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Experimental complex NEVOD
detector volume  - 2000 m3 of purified water;
quasi-spherical  modules (QSM) have an equal sensitivity to 
any direction of Cherenkov light;
91 QSM in 25 strings (clusters);
546 low-noise 12-dynode photomultipliers FEU-200 (Russia) 
(15 cm diameter);
dynamic range of PMT signals: from 1 to 105 photoelectrons;
1092 spectrometric channels.

Calibration of optical modules of various systems inside the volume of the 
Cherenkov water detector NEVOD using Cherenkov radiation from single 
muons, muon bundles and cascade showers can help to compare in unified 
conditions the performance of different neutrino telescopes like IceCube-
Upgrade, KM3NeT and Baikal-GVD.

Calibration of mDOM of IceCube-Upgrade using NEVOD

Coordinate-tracking detector DECOR

Cherenkov water calorimeter NEVOD

8 vertically deployed 8-layer supermodules of plastic streamer 
tube chambers with resistive cathode coating;
total sensitive area ~70 m2;
chamber planes are equipped with two-coordinate external strip 
readout system;
measurement accuracy - about 1 cm in both coordinates;
angular accuracy of muon track reconstruction is better than 1º.
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Conclusion
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two SMs of DECOR located at opposite short sides of the tank are triggered;
tracks reconstructed on the basis of individual supermodule responses are within 
a cone of angles less than 5º;
line connecting midpoints of tracks in SMs is taken as a track of the muon;
muons in the range of zenith angle from 84° to 90° are selected;
mean energy of muon E = 100 GeV;
significant part of muons generate cascades in the detector water.

Methods for calibration of optical modules using NEVOD

Calibration of quasi-spherical module

Cascade zenith angle distributions are sensitive to 
K/π- ratio and can be used for its determination.
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In each event, QSMs register Cherenkov radiation from a single particle. Particle track is defined with DECOR. For the QSM with six PMTs, normals to PMT photocathodes divide the sphere into eight 
equal spherical octants. Each of these octants may be divided into six similar spherical triangles covering the whole sphere by means of rotations and mirror reflections relatively to the QSM symmetry 
planes. The parameters of the response of each QSM are projected to this spherical triangle.
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Single near-horizontal muons

Reconstructed cascade curve of a shower detected in NEVODExamples of events with reconstructed single muon

During preparation of a next generation of IceCube, a new optical module 
mDOM has been developed. The mDOM consists of 24 PMTs and the 
response of such module should have a good sphericity. To check this, the 
IceCube group in Muenster proposed to test the mDOM using NEVOD 
detector.

Two variants of mDOM calibration in NEVOD have been developed. The 
mDOM can be placed somewhere between NEVOD QSMs or it can be 
integrated in the NEVOD spatial lattice by replacing of one QSM. In the first 
case the sphericity of mDOM can be measured. In the second case we can 
measure the mDOM response to cascades reconstructed by means of the 
NEVOD spatial lattice.


