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The Borexino physics:

To measure, for the first time in real-time,

the solar "Be v, flux

day/night, seasonal, periodic variations
comparison with the theoretical predictions (model LMA-MSW)

Be +e ->"Li (\/D

0.861 MeV (90%)

0.383MeV (10%) E.max = 0.664 MeV

7% of the solar v flux

note: the 8B v are only 10-4 of the total solar v flux !!




Hall C side and top view :

Side view
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Top view
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The Borexino detector

The Detector = 300 t (100 fid) of liquid scintillator : PC+PPO (1.5 g/1)
Suspended inside a nylon sphere@=8.5m

V,+te->v,+e The recoiling e signal is seen by 2200 PMTs

External water tank 18m ¢

Stainless steel sphere 13.7m ¢
(1320 m3 PC)

Nylon outer vessel 11.0 m ¢

The buffer zone = 1040 t of non scintillating
liquid: PC + DMP

Nylon inner vessel 8.5m ¢

Fiducial volume 6.0m ¢

All inside a SS sphere
A=13.7m

The shielding of the y from the rocks:

2m of ultrapure water
In a SS Water Tank
?= 18m
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In august 2006 we started filling the SSS with ultrapure water

==>> and this filling always had the priorit§ on anything else !!!

External water tank 18m ¢
Rope tendons

2200 Thorn BMI 8" PMTs (1320m 3 PC)

(1800 with light collectors
400 without light collectors)

208 PMTsin water for
External Muon Detector

Sintillator

Steel platesin
concrete tor extra
shielding-

10m x 10m x 10cm
4m x 4m x 4cm
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Sainless steel sphere 13.7m ¢

Nylon outer vessel 11.0m ¢
Nylon inner vessel 8.5m o
Fiducial volume 6.0m ¢




Borexino during the August runs:

208 PMTsin water for
External Muon Detector

Borexino Experiment

External water tank 18m o

Sainless steel sphere 13.7m ¢
(1320m 3 PC)

Nylon outer vessel 11.0m ¢
Nylon inner vessel 8.5m o
Fiducial volume 6.0m ¢

2200 Thorn BMI 8" PMTs
(1800 with light collectors
400 without light collectors)

55 t of water
h~ 1.8 m

Surface L beam~ 10.5 m?

Sintillator

Expected 5 CNGS u
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Steel platesin
concrete tor extra
shielding-

10m x 10m x 10cm
4m x 4m x 4cm
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During the august 2006 CNGS runs:
e ~ 30 h of data taking

* no event reconstruction was possible
» we plotted the time difference between the event time and the BX-GPS time
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August 2006 time difference between the BX trigger time and the preceeding GPS signal

num. di eventi

Binning = 50us

G 500 1000 1500 2000 2500 3000 3500 4000
ms
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5 events at At~ 2.4 ms
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Borexino during the October runs:

Borexino Experiment

External water tank 18m ¢
Sainless steel sphere 13.7m ¢
(1320m 3 PC)

Nylon outer vessel 11.0m ¢

Rope tendons

2200 Thorn BMI 8" PMTs
(1800 with light collectors

400 without light cpllectors) Nylon inner v 18.5m b

Fiducial volume 6.0m ¢

208 PMTsin water for
External Muon Detector

1122,24 t on oct.26, at 21:00
(83.4% of SSS volume)

h~ 10,15 m

Surface 1 beam~ 117.10 m2

Expected 10 CNGS u
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The inside of the Borexino SSS as on October 27t at 7AM

BOREZING
WV Calipration




1.5-

1.0-

0.5-

In October 2006 we had two running periods,
compatible with the SSS water filling,
for a total of ~ 10 h, equivalent to ~ 1.8 10! pot
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October 2006 time difference between the BX trigger time and the preceeding GPS signal
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October 2006 time difference between the BX trigger time and the preceeding GPS signll

12 events at At~2.4ms 2 f 0 | e 12
with the expected At ﬂ T Rus 2718
129 |
1 F ~
o b ~ At~ 10us
Expected CNGS events: 10 0s
028 F

%390 2395 2400 2405 2410 2415 2420 2425 4R

time dill, belween BX event ond CNGS

BXGP - CernUTC -ToF - LNGSdelay 25 | Wean -73.17

Bx offset (under study) = sk H Eniries 2
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No analysis, so far (Monte Carlo is in progress) :
Just eye scanning

One event:
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Borexino view Run=2919 Event=11059 Weight=1 Time in (-5500, -5482) ns

7. axis

X axis toward CERN

Pmt colors:

< 2.2pe
< 3.2pe

< 5.2pe

< 50pe




Borexino view Run=2919 Event=11059 Weight=1 Time in (-5480, -5463) ns

Pmt colors:

<1.1pe
<2.2pe
< 3.2pe
< 5.2pe
< 50pe




Borexino view Run=2919 Event=11059 Weight=1 Time in (-5463, -5445) ns

Pmt colors:

<1.1pe
< 2.2pe
< 3.2pe
< 5.2pe
< 50pe




Borexino view Run=2919 Event=11059 Weight=1 Time in (-5445, -5427) ns

Pmt colors:

<1.1pe
< 2.2pe
< 3.2pe
< 5.2pe
< 50pe




Borexino view Run=2919 Event=11059 Weight=1 Time in (-5426, -5408) ns

Pmt colors:

<1.1pe
<2.2pe
< 3.2pe
< 5.2pe
< 50pe




... onother event:
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Borexino view Run=2919 Event=12208 Weight=1 Time in (-5521, -5490) ns

Pmt colors:

< 2.2pe
< 3.2pe
< 5.2pe
< 50pe




Borexino view Run=2919 Event=12208 Weight=1 Time in (-5506, -5475) ns

Pmt colors:

< 1.1pe
< 2.2pe
< 3.2pe
< 5.2pe
< 50pe




| Borexino view Run=2919 Event=12208 Weight=1 Time in (-5485, -5455) ns I

Pmt colors:

< 1.1pe
< 2.2pe
< 3.2pe
< 5.2pe
< 50pe




‘ Borexino view Run=2919 Event=12208 Weight=1 Time in (-5455, -5424) ns I

Pmt colors:

< 1.1pe
< 2.2pe
< 3.2pe
< 5.2pe
< 50pe




| Borexino view Run=2919 Event=12208 Weight=1 Time in (-5434, -5404) ns I

Pmt colors:

< 1.1pe
< 2.2pe

< 3.2pe
< 5.2pe

< 50pe




Borexino view Run=2919 Event=12208 Weight=1 Time in (-5409, -5378) ns

Pmt colors:

< 2.2pe
< 3.2pe
< 5.2pe
< 50pe




Cconclusions:

* Borexino, ~ full of water (i.e. acting as a Cherenkov detector) has detected the
expected number of events ( one, as expected, together with Opera!)

* The CNGS beam has been very useful to:

- test all the BX DAQ machinery in a “beam” environment

- provide some well tagged muons to test the BX muon simulations
* Monte Carlo simulations for Cherenkov in water filled SSS are in progress

.... and we are waiting for the may beam when Borexino will be closer to its
final configuration
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