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SNO Salt Phase Result:

Φν = 4.94 ±0.21 (stat) +0.38
−0.34(syst) × 106 cm−2sec−1 [1]

ΦSSM
Φν

= 1.17 [2]

[1] B. Aharmin et al.; nucl-ex/0502021.

[2] J.N. Bahcall and M.H. Pinsonneault; Phys. Rev. Lett. 92(2004)121301.
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SOLAR FUSION

1H + 1H → 2D + e+ + νe
2D + 1H → 3He + γ PPI - 86%
3He + 3He → 4He + 2 1H

3He + 4He → 7Be + γ
7Be + e− → 7Li + νe PPII - 14%
7Li + 1H → 2 4He

7Be + 1H → 8B + γ
8B → 8Be + e+ + νe PPIII - 0.01%
8Be → 2 4He
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Surface Composition of the Sun:

X + Y + Z = 1

P + He + Heavy
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Basu and Antia; ApJ606(2004)L85



Weizmann Result, 2004
 3He + 4He __> 7Be + gamma
____________________



0 500 1000 1500 2000 2500

0

25

50

75

100

Channel

C
ou

nt
s/

C
ha

nn
el

27Al

3He

Back Scattering of 2.5 MeV Protons

UConn-TUNL/Duke-Georgia

(3He Implanted Target)



7Be(p,γ)8B

Fillipone(1983)

            σ17 = S17/E x e -2πη

(η = Z1Z2α/β)     Ecm = 18 keV

Moshe Gai
σ17 = S17/E x e -2πη



Seattle Result on 7Be + p → 8B + γ:

S17(0) = 21.4 ±0.5 (expt) ±0.6 (theory) eV-b [1]

Previous Compilation:

S17(0) = 19 +4 -2 eV-b [2]

[1] A.R. Junghans et al.; Phys. Rev. C68(2003)065803.

[2] E.G. Adelberger et al.; rev. Mod. Phys. 70(1998)1265.
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Modern Direct Capture
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Seattle Result on 7Be + p → 8B + γ:

S17(0) = 21.4 ±0.5 (expt) ±0.6 (theory) eV-b [1]

Previous Compilation:

S17(0) = 19 +4 -2 eV-b [2]

Reasonable Conservative Estimate:

S17(0) = 21.4 ±0.8 (expt) +0.0
−3.0 (extrap) eV-b [3]

[1] A.R. Junghans et al.; Phys. Rev. C68(2003)065803.

[2] E.G. Adelberger et al.; rev. Mod. Phys. 70(1998)1265.

[3] M. Gai; nucl-ex/0312003.
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The Neutrino Matrix: 

• We recommend, as a high priority, that
a phased program of sensitive searches for
neutrinoless nuclear double beta decay be
initiated as soon as possible.

• We recommend, as a high priority, a
comprehensive U.S. program to complete
our understanding of neutrino mixing, to
determine the character of the neutrino
mass spectrum, and to search for CP violation
among neutrinos.

• We recommend the development of
a spectroscopic solar neutrino experiment
capable of measuring the energy spectrum
of neutrinos from the primary pp fusion
process in the sun. 

The
Neutrino
Matrix

The DNP/DPF/DAP/DPB
Joint Study on

the Future of
Neutrino 

Physics

Dan McKinsey, Yale University                                  Frontiers in Contemporary Physics, May 27, 2005



Vacuum gaps

Dan McKinsey, Yale University                                  Frontiers in Contemporary Physics, May 27, 2005

Artist's Rendition of CLEAN



 
 
 

Solar Composition: 
 
8B Flux error down from 20% to 12% 
Confrontation with SSM 
Must be resolved 
 
8B Solar Neutrino Flux: 
S34 soon will be known (<5%) 
S17 Seattle result must be checked 
 Extrapolation must be checked 
 
Is SSM/Flux = 1.17 significant? 
 
pp Solar Neutrino Flux: 
Most Exciting Frontier (CLEAN) 

 




