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depends on the  difference i n  masses between the neutrino types, and on the 
mixing angle. The electron neutrino.must be the l ightest 'of  the neutrinos and 
a t  least one other neutrino must have a mass close t o  t h a t  of t h e  elegtron 
neutrino, This phenomenon could resu l t  i n  a distortion of the  normal 
Sytrj89 spectrm and account for  the low observed neutrino capture r a t e  i n  . Fortcertain values of the neutrino mass differences 
( /o =earn jd$vq and mixing QSgles (0.0B64 sho<O.ir2) alfiy-night 
e f fec t  may be observable wi th  the C1 solar neutrino detector . The 
University 09 Perrnsylvania is planning t o  search for a day-night effect w i  
this detector. 13 can be accomplished by increasing the helium gas purging 
rate so that an 7Ar sample can be recovered i n  4 tol!j)hours. 

is a massive Dirac par t ic le  with a magnetic or e l ec t r i c  dipole moment, i ts 
spin could be flipped i n  passing through the magnetic f i e l d s  i n  the Sun. I n  
t h i s  case, the neutrino woul&not be detectable. "l'his mechanism could ac- 
count for variations i n  the Ar production r a t e  with solar  act ivi ty .  This 
proces70would be important i f  the neutrino had a magnetic moment of the order 
of 10- Bohr magnetons f o r  magnetic fields of a few thgysand gauss. 

observed i n  the chlorine detector. There are strong indications that  the ra te  
var ies  with the solar ac t iv i ty  cycle, and that  large so la r  flares produce 
sudden increases i n  the rat.e, These matters must be understood before one can 
in te rpre t  the results fom the chlorine detector i n  terms of the solar model, 

13) solar  structure,  snd neutrino interactions. ! 
3. Solar Flare Enhancements, I t  w a s  pointed out by Eazilevskaya e t  a l .  

t ha t  three large solar flares CAugust iJT 1972; September 19, 1977, October 
10, 1981) correlate in time with high Ar prghct ion rates i n  SVe chlorine 
detector&ring runs#27, #51, and#7 1 ( 1.232.4 1 Ar/day ;' 0.85+ 33 Ar/day ; 
1.2 1 k .37 &/day, respectively). They compared the observed "A, production 
rate with solar flare proton in tens i t ies  (t 1SOMev) measured at the top of 
the atmosphere. I n  addition, the la rges t  flare observed by the solar  m a x i -  
mum mission occusyed on A u ~ ~ t . 5 ,  1984, during the exposure interval  of 
run#86 (1.26t.57 Ar/day). Monte Carlo simulations of the experimental , 
data,3psuning a steady neutrino source with an average production rate of 
0.47 
with an Ar production rate of 1.2 atoms/day i n  a set of 68 measurements. 
The three events that were observed are not inconsistent with expectation, 
However, when one considers tha t  during the three highest runs observed in 
68 measurements (#27, 71, 86)there occurred very large solar flares, and that 
these flares were the largest  ones observed in-that period, the chaf3fe of 
correlation is very unlikely. The flares which correlate with high 
production rates are flares i n  which amma rays and neutrons were observed 
(October 10, 1981, and August S, 1984 f . 

Observing the neutrino flux and energy spectra from flares can give im-  
portant information on acceleration mechanisms. Large s c i n t i l l a t i o n  and 
Cerenkov neutri 
neutrino kyrsts"'. One may look forward t o  tes t ing the indicated correla- 
t ions  of 

the observed A r  pfy$jion r a t e  for  periodicitiesl", and for correlations 
w i t h  so la r  activ35y . Figure 1 shows a plot  of the 5-point running 
averages of the 
numbers. Note tha t  the A r  production r a t e  drops from 0,8+0.15 atoms/day t o  
0.140.1 atoms/day with the onsgf of so la r  cycle #21. From 1977 t o  the end of 
our observations i n  1985, the Ar production r a t e  anti-correlates with sun- 
spot numbers i n  a systematic and organized way. Figurz72 shows t h e  systematic 
anti-correlation for this period. Pr ior  t o  1977, the Ar production rate is 
constant and consistent w i t h  the errors. The l inear  correlation coeff ic ient  
f o r  the period 1977-1984 is 0.80, using a l l  experimental points. 
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It was suggested by Okun, Voloshin, and Vysotsky tha t  i f  the neutrino 

We now address the question of the constancy of the Ar production rates 

A ~ f d a y ,  show that one may expect t o  observe an average of one run 

~r 

detectors are now capable of observing time-correlated 

A number of 
Ar enhancements from the chlorine detector. 

4, Correla4jon with Solar Activity. thors have analyzed 

Ar prghct ion r a t e ,  compared t o  the smoothed sunspot 


