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Abstract
In addition to production of Cerenkdight, Cosmic Rayelectrons in an EAS produdle@orescence
light in the atmosphereayhich is emitted isotropically and can be viewed at large distance. The
fluorescent light and also the scattered Cerenkov light are being detected in coincidence with the mini
array experiment of the Gauhati University, usng a fast photomultiplier tube (5" diameter) placed at the
centre of the array. Preliminary work on the pulse profile measurement and correlation with the Ultra
High Energy (> 1€&¥ eV) air shower events recorded by the sophisticated data acquisition system is
reported.

1 Introduction :

A rooftop mini array of eight plastic scintillators (50x50x3 cm ) and fast PMTs covering a carpet
area 2rh is operating in the Physics Department , Gauhati University , for detecting giant air showers
of primary energy > 10" eV, utilising Linsley's effectBezboruah , Boruah and Boruah, 1998). The
relativistic secondary charged particles (electrons and positrons) of the EAS in the atmosphere produce
Cerenkov and scintillation photons. A larger PNST42KB) isnow being installed at the centre of the
array for recording optical pulses in association with the EAS events recorded by the miniarray.

It is wellknown that the slope of the lateral distribution of Cerenkov radiation is linearly related
to the depth of showanaximum (Protheroeand Turver, 1979 hich is differentfor different
primary mass and energy. Thus, the optamtlector operating inoincidence withthe miniarray
detector will provide extra handle for estimating primary mass composition. EAS events recorded by
the present setup are aEmulated by assumingure protorand pure irorprimaries and Cerenkov
pulse height spectra are compared with experimental data.

2 Method of Simulation :

The miniarray essentially records the particle density and arrival time spread of the EAS particles,
from which core distance and shower size are estimated (Bezboruah , Boruah and Boruah,1999). Th
effectivearea of acceptance for tha@niarray is an annular ring @uterradius determined by the
density threshold and inner radius determined by the minimum time spread. Here, shower size ( total
number of charged particles) N, core distance r and the depth of maximum X are simulated as mair
parameters, while primary energy, E , Cerenkov lateral distribution parafeftactuation in X, are
derived as functions of the main parameters.

N is first simulated from the differential shower size spectrum ( Hillas, 1975 ),

N = DN oottt ettt (1)

where, D=318 ang =1.7. The core distance 'r' is choosen at random within the acceptance area
of theminiarray. Primary energy Efor each event for an assumed mass composition is derived as a



function of N from the transition co-effecient K=E /N, as given in ( Afanasiev 1977 ).
The X, distribution is assumed to be GausliniX < <X, > and exponential beyondX >
[= exp(-X,/A)]. The indexA, is related toh, ,, through the model dependent coefficient 'k’ .
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where k=1.Zrom the results of Quark Gluon Strimgodel ( Fomin 1987 ).A, is expressed as a
function of fluctuation in the depth of maximueX,, ), using the relation for proton primary (Linsley,
1983),
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X,, values are simulated using the above distribution , with parametefs asrXl #X,, derived as
function of primary energy ( Boruah, 1986 ).

3 Result and discussion :

In fig. 1(a, b), thesimulated pulse heiglspectra along with calculateg® values have been
shown for the two composition models. The results found to agree a proton composition in the ultra
high energies.

4 Acknowledgement :
The authors thank the Department of Atomic Energy , Govt. of India for financial support for the
project.

References

Bezboruah T, Boruah K and Boruah P.K,1998, NML0, No.2, 206.

Protheroe R.Jand Turver K.E ,1979, Nuo. GIkA, 277.

Bezboruah T, Boruah K and Boruah P.K. ,1999, Astroparticle Physics (Accepted).
Hillas A.M., 1975, Phys. Reporn®I.20C, 79.

Afanasiev B.N. et al.,1977, Proc. 25th ICR@|.7, p. 217-220.

Fomin Yu. A. et al,1987, Proc. 20 th ICR@|.6, 110-113.

Linsley J., 1983, Proc. 18th ICR@l.12, 135-191.

Boruah K,1986, PhD Thesis, Gauhati University.



a
(2) — Pure Proton
40 | . Experiment
%ﬁ 2 =625
S
o
B
g
Z 20
10
0
0 5 10 15
Pulse height in arbitrary Unit
— Pure Iron
b
40 | (b) . Experiment
22 =12.00
g 0 |
Z
G
°
B
'g 20
z
10

0 5 10 15
Pulse height in arbitrary Unit

Fig.1. Cerenkov Pulse height spectrunfor different mass
compositions.



