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0B OfHOM BCEMOZHOM TABTOUE SHIEPYMMEHTATRICTO
HOCHRIOBAMAA 1O PACTARA MPOTOHA

Lina oKCHeDMMeHTARBHOTO ACCHEAOBAHEA MOJ PACHAfa HPOTOHA
OpeniaTacTed CO3jaHre MON3EeMHOTC IeTeRTopa, INPercTaBIANNETO
cofoff MEOTOIAOCKOCTHYD MHOTOUDOBOJICYHY® I'830BYR KAMEDy BHCOKO-
70 JABNEHUA, DACTONORSHHYR B IOH3eMHON TOIOCTH B CJCE KAMEHHGH
oo, AHATOTHUHO MSBECTHHM MON3EMINM VCKYCCTBEHHHM XDAHITATAM
TOPRYETO D'azd. JT0 NOSBOJMT BEEHTHQMMPOBATh DPACIAHHE YACTLIH
¥ KHEMATHEY PeAKNEE IIPE KOAMYecTBaX padowero rasa B HECKOABKO
necﬁfmoﬁ KIIOTOHE 7 BHME, HeOCYONAMO JA DETMCTDAIME DACIafa
NpOTCHA IPE NepHone Doxypacuama = 1033 1eT ¥ usyUeHMA HOX
pacnaga mpe L ,{,—1033 267, OTHOBDEMEHHO KETERTOD NOSBOIUT
HCCAENOBATE IpyTHe SRSOTHYECKAE SBJGHAA, HANpUMED, IOUCR YAC-

THI ¢ TDOCHHNM BApANOM, HEATDMHEHX OCUEMISIMA # T.X.
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An underground detector representing a multiwire high pre-
ssure gas chamber, located in an underground cavity in & rock
salt layer, analogous to known underground ertificial deposito-
ries of fuel gas is proposed for the experimental investigation
of proton decay modes. It will allow to identify decay parti-
¢les and reaction kinematics at the amount of working gas of
several dozens of kilotoﬁs and more required for the proton
decay detection at the half-lifetime ¢ >10°%years and in-
vestigation of deéay modes at T £ 1033 years. The detector
will alsc permit to investigate other exotic events such as a
~gesrch for fractional charge particles, neutrinoe oscillations
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i8S 18 known, grand unification.models leud in a nunber of
cases to predictions of nucleon instability with helf-lifetines
which, in principle, are experimentally measurable[1]. Hence,
a large number of experiments (2] were proposed recently for
the search of nucleon decuy. Some of these experiments ure
now in progress, and it is believed that in the yeurs to come
the very fact of nucleon inatebility will be established pro-
vided its half-lifetime is 4 £10°2 yearc. At half-lifetimes
47513-1033 years there arise basic difficulties in the iden-
tificution of nucleon decay ageinsi the background due, in
the main, to stmospheric neutrino,.which at the uccﬁracy of
kinematic reconstruction of events accessible on the setups
under construction will imitate the process in question with
a frequency comperable or exceeding that of the appearance of

[

The low accuracy of the reconstruction of event kipema-

nucleon decay events

tics owes in the main to {2“3l the FPermi motion of nucleons

whieh are predominantly or completely in 2 bound state in the
nuclei of working material; the secondary interactions of de-
cay mesons within *he nucleus; the low accuracy of measuring

~
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the energy and angles of decay products; the limited identifi-
ration of decey products. The above circumstances do not allow
to identify the majority of nucleon decay modes (particularly
the meny-body ones) with sufficient accuracy, even at "mode-
rete" values of @ ~ 10°2 4 1022 years that would have been
extreemly desirable for the selection or exclusicn of some va-
riantsy of. grand unification models.

It seems expedient from the abovesaid to consider the
problem of the construction of setupzs of "the following gene-
ration" designed for the detection of proton decay {unbound in
the nucleus) at the half-lifetime T > 1033 years'and measure
ment of particle widths for the most decay modes at @ < 10°°
years. '

This aim in view we propose a2 method cbnsisting in the
application of manylayer mulitiwire high pressure { ~ 150 atm)
protportional or icnization gas chamber where sn underground
cavity is used as the working volume (e.g. cevities with the
volume > 105 m3 intended for the stﬁrage of natursl gas un-
der the pressure -~ 150 atm, located in salt layers at depths
of ~~ 1000 m), and hydrogen or some other gas with high hyd-
rogen content (e.g. methane) as a working gas medium. One can
concentrate in such volumes several dozens of kilotons of com-
pressed methane containing about 5 -1033 protens in free state.

At an appropriate separation of signal electrodes one can,
in principle, get better accuracies in the measurement of engrs-
gy (to a few per cent) and decay angles (to severasl degreecs)
of decay particles as Eomparéd with[‘2—3] ; and concurrently

measure the energy losses slong the particles trajectories.
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This will allow tu achieve a better discrimination of back-
ground events and to identify the decay particles (including
the instable omes) and prevon decay modes with a sufficient
reliability. Besides, there is & posaibility of measuring the
polarization of t"direct" decay mesons by measuring the angular
asymmetry of‘jﬂ*—ve* decay, which, aleng with the measurement
of partial widths of proton decay modes, will‘allow to egsen-—
tizlly reduce the range of possible grand unificaticon modele_il

Along wfth the investigation of proton instability such &
gsetup vill 5110w to solve o wide range of problers, for the
investigation of which underground detectors are uged. Une con
relate to these problems the investigation of penetrating com-
ponent of cosmic radiation and its interaction both with the
setup matter and the rock surrounding, the search for exotic
particles (e.g. particles with a fractional charge), the search
for neutrine oscillations, the neutrino astronomy {detection
of neutrincs by recording the recoil electrons in the elastic

P e scattering) etc.
The asuthors would like to thank A.Ts.Amatuni for the con-

tinuous intereat in the work.
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