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| ABSTRAGCT

It is shown that therc may be a correlation between the galactic cosm-
ic reys and the solar neutrino data but it appears that the neutrino flux
which may be generated during the large solar cosmic ray events cannot in
any way effect the solar neutrino date in Davis experiment. Gnly initial
stage of mixing between the solar core and solar outer layers after the
sunspot meximum in the solar activity cycle can explain the higher(run
number 27 and 71)of solar neutrino data in Davis experimente But solar
flare induced atmospheric neutrino flux may have effect in the nucleon
decgy detector on the undergroundsThe neutrino flux fraom solar cosmic
reays may be a mseful guide to understand the background of nucleon decay,
magnetic monopole search,and the detection of neutrino flux in sea water
experiment.

‘Sheldon( 1)indicated that the solar flares and soler active regions are
energebic disturbances in the sun and may be associated with the produc-
tion of neutrinogeThe emission of particles from flares and active regim
ons is well known phenomenae Thus any such relation between solar neutri-
no data and solar cosmic rays is important and may serve as an accurate
long range predictor of solar cosmic ray activity properlysRecently Len-
zerotti and Raghaven(2) and Raychaudhuri(3)suggested that the production
of solar neutrinos by emergetic particles involved in solar actvity is
not a significant contributor to the solar neutrino flux recorded in the
SN experiment(4)+Again Raychaudhuri(5) ointed out that the neutrino flux
which appears in the SN experiment can®in no way connected with the solw
ar surface nuclear reactions as the temperature and dengity are not sui-
table for such a rate of neutrino flux observed in the run numbers 27
and 71eWe know that the energy release in solar particle flaxes where
relativigtic gxarotons can be accelerated are seen typically in the energy
‘range 30"2 ~10>°args or 1027 to 10°”Mev in about 5 minutes over an area
of 10" cm* projected on to the solar swrface.Subreamenian(6)and Bazilev
skaya et al(7)suggested that the neutrino emission process umderlying
the flare mechanism may contribute to the higher SN flux as observed in
Davis experimenteRecently Bezilevskaya et 81(8) and Basu(9) have found
‘that there is a significant relationship between SN data and solar par-
ticleseIt is true that the gepmagnetic index Ap is the index of sclar
particles but £t may not have any connection with the SN fluxeAs menti-
oned earlier(3) that the surface nuclear reaction which may occur during
large solar flare cannot account the flux observed in SN experimenteIt
is believed that the measurable fluxes of neutrinos could not be produ-
ced by solar flare particles interacting in the earth's atmosphere(10)e
The possible mechanism that may explain incresed 37 Ar production from
flares and cosmic ray. intensity is that the particles with energy most-
ly less than 1 Gev, produced spallation products in the earth atmosph~
ere(S0 ,'>N PB  etce)-The expected yield from 0 ,®N , 8B

( which decays into neutrino with energy greater than 1 Mev)are 1ess than
10™% cu * sec™' +Although 8 B decays into high energy neutrino upto 14 Mev
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but it cannot contribute an appreciable fraction in the SN data of Davig

et al+(,)sThus the question remains whether the cosmic ray muons,pions
and kaons at the time of large solar flare ean produce detectable flux
of neutrinos in the Davis experiment.We know that (11)in the biggest
solar flare which occurs in August 1972 produced proton flux 5e 5x 108cu2
above 100 Mev in about 5 minutes and thus we camnct expect to have neu~
trino flux as high as 5x106 cw*sec™! from pions,kaons and muons produ-
ced by relativistic protons through cascades in the earthis atmospheres
Thus from our present knowledge we camnot expect that the ‘solar flare
can effect the production of *fAr in the Davis experimenteie present
below the solar commic ray event(12,13)which produces intense Y-ray,Y -
ray etcs)with the corresponding run in Davis experiment in Tahle I to
see whether golar flare can contribute any detectable perturbetion in
the recorded SN fluxe : : '

Table I
Noe of runs Salar cosmic No of runs  $olar Cosmic ray
in SN experi ray event conn- in SN experi event connected

. ment cte'(; with flare ment with flare etce
ete
19 2sp 1471 67 2511480
o872 .
& *8+72 68 hedyoB
- 30 2944073 104081
32 AMANIA 274481
36 23.9074 30-4081
42 3004276 69 10+ 5081
59 10977 6+ 5081
? 2p9eTT 7+ 1081
52 21177 1 12¢ 1081
53 200 e 78 | o7e
55 2.9+78 7 260110827
60 o a).e.'p 76 e 12.8&3
2187 180 12.82
é3 7:6+30 1602084,
66 6+ 1180 '
250 484,

It is interesting to analyze the possible temporal fluctuation of SN
flux with solar cosmic ray variation«If we see the data of fige1(14)
we see that the run nmbers 21’27’29’31,36’39’42)4‘7’49)51)52,54)56’58,
64,71 gives the higher 3¥ Ar production than the aversge?FAr producdion
rates The run numbers 36-58 belong to the sunspot minimum range(5)e
According to Bazilevskaya et al (15)omnly solar cosmic ray events conn-
ected with the run numbers 21,27,51,71 can increase the production
rate offAr in the SN experimenteBut 2 solar cosmic ray events(conn-
ected with run mumbers 21 and 51) took place on invigible gide of the
sun and therefare the increases of >TAr production will be absenzim}'-
chaudhuri(16,17, 5)showed that the SN data varies with 11 year sclar
cycleeHe t(als:) en’qﬂ?ained why the SN flux is increased fram 1975 to
1978¢ It is clear fram the data(g,15) that there is a correlation
between the galactic cosmic rays and the.SN data and all of 1‘;hem vary
with the i1 year solar cyclesRaychaudhuri(5,16)elready explained the
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incrase of SN data(in run mmbers 27 and 71) due to large amount of> He
is mixed periodically in the core after the sunspot maximumeThus the Aar-
gest solar flare and highest SN flux occurs synchronously and the solar
flare has no direct connection with the SN flux.¥he If the solar cosmic
ray event has some effect on the SN flux we .could have observed it from
other solar flare event¥+ge run mmber 55,gince the proton fluence grea-
ter then 10 Mev and 30 Mev in run mumbers 55,71 are almost the same(13),»
but it did not happeneThe soler flare event cannot explain the higher
- counts in run mumbers 27 and 71 in Davis experiment but it may have
effect in the nucleon decay detector and also on the neutrino experiment
in the accelerator etc+Thus the solar flare has no direct commection with
the SN flux(5)e ’

Protom decgy:~ Accurate calculation of low energy neutrino fluxes ( E»=

1 Gev )is neesesary for the evaluation of the nucleon decay backgrounds
Gaisser et al(19)calculated the atmospheric neutrino flux by taking into
account the effects of solar modulation that they did not consider the
atmospheric neutrino flux from solar cosmic ray eventseThey consider only
that the cosmic ray €lux is higher at solar minimun and lower at solar
maximume But it was indicated by Kodame(20)that the unusual increages in
cosmic rays ard fast type PCA events occur only during the ascending(for
about 2 years before sunspot maximum year) and descending phases(for
about 2-4 yearsafter sunspot maximum year)of the solar ¢ycle avoiding
the sunspot meximum year.The neutrinos are generated in the earth atmo-
sphere by solar protons but because of the diffusion mechanism of protons
moving between the sun and earth the whole process is wvery prolonged in Xim
time and didficult to identify against the background of an ardinary atmo-
spheric fluxeW have gathered from table I of King(11) thet in dugust 197
biggest solar flare events produces flux of protons above 200 Mev consti-
tute 83% of the fluxes obtained by imtegrating over the entire sadlar cyclee
The biggest solar flere which occured in October 1981 is almost the same
as powerful ag the August 1%72 flaree The fluence of proton of 100 Meve—1
Gev constitute above 6+6x10% cm?+le know fluxeg of neutrinos around 1

Gev are 3¢93x 107% cm~* gec”' sterad™' in vertical direction and 6+20x
10~2em-%> sec~! sterad”! in horizontal direction at ground level from
galectic cosmic rays-hgain we know that yhe fluxes of protons around 1

Cev are 10°' am~% gec~! sterad™' from the best estimates of galactic
cosmic rays as we have taken the fluxes pf protons at the time of low
solar activitye'fhus we carxmk expect the ratio between the neutrino flux
and proton flux is within 2/5 and 3/5 around 1 GeweFram October 1981 to
July 1982 the average fluence of proton greater than 100 Mev constitutes
5510 T cm~2 (roughly)+let us teke that the solar flares lasted in such &
way which produces significent fluxes of neutrinoseiWe get the neutrino
flux is ebout 1+8 cm~2% sec~! sterad™ and which is about 30 to 35 times
higher than the coamic rey neutrino flux around 300 Mev to 500 Meve This
supports algo that the 100 Mev to 1 Gev solar protor flux is atleast an
order of magnitude higher thean the galactic proton fluxemelere although
neutrino energy is lower than 1 Cev but the fluences are higher so it is
possible that the atmpspheric neutrinos fram solar cosmic ray affect the
underground experiment on nucleon deceys Similerly muor fluxes fram salar
commic rays will elso be an order higher than the muon fluxes from galect-
ic cosmic rays in the region fram 100 Mev to 1 @eveAs the experiments of
XGF,Mont Blanc,IRY,Kamickande,Soudan I were operated within the range of
bigger soler commic ray event we suspect that all the nucleon decay events
observed Ly them are due to atmospheric neutrinos from sclar cosmic ray -
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in the large scale experiments conducted at great depths imderground
sinee 1965 KGF group(21)recorded several ancmalous events same of which
are suggestive of decay of new particles or same of nucleon decaysFrom
the above preliminary analysis we sugzest that previous events was also
perhaps due to theatmospheric neutrinos produced fram solar cosmic ray
eventssSo to decide about the nucleon decay properly we need better esti-
- mate of neutrino flux fram solar coamic ray events«At present we do not
have better estimate of solar commic ray proton flux from the 21st solar
gyclesSo il is necessary to kmow the better knowledge of solar proton
fluxes around GeveWe hope to calculate the neutrino flux from solar cos-
mic ray event when the full data of sclar protan fluxes will be available
upto 1984 for the 21st solar cycle from space missionse The solar cosmic
ray neutrino flux will be an important step and guide(i)to understand the
background for nucleon decay regearch from atmospheric neutrinos and also
(ii)to the meutrino experiment which is operated on the underground,sea
water and accaleratore
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