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First Cluster-2015:
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Optical module (OM)

Glass pressure-resistant sphere VITROVEX (17”)
OM electronics: amplifier, HV DC-DC, controller
2 on-board LED flashers: 1...108 pe., 430 nm, 5 ns
Mu-metal cage
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o Detection MOde Cherenkov radiation
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v'Cascades from v, . & v (NC):
= Point-like, strongly anisotropic 3
light-source - size proportional®

to InE , (but LPM-effect cascades

for >20PeV!) |
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= Detection efficiency strongly
depend on environment properties
(water/ice).



* Environment properties (Baikal)
v'Light absorption: L, .~ 20—-25m

v' Light scattering: L.~ 30—-50m
v’ Dispersion of light velocity nigligible

v’ Light background: 15 - 40 kHz
v’ Scattering function: <cos6> ~ 0.88
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Water (Baikal): Light Scattering - 30 —50 m
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 Background

= Cascades from atm, muons

= Atm. electron neutrinos (~E,>7) (v,/v, ~ 1/20)



H . t f NEUTRINO TELESCOPE NT-200
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Search for High-Energy Cascades With NT200

— NT-200 /| cascades produced below NT200:
— «  Arrival times were used for
vertex reconstruction:
Ar/r ~ 7%
‘?’ . PMT amplitudes were used for
......... energy and derection
V reconstruction:
M (,BG") SIgE ~ 20%, , oy ~ 4.5°
Results of laser light source position
/ e and intensity reconstruction prove an
ffeclive ol efficiancy of used methods.
\arge ©




Events

1038 days (April 1998 — February 2003

Zenith angle distribution Energy spectrum
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Extra cuts for v events separation:
Esh > 130 TeV (40 < © < 180) & Esh > 10 TeV (6 > 90)



Generation procedure:

» Cascade vertex r(x,y,z) within ~0.3 km?3 volume and direction Q

» Neutrino (v, v, v,):
= Energy selection — uniform logE distribution
= passing through Earth to vertex point (CC, NC)
— survival probability (due to CC), final energy (due to NC)
" |nteraction in r and cascade energy E, generation

» Light propagation in water and OM-response
= OM-response table n(p,,t,p,r) on point-like cascade
" |ntegration along cascade length



Reconstruction technique

Reconstruction of cascade position

2 1 Npie (Ti(Fep,t0)—1;)?
o= Wy il o,

i

where T;(Fqp, to) time of flight of unscattered photons

Reconstruction of cascade direction and energy
N, =
LA — _Z;:hf In PI'(AI'a Esha Qsh(ea (P))r

where P; calculates in respect of tabulated Rpe(p,z,8,¢,7)



Reconstruction of a cascade vertex in GVD-Cluster

final N, Is obtained for 0.1
for following analysis
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Reconstruction of a cascade energy in GVD-Cluster
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Directional Resolution for Showers
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Selection criteria based on hit multiplicity

Flux ~E 2:
F(N,,>20)/F(>10) = 0.51

Flux ~E 23
F(N,,>20)/F(>10) = 0.36

Flux ~E =7
F(N>20)/F(>10) = 0.06
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GVD-Cluster: Neutrino Effective Area
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Atmospheric muons MC-sample corresponding to 341 life days

Hit channel multiplicity distributions

1 — after vertex reconstruction

2 — after vertex reconstruction
guality cuts
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Conclusion

* First GVD-Cluster will be deployed in 2015

= [t will have ~ 30% energy resolution and ~ 4° angular
resolution

« About 1 IC astrophysical neutrino event is expected
In 1 year data sample



Neutrino Effective Area
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