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Antineutrino detector in
passive shielding

Due to some peculiar characteristics of its construction, reactor SM-3 provides the most favorable conditions to
search for neutrino oscillations at short distances. However, SM-3 reactor, as well as other research reactors, is
located on the Earth’s surface, hence, cosmic background is the major difficulty in considered experiment.



Movable and spectrum sensitive antineutrino detector at SM-3 reactor
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OFF fluctuation distribution
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Energy calibration of the full-scale detector
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Presence of that structure in the energy spectrum indicates that energy calibration
of the detector was the same in all measurements.

Energy resolution of the detector 6=250 keV which does not depend on the energy of a positron.




Comparison of MC spectrum of antineutrino for 23°U with the experimental ON-OFF spectrum
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Number of
antineutrino
events

The spectrum independent method of experimental data analysis
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2 :
The results of the analysis of optimal parameters Am14 and sin® 20, using Ay * method
;[(Rf’ép - Rit":()z /(ARie”;p)z] = y?(sin? 20,,,Am’,)
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ANALYSIS OF POSSIBLE SYSTEMATIC EFFECTS
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RESULT OF THE EXPERIMENT NEUTRINO-4
AmZ, = 7.30 £ 0134, + 11645, = 7.30 £ 1.17 | | sin?26;, = 0.36 + 0.12(2.90)

Monte Carlo based statistical analysis gave an estimation of the confidence level at 2.70.
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Possibility of experimental confirmation
of the 3 + 1 neutrino model

with one sterile neutrino
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THE STRUCTURE OF 3+1 NEUTRINO MODEL AND REPRESENTATION OF
PROBABILITIES OF VARIOUS OSCILLATIONS
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The relations of oscillations parameters required for comparative analysis of
experimental results are:
sin® 26,, = sin® 26,
sin® 26, = 4sin® B, cos® H1,(1 — sin® H,, cos* H1,) ~ sin® 26,,

1
sin* 26, = 4sin® 0, sin”® 6,, cos* B, ~ Zsin2 20,,sin* 26,,

The first important conclusion of the 3 + 1 model is that the oscillation frequency in all
processes should be the same, i.e. it is determined by the value

Am?,
The second important relation for experimental verification of the 3 + 1 model.
: 1 . :
sin20,  ~=sin’20,sin°20,,
HV 4

This relationship can be interpreted in a fairly simple way. The appearance of electron
neutrinos in a muon neutrino beam: this is a second-order process, i.e. transition of a

muon neutrino to a sterile neutrino, and then the transition of a sterile neutrino into an
electron neutrino. 18



COMPARISON OF NEUTRINO-4 WITH ICECUBE, MINIBOONE AND LSND
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COMPARISON OF NEUTRINO-4 MASS PREDICTION WITH MEASUREMENT OF NEUTRINO MASS
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Neutrino flavors mixing scheme including sterile neutrino and effective mass hierarchy
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2. Possibility of experimental confirmation of the 3 + 1 neutrino model with one sterile neutrino

2

Am“_i
=73 |

Am?,, eV?

~
=

sih- 20,
0.009

0.36

1 .
—sin? 26, , sin? 26,,

0.1

NEUTRINO-4 | ICECUBE | MINIBOONE AND LSND |
: = e ( - 0 / |
—= ﬁ’*-—--—""--—-l ------------- LS |- - ~doll . 4 Amis
I NN B = \ N | s KARMEN2
A F]I 2, -3 NY 0
—— « j\ w I $ | eutrino-d + 0% L
L 018 CLosw | ™7
‘E Galilu
95 o;CL \ =
s 0.01 Ll
sm7(28u)‘
. 0t
sin?26,, = 0.36 sin? 26,, ~ 0.1 0.009 sin” 26,

3. COMPARISON OF NEUTRINO-4 MASS PREDICTION
WITH MEASUREMENT OF NEUTRINO MASS
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5. PMNS matrix for 3 + 1 model

(3+41) _
UPMNS -

08245
040955
039253

05475011

0.022
06347762
054710056

014735
0657 0
07402 i

\ <024

<0.30

<0.26

02242533

0.08

01607 s
<0229
> 093

Thus, the analysis performed provides quite interesting generalizations and an indication of the possibility of
the validity of the 3 + 1 neutrino model with one sterile neutrino.
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