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Borexino

Location

Laboratori Nazionali del Gran Sasso

=

Borexino detector is located in the Apennine
mountains, with an access through one of the
longest underground tunnels in the world.

Over a kilometer of limestone rock provide
pristine muon shielding for the data
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MSW-LMA Prediction

SNO Data
Ga/Cl Data Before Borexino
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Cluster timing

-15700 -15600 -15500 -15400 -15300 -15200 -15100 -15000
Time [ns]




Scintillation Pulse Shape

Entries 1.039789e+007 Entries 2.118935e+007
Mean 65.81 Mean 31.67
RMS 140.5 RMS 86.4

Gatti Discrimination Parameter

Mean 0.0345

RMS 0.01326
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Calibration

» Understanding detector’s response: position, energy, a/f discrimination
« Study Trigger Efficiency and PMT timing alignment

» Determine Fiducial Volume

Above all, preserve

Source location based on CCD cameras

Type Y B a n
Src‘ 57Co 139Ce 203Hg SSSr 54Mn GSZn 60Co 40K 14C 214Bi 214Po n_p n_lZC n_Fe
Mev 0.122 0.165 0.279 0.514 0.834 1.1 :; ]é' 1.4 0.15 3.2 ((7)23) 2.23 4.94 ~7.5
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Raw photoelectron charge spectrum
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Raw photoelectron charge spectrum
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Raw photoelectron charge spectrum

y from external src.

210po, — o subtracted

shoulder

200 300 400 500 600 700 800 900 1000
[Charge]



Fit: y’/NDF = 99/95

"Be: 47.0 = 1.9 cpd/100 tons
*Kr: 24.6 = 3.2 cpd/100 tons
*%si: 40.6 + 2.6 cpd/100 tons
"g: 28.0 = 0.4 cpd/100 tons
PP, pPep, CNO (Fixed)

Counts / (10 keV x day x 100 tonmns)

800 1000 1200 1400 1600
Energy [keV]

MonteCarlo

Fit: ’/NDF = 141/138
"Be: 45.5 = 1.5 cpd/100 tons
®Kr: 34.8 = 1.7 cpd/100 tons

*°Bi: 41.5 5 cpd/100 tons

=L
"¢: 28.9 = 0.2 cpd/100 tons

*%o: 488.8 = 7.3 cpd/100 tons

External: 4.5 = 0.7 cpd/100 tons
PP, pep, CNO (Fixed)

(10 keV x day x 100 tons)

A0 -
800 1000 1200 1400
Energy [keV]
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P, for LMA

"Be: Borexino

“B: Borexino, (> 3 MeV)
“B: Borexino (> 5 MeV)

“B: SNO (>4 MeV)

pp: all solar v experiments

99.73% CL
< —

Exclusion




Future

 Borexino is entering phase Il; purification of the scintillator will hopefully
result in lower concentrations of 8Kr and 2!°Bi and open new perspectives
for the CNO and pep flux measurements

* Further improvements in lowering the systematics will hopefully
allow us to reach the ultimate goal of 3% uncertainty

« Measurement of 8B flux with a threshold at 2.2MeV requires meticulous
understanding of external backgrounds- current Monte-Carlo simulations
are very promising

» Borexino has also a possibility of studying oscillations at short
distances, which unfortunatley requires sources of highest activities
(=MCi >1Cr, 37Ar, or 20Y)

* In the free time Borexino is also ready for Supernovae
(with ~90% duty cycle)



The End
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