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Abstract

The flux and the enengy spectrum of Low enengy (30-100 MeV) proton
albedos, have been observed forn the finst time in a Low Latitude region,
oven Hyderabad, India. The preliminany nesults, based on the quick Look
data acquisition and display system are presented. A charged parnticle
Lelescope, capable of distinguishing singly charged panticles such as
electrons, muons, protons in Low energy regéon, reconds the data of both
woward as well as downward moving particles. Thus spectra of splash and
we~entrant albedo protfons have been neconded simultaneously in a high
altitude Balloon FRight carmnied out on 8th December, 1985, over Hydera:
bad, India. Balloon floated at an altitude of = 37 km (4 mb).

1. Introduction: The presence of low energy charged particles (albedo)
among cosmic rays below the geomagnetic cut-off rigidity, have been pre-
dicted by Treiman (1953). However, systematic measurement of the flux
and the energy spectrum of the albedos has been made by Verma (1967) at
high altitudes, over Palestine, Texas. Large number of these are ele-
ctrons, while protons are less in intensity. These measurements of
proton albedos have been extended to high energies over same location -
upto thousands of MeV by Pennypacker et al (1973). It is expected that
the spectrum of these albedo protons has a negative exponent. It is
also expected, as shown by Kothari and Verma (1983) that the spectrum of
albedos will be similar in low latitude regions such as Hyderabad,

India. The flux however is higher at low energies. Next section descri-
bes briefly an experiment in which low energy proton albedo spectrum has
been measured in low latitude region over Hyderabad, India.

2. Experimpent; The flux and energy spectrum of upward moving splash
albedo and downward moving re-entrant albedo protons have been first time
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AT Tyt vistic electrons from slow moving

protons and muons, stopping in
Fig.1 NaI(T1l) crystal detector 'C'., All
charged particles, incident from upward and downward directions on the

telescope and stopping in the NaI(Tl) total energy detector 'C!', were
selected for the present work. For the downward incident particles pla-
stic scintillator 'B' was used as energy loss detector and D, F were
used as anticoincidence counters. Similarly for upward moving particles
scintillator 'D! was used as energy loss detector and B, F were used as

anti-coincidence counters.

3. Calibration: Pulse amplitudes of B, C and D detectors are digitised
by A/D convertors and recorded event by event (Verma et.al. 1985). The

energy calibration of these detectors is done using ground level cosmic
ray muons, These muons pass through the telescope and are registered as
penetrating events. Their energy loss in B, C and D is well known from

standard particle data book (Berger and Seltzer, 1966).

4, Data Analysis and Results: The proton flux measurement has been done

for the energy range approximately 30 MeV to 105 MeV, both for upward and
downward moving protons. ‘A two-dimensional pulse height distribution for
particles stopping in energy detector 'C' is shown in Fig.2, for upward
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The flux observed for 4
different energy intervals is

plotted in Fig.3 for upward moving particles. Triangles represent the
flux for present observation of the re-entrant and splash albedo pro-
tons at balloon altitude of 4 mb in low latitude region over Hyderabad,
India. The squares show the spectrum observed for Palestine, Texas,
USA. The flux at Hyderabad, India, is lower for both re-entrant and
splash albedo protons than at Palestine, Texas, as expected. The spe-
ctrum has a negative slope on a log-log graph, similar to that observed

over Texas,

well with calculated spectrum,

The spectra of re-entrant albedo protons (Fig.3a) agree

However, the flux and spectrum of

splash albedo protons is somewhat higher than the calculated spectrum

(Fig.3b).

persists, is under way.
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Data analysis with improved statistics to see if this trend

Fig.3 a
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