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r. F. I'YJIKAl!lll!, B.C. !IOrOCOB, A. r. TAMA!L1H 

OE OJU!Ol•l B()]l.iOEiHOM ilil'ITO.IT,E 3ru'IEPilli1EHTAJIH10rO 

;iCCJIF.UOBA!illil MOJI PACITA,lJ.A ITPOTOHA 

JI.wr 81tCTI6J?MM€HT8JI:bHOrO HCCJ19,UOBa.HHJ! TilO,IJ; paCIIa,IJ;S l1p0TOH8 

rrpe~raeTCH cos~Hlle rro.u;seMHoro .n;eTeRTopa, rrpe.n;cTaBu~ero 

0060~! 71'1HOI'OIL110CKOCTJIYIO MHOI'OrrpOBOJIO'tffiYJO I'8.30BYIO Ra.Mepy BRCOKO­

ro ,II;a.BJISHIDI, paCIIOJ£011t8HRy'BJ B IIO,Il;38!\·'!FIOt:i: ITOJIOCTJI B CJ1.0e K8.M6lUIO:h 

COJm:, aHaJIOI'JrtiHOM U3B9CTHHM IIO,D;38MHIDJi HC1cy'"CCTB8HHHM xpa1-UDIH1I{8.~· 

rop:roqero rasa. 8To nosBOJmT H,IteH1'H~Ba.T:b pacna,n;:HHe 'tffi.CTIDJ;H 

H KIDier.rJa.TIDCy pea.KUIDI npH KOJlWiecTBaX pa6oqero rasa B Hec_KOJUJto 

,IJ;€CHTROB ltltJIOTOHH H BHme, HeodXO.ItRMOll ,nJI.H pei'l'ICT:prunm :pB.Cna,tl;a 

rrpOTOHa rrp!! nejilfOne llOJJYil"CI18,l(a CC 7 IQ33JieT II IISY"elliDi MOn 

pacrrana rrpll q;: ,S. I033 JI<!T. 0)(HOB]leMeHHO neTeKTOp IT03BOJIIIT 

HCCJie,ItOBaT:D ;n;pyrne SR30TR1i9CIGie n::BJiemtR:, HaTipiDi!ep, ITOHCK "q8,C­

TlUJ c nP06H!lM sapanoM, Hel!TJ>l!HllllX oc~ ll T .n. 

EpeBaHCHliJ! \!l>!Sll'!eCKliJ! IIHCTIIT)'T 
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H.R.GULKANYAN, V.S.POGOSOV, A.G.TA1i!ANYAN 

ON A POSSIBLE METHOD 

OF EXPERIMENTAL INVESTIGATION OF PROTON DECAY MODES 

An underground detector representing a multiwire high pre· 
ssure gas chamber, located in an underground cavity in a rock 

salt layer, analogous to known underground artificial deposito­

ries 'of fuel gas is proposed for the experimental investigation 

or proton decay modes. It will allow to identify decay parti­

cles and reaction kinematics at the amount of working gas of 
several dozens of kilotons and more required for the proton 

decay detection at the half-lifetime ~ ~1o33years and in-

vestigation of decay modes at q:; ;S 1033 year;;.i. 1'he detector 

will also permit to investigate other exotic events such as a 
search for fractional charge particles, neutrino oscillations 

etc. 
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,:~s is known, grand Wlification models leu.d in u. nwnber of 

cases to predictions of nucleon lnstabili ty wl th he..lf-lifetir.le::i 

which, in principle, are experimen·tally mea<>uro.ble (l). Hence, 

a large nwnber of experiments [ 21 were proposed recently for 

the seurch of nucleon decuy. Some of these experiments ure 

now in progres{l, at_ld it is believed that in the yeurs to cm:te 

the very fact of nucleon instability will be established pro­

vided its half-lifetime is ~~1033 yearc. At half-lifetimes 

tt'1?: J · 1033 years there arise basic difficulties in the iden-

tificution of nucleon decay against the backgroWld due, in 

the main, to atmospheric neutrino, which at the accuracy of 

kinematic reconstruction of events accessible on the setups 

under construction will imitate the process in question with 

a frequency comparable or exceedil~ that of the appearance of 

nucleon decay events ( 1] 

The low accuracy of the reconstruction of event kip.ema­

tics owes in the main to [ 2-3]; the Fermi motion of nucleons 

whiCh are predominantly or_ completely in a boWld state in the 

nuclei of working material; the secondary interactions of de-

cay mesons within 1:'n"'! nucleus; the low uccura.cy of measuring 
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the energy and angles of decay products; the limited identifi­

~ation of decay products. The above circumstw1ces do not allow 

tu identify the majority of nucleon decay modes (particularly 

the many-body ones) with sufficient accuracy, even at "mode­

rate" values of q:. .-.... 1 o32 
-t 1 o33 years that would have been 

extreemly desirable for the selection or exclu.sion of some va-

riants of. grand unification models. 

It seems expedient from the abovesaid to consider the 

problem of the construction oi' setups of 11 the following Gene­

ration" deSigned for the detection of proton decay (1.mbound in 

the nucleus) ~t the half-lifetime q; > 1033 years and measure 

me.nt of particle widths for the most decay modes at '1: :E 1033 

years. 

This aim in view we propose a method consisting in the 

application of manylaye·:..~ multiwire high pressure ·( ,...,_ 150 atm) 

protportional or ionization gas chamber where an underground 

cavity is used as the working volume (e.g. cavities with the 

volume ~ 105 m3 intended for the storage of natural gas un­

der the pressur~ ""'""' 150 atru, located in s.alt 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 methan-e containing about 5 · 1 o33 protons in free state. 

At an appropriate separation of signal electrodes one can, 

in principle, get better accuracies in the measurement of ener• 

gy (to a few per cent) and decay angles (to several degrees) 

of decay particles as compared with [ 2-3) , and concurrently 

measure the energy losses along the particles traje0torjP.s. 
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This will allow t, ,.J.chieve a better discrimination of back-

ground events and to identify the decw.y particles (including 

the instable ones) end pro-.;on de~ay modes with u sufficient 

reliability. Besides, there is a possibility of measuring the 

polarizution of "direct" decay mesons by measuring the angulur-

8.symmetry of ._fA+ ...... e + decay, which, along with the measurement 

of partial widths of proton decay modes, will allow to essen­

tially reduce the range of possible erand unification mode1Jl-4J. 

I 
Along with the investigo.tion oi proton instability such u 

setup Y!ill d11a.v to :::JOlve a wide ronge of problcr..,:;, for the 

investie;ntion of vthich undergro-und detectors are used. One can 

relate to these problems the invcstie;ation of penetro.ting com­

ponent of cosmic ro.dj.o.tion und its interaction both w:i th the 

oetup matter and the rock surronnding, the search for exotic 

p8.rticles (e.g. particles with a fructional charge), the senrch 

for neutrino oscillations, the neutrino astronomy (Uetcction 

of neutrinos by rccol'ding the recoil electrons in the elastic 

)) -e. scattering) etc. 

The authors would like to thank A.Ts.Amatuni for the con-

tinuous interest in the work. 
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