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Borexino Results

* pep & CNO limit: Phys. Rev. Lett. 108 (2012) 051302.
8B >3 MeV: Phys. Rev. D 82 (2010) 033006.
 Geo-neutrinos: Phys. Lett. B 687 (2010) 299-304.
* 7Be @ 17%: C. Arpesella at al. (Borexino collaboration).
 7Be @ 10%: Phys. Rev. Lett. 101 (2008) 091302.
« 7Be @ 5%: Phys. Rev. Lett. 107 (2011) 141302.
* 7Be A,,: Physics Letters B 707 (2012) 22-26.

* 7Be Annual Flux Modulation (in preparation).
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Solar Physics

Energy production in the Sun:

pp chain—> 99% of energy
in the Sun

Each complete pp cycle
releases about 26.73 MeV

Density ~146 g/cm3
Temp. ~¥15.5 min K

After only 8mins.
Solar-v to reach
Earth

CNO cycle=> minor
contribution (<1%)

Dominant only in stars of
much larger mass




Solar Physics

Solar-v spectrum is a combination of continuous and monochromatic lines,
depending on whether it is a two- or three- body process, for instance:

p+p->H+e*+v, - Continunous

‘Be+e > 'Li+ v, ( 7Be ) - Monochromatic

Prediction from SSM (2008):
- pp x0.5%

- 'Be +5.8%

- pep x1.1%

- 8B +11.3% (!)

- hep £15.5% (!)
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- CNO overall £15.5 to 20.0%
(Fluxes strongly dependent on the
metallicity models of the Sun.)




Motivation

Solar Physics Solar-v Physics
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* Solar abundance problem: * Study of the v, survival probability:
Neither of the models give the answer. In high-E, dominated by MSW eff.
* \Verification of the Luminosity constr- * Recombination in Earth probed with
aint (L,/L, = 1) the Day-Night asymmetry study
* Solar origin of neutrinos confirmed * Vacuum vs MSW oscillation verified

with the annual modulation check with the annual modulation pattern
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Borexino Location

LNGS

The Borexino experiment is located in
the national park of Gran-Sasso as
part of the national research facility .

Natural coverage by the Gran-Sasso
mountains provides the required
shielding from the Cosimc rays.



Borexino Detector
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Background Typical abundance
238 2 x10°(dust) g/g
2y 2 x 16P (dust) g/g

0 3600m.w.eof rock )

o Cherenkov water detector
o Inner PMTsRnemanation)
0 Quenchedscintillator

0 Activescintillator

o Fiducialmass )

o Fast neutrons

Goal Measured
1016g/g (1.6+0.1) x 167g/g
101g/g (5+1) x 10'8g/g



Detector Calibration
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Detector Calibration

Radio-purity

Constraints

* The purity of the scintillator must be
preserved (U/Th at 1017g/g)

* No external light leakage allowed

* Work in a pressurized environment

* No physical contact with the 125um thin
nylon vessel

Energy region:
— 500-600 keV
600-700 keV
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Detector Calibration
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Detector Calibration

IS

IGOCO |- “C 2B 2P0 np nC n-Fe
7.69

Monte-Carlo Tuning

Systematics

Livetime 0.1% 0.04%
Scintillator” 0.2% 0.05%
Event Selection 03%  0.1%
Loss
Recin%ssi:irzrc]:tion 6.0% 4:(1)222/

Energy Scale [BRGHEZRE Iyl
Energy and Position resolution at 1 MeV:
+3.6%/

TOTAL 8.5% | 306 5% [energy]; ~10-15cm [position]




