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Large Volume Detector (LVD)
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v'Each portatank contains 8
counters
v'Counter size is

Imx1ilmx1,5m:
v'Total mass: 1020 kg of

CnH2n scintillator
v'3 PMT of Russian production
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Neutrino signal detection




SuperNova Early Warning System
(SNEWS)
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Neutrino signal detection

Average counting rate in the LVD detector is

Registration of supernovae about 0.04 events per second

explosion with N pulses in

the short period of time T — experment
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Time distributions of events in the LVD detector.
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Neutrino signal detection

UTC M [1] fpe[s71] Do, [kpc] At[s|  F;lvears]  Eggna[MeV] Np
1994 16 April 10:40:49.263 346 1.08- ] 29.5 18.88 1.06 26.5
1995 27 August 16:18:10.478 431 1.85- ] 35.0 5.49 11.16 36.2
1998 7 October 15:41:41.775 552 1.40- ] 30.6 2 90.05 1.76 32.2
2009 18 July 7:39:20.517 976 2.40- 40.4 42.71 4.02 14.6
2014 25 May 3:54:14.555 959 2.78- 36.8 14  61.56 1.49 22.6
2014 18 December 20:21:28.787 937 2.33.
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Table 1: Characteristics of clusters with significance F;,,, < 1 -year‘l.
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Signature of signal in LVD in the case of V detecting

The energy threshold for first signal

‘78 T p — e +n from event in counter is 5 MeV
n+H—>d+y (E,=22MeV)
V VV 56 57 T = 185us
. n+*Fe—"Fe+) y (E, =10.16MeV)

Signature of signal in LVD In the case of V, detecting

56 56
V—I— Fe—) C0*+e, Co*—> Co+ly, E =T+11MeV

and v, +12C—)12C¥+V1., (i=eu,7); "C" > "C+y, E =151 MeV
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Number of events

Efficiency

Coll
Detector Standard model ofapsal

Rotation model

Tl,Y ;ep Vie- Vic VeA VeC

LVD 110*

. . 500 22 55 250"
Italy, Russia 50**

100**
In the case of Standard collapse model * _ E=40 MeV
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Limit on the rate of gravitational stellar
collapses in our Galaxy:
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LVD and BUST correlation




BUST

Mt. Andyrchy
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v'Counter s

7mx0.3m:

v'Total mass

77mx0

0

300 tons of

CnH2n scintillator
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During SN1987A  ....%. 1987 e

Magellanlc Cloud. Distance ~ 50 kpc

v s -.©-Anglo-Australian Observatory 2% =

1 3 11

optical observations hour, UT

m, = 6™

7:35:41
MB_ sy o4
BUST 1 2:52:34 . 7:36:0?
Timing diagram of registered events Timing diagram of the BUST pulses coincident
Y HEETL with the LSD pulses within 1 s and similar

coincidences for the K2 and LSD detectors as well
as double pulses in LSD over the period from 0:00

to 10:00 UT on February 23, 1987.
LSD-BUST: within 2 hours 13 coincidences
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LVD and BUST correlation, 2011-2014 vyy.

—2014_ALL
—2013_ALL

2012_ALL
2011_ALL

T 00— 01,

Number of coincidences per day Number of coincidences per day

5 coincidences per day recorded only twice during 4 years
of readout experimental data.
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GW 170817/
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Neutrino velocity




~~Cern Neutrino to Gran

Sasso (CNGS) beam
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Special beam structure from 10.05.2012 up to 24.05.2012
* 4 batch mode
* Time inside one mode between signals is 100 ns

* Time between modes is 300 ns
» 1.89 - 10 protons on target (p.o.t.)
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Neutrino velocity
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Summary

The report will present the results for 28 years of the experiment's
existence.

New limit has been set on the frequency of supernova detection in our
Galaxy:

The results of the correlation analysis between detectors LVD and BUST
are presented:

Neutrino velocity limit measured by LVD is:
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Thank youl!




