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1) Apparatus

The deep underwater detector for measuring the cosmic muons inten-
sity consists of five photodetectors (PMT), a deep underwater box for
the string controller (CS), autonomous power supply (PS), and the block
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Abstract

Here we present the results of an experiment vo.%“:nﬁ& MMMW
underwater -depths 3700-3900 m-, in .o:.o_. to Emm_.wﬂqz_ e
The detector consisted of a string of _._<n... AT
==wm=w= PMT"s, lowered from the " Ac. Mstislav Ke u@ h I
. h el. A,._..n measurement was performed off the S. / n ast
% Pelopon Grecce. During the measurements .._._m ship- v
om.v.o_ovo.m..ﬂmm.nom.s._m ray muons were detected by their Cerenkov
m““....._”mmo.: in Mowivam? The effective area of the string-type mMaM_M
“..o_._wno_. vertical muons, was 240 +/- 60 m?. H_M_oAV_MHw_u w_wwxwwonw
vmﬁ mentioned depths was measured to be (0.¢ .:. u.“miozm
w::ozm\ m? st sec. This result is in good argeement with |

measurements.

of pressure and orientation gauges (PG).

As photodetectors, the R-2018 IAMAMATSU photomultipliers with
a hemispherical photocathode were used. The photocathode diameter is
382 mm. The spectral sensitivity range is 350-650 nm. The quantum
efficiency is nearly 0.25 at 420 nm. To protect the PMT’s from the
water pressure, they were placed in glass spheres, transparent for the
blue-green part of the spectrum and supporting pressures up to 670 atm.
(BENTHOS, USA).

The electronics crate, in which the signals from the PMT’s are treated
with digital-analog technics, is placed in the deep underwater controller
box. Also in this box are placed the electronics that register the informa-
tiori from the pressure and string orientation gauges, the power supply
on/off switches, the timer module, the 8-bit processor and the floppy disk
recording device.

The power supply box consists of batteries of 430 Ah total capacity.
With 1.5 A consumption at 24 V, the autonomous supply provides 120
hours of continous operation.

The general view of the string is shown in Fig. |. There are five
photodetectors in it, the distamce between them being 8 meters.

The preliminary event selection is done as follows: The PMT’s anode
pulses are amplified, converted to 150 ns IECL pulses and then put in
coincidence with each other within a gate of 110 nsec. Everytime there
is a five fold coincidence, the Time to Digital Conversion of the anode
signals starts and it is stopped by the trailing edge of the latest 150
ns ECL pulse. In this way there is enough delay for the muon to pass
through the detector. The "event” trigger goes {rom the coincidence
scheme to the I18085-type processor. Then the processor inhibits the
TDC’s and starts the program to readont the various gauges. There
are counters of background pulses from the PMT’s, the pressure gauge
and the timer. There is also the possibility to attach in the data record
the information from the string orientation, the temperature, the current
velocity, salinity and seawater transparency gauges. The duration of the
interogation cycle is 128 ms. At the end of the interrogation, a master
clear is issued and the whole system is ready to receive new events. The
information is stored on a floppy disk.

The event record contains five words of TDC data, five words of the
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