí e x p d e pe n ds o n the-energy of t he primary p a r t Lc Le ; 

the region af small amplitudes are seen (Fig_31. The background could p :: a + 'blnE., fEl = GeV (2 ) 

originat~'due to the shower development starting in the air or in 
This choíce o"f the fllnction ensures tlle normalization of tue datâ~ 

matter behind fhe last positron-selecting ~eren~ov counter, oc~asional 
i. e.

coincidences, admixture of signals from other particles in the trigger­ co
1. 

Ln g s'Lgn a L, 5A{t"Eldt E • 
A o

The si gna.I ~1'0rr: the shower for t ~ 11 

is well described with the Gauss dístri ­ From the simultaneous ~tting ~f the data for 5 and ~ GeV the follow­

íbu t o-n. For larger t the G-auss dist-ribu­ ing values of the parameters were obtained: 

ti on -G e g r a d-es to t he e x.po n e n t ial di s tr i ­ :: (508.6 ::- 8,81 GeV- 1 
AoDl 

but~on. 
a = 1.12 ~ -D.142SO Spectra of ampli t u d e s "for t ~ 11 

radiation lengths were fitted by the sum b = 0.924 :.':: 0.075 

of the exponential distribution and Ga.uss c = D. 5 62 :.':: 'O '.:D 19 
distribution. It turned out that the 

with J}INDF:: 1.06. 
'50 expon en t í-a 1 b a c kg r o un d do.es no t c h an ge 

The position of tne maximum of cascade curve (1), t = ~ ist1' __ __ __-'7­ within the er~or~ ~or alI ~ region. The , ma.x c 
shown in the second ~oiumn of the Table. 1he t~ax calculated by the 

bB~ground, deterrn~ned in this way
 
formula
 

independ~ntly for 5 an~ 9 GeV measure­


ments, was subtracted from alI amplitude t :: 1.01 (lnE/~cr - 11
ma x 
àistributions for ail t. Then the mean 11~1 (approximation BI for ~~~15.8 MeV 13/ are given in the third 

va~ue of ampl~tudes Ã(t,EI was found for every spectrum for each t. column of the Table. The fou~th column shows the value of t obtain­
151 maxThe obtained values Â(t,EI are presented in Fig.4. The indicated ed by Monte-Carlo calculatio~s . for ~-quanta (0.5 t subtractedl*. 

errors include statistical ones and ten percent systematic errors due 

to t~B limited transversal size of the measuring counter (4tl, contain- Table 
, . : -,' f f' 1 131 . flng aboUt 9~~ o the lateral shower pro I e , and to the absence o 

backscattering material behind C , a few percent 141 m
 
The data were 'parametrised by the least squares method 171 u s í.n g
 

a fu;ction 15,8,91 

-A(t,E) = A.E -N1 t Pexp (-ctl
 
(1 J
 

~GeV: t - p~ ., 
mox- C tfro.i1.01(1riE;eoiJ ) t r --o~max 

5 4.64'1.(}.31 4.76 5.46 

9 5:61±0.33 5.40 6.14 

QlQJ o o pl H According ta /101 (approximation BI t (primary positron)1N = t pe x p (- c t ) d t =--' 1 , max 
o CP+ ~ (primary V-quantuml - 0.5.maK ~ 

2 3 
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I.Conclusions 

The	 data were obtained on ,the longitudinal development of the 
l,

electromagn&tic shQwer ip lead glass TF-l-000 produced by 5 and 9 GeV 

positrons by terenkov radiafion of the shower particles. The results I 
are well ~~~cribed by functibn (1) with the constant exponential ~;I ),
dec~ease ~. and the po~~~ index p which linearly depends on the loga­

rithm of the primary particle energy. t! ~The authors are grateful to Yu.A.Budagov, V.B.Flyagin, V.M.Kut'in 

and T:S.Grigal~shvili for the helpful attention to the work~ to 
I> 

I 
V.N.Roinishvili, I.G.Kosarev, G.G.Macharashvili and A.M.Blik for 

useful discussion of the results, to S'.V.Sergeev for the assistarrce 

in the m~asurements. . 
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BH~aA3e f.C. H AP. E1-86-87 
ITpoAonhHoe pa3BHTH€ 3neKTpOMarHHTHoro nHBHH, 
BW3B8HHoro n03HTpoHaMH C 3HeprHeft 5 H ~ r3B 
B CBHH~OBOM CTeKne 

C ~enhm H3YQeHHH npOAOnbHOrO pa3BHTHH 3neKTpOMarHHTHOrO b 

nHBHH B CBHH~OBOM CTeKne T<I>-~-OOa 6hIn 113rOTOBneH Cne~Hanb­
HWft CtIeTtIHK. H3MepeHHH npoBogHnHcb Ha rrYtIKe TI03HTpOHOB C 
3HeprHHMH 5 H 9 f3B. 3HeproBb~eneHHe nHBHH~ perHcTpHpyeMge 
no tIepeHKOBC}ÇOMY H3nYQeHHIO, H3MepeHO H-a rny6HHax OT 1 AO 19 
paAHal~HOHHhTX AnHH. ITpHBeAeHhI pe s yrrs r-aThI a!lTIpOKCHMa~HH axcne-: 
pHMeHTanhHhIX AaH!ibIX cPYHK~Heft 
~ 1 P 
A(t,E) = A E --,t exp(-ct), 

O No 
onpeAeneHW nonozeHHH MaKCHMYMa KacKagHoft KPHBOft. 

PaÔOTa asmonaena B Jlaõopa-ropaa HAepRblx npoõrrex amIM. 

Ilpenpmrr 06'be.!lHHCHHOro HHcTHTyn snepasix accnenoaaaaã. ily6Ha 1986 

Bitsadze G.S. et aI El-86-87 
Longitudinal Developrnent of Electromagnetic Shower 
Produced by 5 and 9 positrins in Lead Glass 

With the aim of studying a longitudinal developrnent of 
electromagnetic shower in lead glass TF-1-00a a special 
counter bas been designed. Measurernents were performed on 
the 5 and 9 GeV positron beam. The shower energy deposition 
has been registered by the Cerenk~v radiation measured 
a~ the 1 to 1: ~adiation .lenghts. The results of expe-I 
rlmental data flttlng by functlon 
- 1
A (t , E) = A E --,tP exp( -c t), 

O No 
are presented, and the place of cascade curve maximum is 
defined. 

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