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A hodoscope system of total absorption Cergnkov countgrs is being
developed on the spectrometer HYPERON /}/. Each separate block of 'the
detector is a prism of lead glass TF-1-000*%* 100x160x350 mm3. To one
end of the prism a photomultiplier FEU-110 is glued. - -

This paper presents experimental results obtained in measurements
of the longitudinal development of the electromagnetic shower in such

block, necessary for the data handling /2/

Measurements in the Beam -

To registrate the Cerenkov radiation emitted by particles of the
electromagnetic shower at different dépths, a measuring counter Cm
(Fig.1) has been made. The counter is a 100x100x25 mm3 lead-glass

block with a FEU-110 glued to a face of
the counter by the optical glue. The

photomultiplier is wrapped up in several

“layers of jk-metal against fringe

magnetic fields. The‘radia}or is wrapped

up in aluminised mylar and black paper.

The measurements were carried out at

the positive beam of the IHEP accelerator

A at 5 and 9 GeV/c beam momenta. The equfp-

Fig.1. Measuring counter ment’ lay-out is given in Fig 2. The beam:

1 - Radiator of lead glass positrons were identified by threshold
TF-1-000.
2 - Aluminised mylar and Cerenkov counters C1+C5. The size of used
black paper. beam Zone was constrained by scintilla-
3 - Magnet screen. X “ 2
4 - FEU-110 and HV divider. tor countérs S1+S4 and was 20x20 mm~ ©n
c .
m

The signal from the measuring counter was transferred to the 8-bits
apc Ka-oos 74/
tic tape.

During the measurements K TF-1-000 glass blocks (K=0,1,...,18) of
the same size as the radiator Cm were placed in front of the counter

and was read in the computer and recorded on the magne-

close to it. Consequently, the counter Ch detected the Cerenkov radia-
tion emitted by charged particles of the shower at the depth from t-1
to t radiation length, where t=zK+1. For each value of K 2.5-103
triggers were recorded. Measurements were carried out for several

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

* The characteristics of glass TF-1-000 are analogcus to those of glass

sF-5 /3/_ The radiation length of glass TF-1-000 isi 25 mm.
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Fig.2. Equipment lay-out in the beam.
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Analysis of -Experimental Data

In the amplitude spectra at t €11 a didtinct signal from the
electromagnetic shower and the exponentially decreasing background in
the region of small amplitudes are seen (Fig.3). The background coeuld
originate:due to the shower development starting in the air or in
matter behind the last positron-selecting Cerenkov counter, occasional
coincidences, admixture of signals from other particles in the trigger-
ing signal.

The signal from the shower for t £11

is well described with the Gauss distri-

bution. For larger t the Gauss distribu-
tion degrades to the exponential distri-
bution. '
Spectra of amplitudes for t €11
radiation lengths were fitted by the sum
of the exponential distribution and Gawss
distribution. It turned out that the

exponential background does not change

o B B0 Fe 2l within the errors for all t region. The

ADC channels

background,‘determined in this way

Fig.3 Amplitdde Spectrum C independently for 5 and 9 GeV measure-
.3. -

at K=5 for E=9 GeV. ments, was subtracted from all amplitude
distributions for all t. Then the mean
value of amplitudes A(t,E) was found for every spectrum for each t.

The obtained values A{t,E) are presented in Fig.4. The indicated

errors include statistical ones and ten percent systematic errors due
to the limited transversal size of the measuring counter (4t), contain-

/, and to the absence of
/4/

ing about 95% of the lateral shower profile

backscattering material behind Cm, a few percent

/77

The data were '‘parametrised by the least squares method using

a function 75,8,97
E(t,E) = AE + tPexp(-ct)
o0 6" N, - (1)
- b, - z—
N0 = Jt exp (-ct)dt = ol
2

e

o

Fig.4. Longitudinal development
of the electromagnetic shower
in lead glass TF-1-000.
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where the power index p depénds on the energy of the primary particle:

p = a + blnE, [E] = Gev (2)

This choice of the function ensures the normalization of the data,

i.e.
o0

- SA(t,E)dt - E.
o]

From the simultaneous fitting of the data for 5 and 9 GeV the follow-
ing values of the parameters were obtained:

+ 1

Ao = (508.6 - 8.8) GeV~

a = 1.12 2 0.14

b = 0.924 £ 0.075

¢ = 0.562 20.019 ;
with j,z/NDF 1.06.

The position of the maximum of cascade curve (1), tmax % is
shown in the second <column of the Table. The tmax calculated by the
formula

tpax = 1-01 (InE/g . = 1)
/10/ 73/

(approximation B) for £"=15.8 MeV are given in the third

column of the Table. The fourth column shows the value of tm obtain-

ax

ed by Monte-Carlo calculations 5/ for x-quanta (0.5 t subtracted)®*
Table
EGV] tmax= e [trmasi 007 0t Ao -0
5 | 466t0.31 4.76 5.46
- 9 5.61¢0.33 540 6.14
# According to 7107 (approximation B) tmax {primary positron) =
t;ax (primary ix-quantum) - 0.5.



o Conclusions

The dé%a ﬁere obtained on the longitudinal development of the
electromagnetic shqwer in lead glass TF-1-000 produced by 5 and 9 GeV
positrons by terenkov radiation of the shower particles. The results
are well described by function (1) with the constant exponential
decrease E~and the poﬁé} index p which 1linearly depends on the loga-
rithm of the primary particle energy.

The authors are grateful to Yu.A.Budagov, V.B.Flyagin, V.M.Kut'in
and T:S.Grigalashvili for the helpful attention to the work, to
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 assistance
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Bunanse I'.C. u gmp. E1-86-87
llpogonpHOe pasBHUTHE SJIEKTPOMATHHTHOT'O JIHUBHSA,
BHI3BAHHOT'O IO3HUTPOHA4MH ¢ SHeprueil 5 u 9 I'sB

B CBHHIOBOM CTeKIJIe

C 1Henbld H3YUYEeHHs NPOAONBHOrO Pa3BHTHA SJI€KTPOMATHHTHOTO
JIMBHA B CBHHUOBOM cTekie Td-1-000 6uim1 M3rOTOBIEH CIenHalb—
Hbllt cUeTUHK. H3MepeHHs1 NMPOBOAMIIMCH Ha NyUuKe TO3UTPOHOB C
oHeprusiMH 5 u 9 T'sB. DHeprossijeneHue JIUBHS, DerUcTpUDyeMQe
[0 YepeHKOBCKOMY H3JIYUEHMI0, H3MepeHO Ha rinybuHax or 1 mo 19
PagMallHOHHBIX ANHH. [lpuBefeHsl pe3yibTaTh annpOKCHMAUHH SKCIe—
PUMEHTAaNbHbIX NAaHHHX GYHKIHeH

A(t,E) = A E —l—.tpexp(—-ct),
0 N

omnpefesyieHsl IOJIOKEeHHsT MaKCHMyMa KacKagHOM KpHBOMH.

Pa6Gora BeimosiHeHa B JlaGopaTopum simepHsiX npobsiemM OHUSU.

Npenpunr OGbeAMHEHHOro MHCTHTYTa AMEpHBIX HMccaemoBanuit. Jly6ua 1986
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Longitudinal Development of Electromagnetic Shower
Produced by 5 and 9 Positrins in Lead Glass

With the aim of studying a longitudinal development of
electromagnetic shower in lead glass TF-1-000 a special
counter has been designed. Measuremeunts were performed on
the 5 and 9 GeV positron beam. The shower energy deposition
has been registered by the Cerenkov radiation measured
at the 1 to 19 radiatiom lenghts. The results of expe-
rimental data fitting by function

A(t = i) D ( —
(t,E) AOE N t“exp(-ct),

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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