Search for neutrino bursts from core collapse supernovae
at the Baksan Underground Scintillation Telescope
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BUST is located in the Northern Caucasus in the underground laboratory

at the effective depth of 850 m of w.e. [1].

The facility has dimensions 17°17+11 m*® and consists of four horizontal scintillation
planes and four vertical ones. The total number of standard autonomic detectors is 3180.
Each standard detector is 707030 cm? in size, and is filled with organic liquid scintillator
(on the basis of white spirit C H,,,, , n =9), viewed by one photomultiplier with a
photocathode of 15sm in diameter.

The total mass of scintillator is 330 ton.

Three lower horizontal planes have 1200 standard detectors and 130 ton of scintillator.

The angular resolution of the facility is 2, time resolution is 5 ns.
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1. The method of neutrino burst detection.
The neutrino signal from a supernova explosion

is recorded with the help of the reaction (A7)
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* muon inelastic interaction of cosmic rays with
the matter of the detector
The total count rate from background events is
n = 0.02 Hz in internal planes
(three lower horizontal layers)
in external planes

The contribution of background from nuclear
decay 1B does not exceed 0.013.

3. Search for neutrino bursts.

n=1Hz

Therefore three lower horizontal planes are used as the target (130 t).

3.1.The standard delayed explosion scenario [2], [3]:
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3.2 The scenario of 2-stage collapse [4]:
the mean electron neutrino energy during the first
stage is (30 — 40) MeV [5]

v+2C>"C +v,, E,=15IMeV

2.1.Muon inelastic interaction of cosmic rays with
the matter of the detector.

Some part of the background events can be i—eur
connected with such interaction which can produce 2 . :/{; ‘
unstable nuclei whose disintegration brings into C—>°C+y, Er =151MeV
operation only one detector. To separate such Ng) =16 x 7,5, ( Er =15MeV), 7, ~ 02

events, afterpulses following large energy deposition
(=500 MeV) in this detector were studied.

The events were analyzed, which have on internal
planes of the facility at least one detector with
energy deposition E>500 MeV (event of type “a”),
then a single event was registered in the detector
within interval At (event of type “b”). The
afterpulses could be connected with 1?B.

Reaction (2) allows us to measure the total
neutrino flux with the energy £v > 15,1 MeV.

v +2CH N +e, E, = 1734 MeV
N>P2C+e*+v,, 7=159ms ( )\
NE, =16x7, (E, =15MeV)
NE, =30x7, (E, =30MeV)
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scintillation telescope.

The low part of the overlap between horizontal
scintillation planes is the 8 mm iron layer. This
layer can be used as the target in the reaction

V,+*Fe—>"Co" +e , E, =4.056MeV (4)
NP =63*p,
7,7~ 0.4 - the detection efficiency of e with 26 MeV.

¢ could trigger two detectors.

*2-stage collapse - the number of neutrino-induced
events at the BUST has been increased by = 50%.

4.Results.

*Study of temporary and energy distributions
of events, registered on the telescope, can
confirm or reject some models of the burst.

*The Baksan Underground Scintillation
Telescope has been searching for collapse
neutrinos since the mid-1980s [6,7].
The clean observational time
(from 30.06.1980 to 31.12.2009) is

T'=25.58 years.

An upper bound on the mean frequency
of gravitational collapse in our Galaxy at
90% CL on evidence derived from BUST

£, <0.090yr", 90%CL
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