(an use solar neutrinos for unique physics
and astronomy

e Test stellar evolution theory directly

e Search for neutrino masses > 107" eV




STANDARD ELECTROWEARK THEORY

STANDARD SOLAR MODEL
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e SSM: \o G3 (3 D.O.F.)

»

e No Model except BP98 CNO: \;

. LIRRT

e No Maodel (CNO = 0): yz.. = 6.5 (1 D.O.F.)

24 (1 D.O.F




SOUree Flux C’l Ga
I|”|“cr“ 2 ["‘-\'} (SNLI)
pp 5.94 (1.007 0 | 0.0 (9.6
pep 1:39:% 1072 (1007 5 ) ().2 2.8
Lieps 2,10 x 1077 0.0 ().0)
‘Be 180 x 107! (L.o0T ) .15 34.4
& ‘B 5.15 x 107 (1.00151%) GRY 12.1
SN 6.05:x 1072 (1.007212) 0.1 3.7
bl .32 x 107= (L0007 3F) 0.4 6.0
=] 6.33 x 107" (1.007)17) 0.0 0.1
Total T 129+8

/(*B: CIT) = 6.17)3 x 10~ em=2%~1; €1 (CIT) = 8811 SNU:

Ga (CIT) = 13172 SNI




Experiment:

Required Ace

"Be(p,y)*B

+0.2

19(1 + Tg17) eV Db

uracy: +5%

*He( A }TBI‘

Prompt +’s:
‘Be Activity:

Differ: 14'%:

507(1 + +0.03) eV b

79(1 + +£0.04) eV b

Required accuracy: 3.5%
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e No lree parameters

e No inuput from helioseismology

e \preement in sound speeds: 0.1% rms
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(SSM: 4.6 x 10 yr)

(. Darwin and geologists: > 3 x 107 yr

| X5H9-)

helvin-Helmholtz: t., < GM=/(R. L:-

3 % 107 yr (1856-1889)

H. Bethe: CNO cycle (p-p chain) (1939)

R. Davis: solar neutrino experiment (1968)

hamiokande, GALLEX . SAGE.Superik,SNO,
BOREXINO:




