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Abstract
High energy gamma-ray astrophysics has greatly developed in the last

few years because of the results of EGR£T[1], on the Compton Gamma
Ray Observatory. The satellite observations have shown the importance
of continuing the investigation of high energy gamma radiation but the
emerging of new astrophysical and cosmological problems require for fu-
ture experiments the realization of telescopes with parameters significa-
tively improved with respect to the previous missions. In a traditional
point of view, this is achieved with the increase of the lenght L of the
device and, consequently, the mass of the telescope and satellite (growing
as L3). Such kinds of experiments are becoming rather expensive and are
approaching the maximum value in cost, satellite mass and consuming
resources. The telescope project GILDA presented in this paper is based
on the use of silicon strip detectors. The silicon technique consents to
obtain a much wider solid angle aperture; in this way we can have more
sensitivity without a growing in the size of the instrument. Here we
show that also the calorimeter part alone of GILDA can be used for the
detection of high gamma rays.

1 Introduction

The GILDA telescope, carrying out a gamma astronomy experiment, will be
placed on a "Resource-0" class space satellite. Limitations in size, conditioned
by the satellite hermetic module volume (a cylinder 110 cm in diameter and
75 cm in height), and in mass for the telescope (~ 400 kg) have set the princi-
pal constraints considered in designing the experiment project. The planned
duration of the experiment is not less than 5 years.

The primary goal of the GILDA mission is the research and identification of
new astrophysical sources, but also known objects as well as transient phenom-
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Figure 1: The stratigraphy of the GILD A detector (left) and the structure of
the basic 6x cm7 module (right).

ena will be studied. The energy range between 30 and 100 GeV is completely
unexplored up to now and it is very interesting also in the view of the possible
existence of the sources fluxes attenuation due to the infrared back ground (5).
With GILDA many goals within this range can be pursued. Here we only
cite some of the scientific objectives, such as the study of compact gamma-ray
sources, Active Galactic Nuclei, galactic diffuse emission, gamma ray bursts,
solar gamma flares, and the research of Dark Matter and new exotic particles.
More detailed descriptions can be found »n[2].

2 The GILDA telescope

The GILDA design is derived from a refined study of the Wizard |4] silicon
calorimeter that has already successfully flown in balloon experiments. The
configuration of GILDA has a height of 42 cm, an area of 50 x 50 cm2 and a
total showering length of 11 Xo

The stratigraphy of the instrument is shown in figure 1 (left), while a
more complete description can be found in (2). The first twenty planes form
Uie converter zone, in which the silicon layers, made of 125 /im strips, are
separated by tungsten plates of thickness 0.07 Xo. The last ten planes E^-Eio,
constituting the absorber, are composed of 3.6 mm silicon strips and separated
by 1 Xo thick layers of active scintillating lead fibers(2].

The configuration is encased 10 a plastic anticoincidence scintillator Ac (3
cm thick) around the converter zone. In addition there are two fiber scintilla-
tors (without lead), one, Eoi, after the first seven planes (after 0.49 Xo) and
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Figure 2: Simulated GILDA absorber energy (left) and angular resolution
(right) at different gamma incident angles, compared with the whole detector
(at incident angle=

the other, E021 after fourteen planes from the top of the detector.
The results concerning the energetic And angular .resolutions of the total

apparatus are reported elsewhere |2),(3j; here we want to remark the fact that
the calorimeter alone (the absorber part of GILDA) can have a good energetic
resolution and a quite good angular resolution at high energies. This means
that for high energies, where the source flux is lower, we can use a much greater
solid angle.

To trigger one event, the following conditions for the energy deposited in
the first planes of the absorber must be verified:

Ei > 0.1 MIP, E2 > 1 MIP, £3 > Ex

In figure 2 we present the results for the energy (left) and angular resolution
(right) at different gamma incident angles obtained only with the absorber part
of GILDA. For comparison the complete GILDA results are shown.

In figure 3 we have plotted the efficiency of the adopted trigger for the
energy resolution (left) and of the angle reconstruction algorithm (right). The
track reconstruction algorithm is based on an iteractive process, that stops
when a direction converges within an error of 10 inrad. To be significative, a
trajectory must be determined by at least four points.
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Figure 3: Efficiency of the adopted trigger at different incident angles for the
energy resolution (left) and for the angular resolution algorithm (right).

3 Conclusion

The study resumed in this paper have shown that, though with angular and
energetic resolutions than those obtained with the whole GELDA apparatus,
it is possible to measure in a satisfactory way gamma rays between 1 GeV and
50 GeV using only the absorber part of the instrument. Since the Geometric
Factor of the absorber part is a factor two greater than that of the complete
GILD A, these results consent us to collect a double gamma rays flux from high
energy sources than that previously evaluated [2].
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