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• Predictions versus experiments

• Uncertainties in predictions

• Challenges and open questions

BP00: astro-ph/0010346
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Helioseismology confirms solar model to 0.0007

No free parameters

Are standard solar models reliable?
PRL 78, astro-ph/9610250



• 2001: First direct ν confirmation
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Highlights: 2001-2002Highlights: 2001-2002
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Precision measurements ofPrecision measurements of
Be),He( 73 γα

1988)-(1963 0.016  0.507 :Rays ±γ
6 measurements

1984)-(1982 0.026  0.572 :activity Be7 ±
3 measurements

Modern precision measurement:

urgently required:  ± 3%!

b kev 0.05  0.53 :Average ±
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Why do low energy solar neutrino 
experiments?

Why do low energy solar neutrino 
experiments?



• Test (refine) neutrino oscillation solutions

– Same behavior at high energies

– Different behavior at low energies

– Could be wrong!

• Test solar fusion theory

– SSM: 99.99% of solar neutrinos < 5 MeV

– Low energy fluxes predicted more precisely

• Redundancy, redundancy, redundancy



SSM: Fundamental Low-Energy tests SSM: Fundamental Low-Energy tests 

• CNO neutrinos represent 1.5% of luminosity 

• Stellar evolution theory predicts:
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pp fusion formula: summarizes competition
between different fusion chains.
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KamLAND (Japan)

n  e  p  ++→+eν reactor anti-neutrinos

CPT Test
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Does the solar luminosity determine the pp flux?

Theoretical error  =  1%

CNO cycle: 0 pp neutrinos

flux ppmax  0.5 :flux Be Big 7

Luminosity determines pp flux: 0 –1.0 max flux

MeV He 25224 4 +++→ +
eep ν
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7 Experiments; 34 years; 0.01% of the flux.

A solar neutrino “opportunity”; not a problem.


