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OUTLINE

1. The Baikal neutrino experimenbverview
2. Future GigatorVolume Detector in Lake Baikal (BAIKAIGVD )
b Optimization of GVD configuration
b GVD technical design
b Prototype arrays
A prototype strings: 2002010
A prototype cluster: 2011
3. Plans

4, Summary



Lake Baikal, Siberia The BAIKAL Site
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1370 m maximum depth. Baikal water propertiesbs.Length: 22N2 m
A Short distance to shore: ~4 km Scatt.Length: 360 m

A No high luminosity bursts from biology.
A No K4 background.
A Deployment simplicity: ice is a natural deployment

platform.
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Status of Baikal experiment

0+
GVD prototype cluster | u NT200+ is operating now in
was installed in April _ y )

Lake Baikal

Central part- NT200

w8 Strings : 192 optical modules
Height A = 70m x 40m,

- n  Eff. shower volume: 10 TeV-Mich

North
Cable to shore (optico-electrical, 2011)

conar \Nm b wwe  NT200+= NT200+ 3 outer strings
O, @ ® )
GVD prototype cluster i 1 228 optical modules
A 3 stringd 8 OM L. & " HeightXA =210m x 200m,

A Cluster DAQ Center
A Optical shore cable

Eff. shower volume4T&V ~ 10 Mton

The Baikal collaboration follows since severalyears a R&D program for a kilometer-scale
Gigaton Volume Detectorin Lake Baikal (BAIKAL -GVD). The main scientific goalof GVD is
to map the high-energy neutrino sky in the Southern Hemisphereincluding the region of the
galactic center.
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The Mptimization for GVD was performed for 96 strin

Optimization of GVD configuration

grouped in 12 clusters with 192 OMs each.

PMT Hamamatsu R7081HQB inches.

Parameters for optimization:

Z d vertical distance between OMs

3

Detection volume, m
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R d distances between strings and cluster center
H & distances between neighbouring clusters centers

5 6
lg(Esh/TeV)
Cascade detection volume

An optimum for casca
detection volume anq
muon detection area v
obtained for :

H=300 m
R=60m
Z=15m

Effective area, m’
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GVD design

12 clusters of strings
Configuration Who1
12 clusters 8 strings
String: 2 sectiorh 120M
H=300 m
R=60 m,
Z=15m

Effective cascade volume
Conditions 15/3: at least 15 hit OMs on 3 strings.
Cascade energy >100TeV

Vo= 0.1 0.7km3, U ( | g Bd),~5-70 .

Optical modules

Effective muon area

Conditions 6/3: at least 6 hit OMs on 3 strings. 1
Muon energy 3 TeV

S ~0.7 0.8km?, O ( | gbd) ~90.20, 4, R~60m

Optical modules
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String section, 12 OM




GVD cable system

0‘{ N . ’ll\—/
n B Shore bottom relief e~ @
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Distance to shore4i 5 km f'l‘_?falwre\c;@b
Individual cable for each cluster, { — TS \_//"Z
57 6 km length ‘ A e
Specialized optical cable , — e
3 pairs ofoptical fibers /2@ | L
3 copper lines (1.5 kV) =%, = )<
~6000 euro/km . | g@ Lo g =
» ST B ANT200 S
/ . * \
. . *
The first shore optical cable for GVD ; *f% Y \) mo“
cluster was deployed in March 2011. 12 GVD 0 Cooro-cxeng 1
Clusters _ *| - 1;;@@;5;% 137
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String sectiond low level DAQ unit
Section: 12 Optical Modules (OM) & Central Module (CM)

Gl ass pressure sphere VIT
OM electronics: amplifier, HV DEOC, RS485 controller
2 ontboard LED flasherst é1(® pe, 430 nm 5ns
Mu-metal cage

PMT R7081HQED=100, QEO3® . 32¢
Elastic gel

PMT signals are transmitted to the CM

Optical Module

ROVEX

3 ADC boardst2FADC channels, 200 MHz

Slow control and power unit

- Data communication with OM via an
underwater R385 bus

- OM power supply.

Master board
- Trigger logic
- Data readout from ADC boards

- Connection via local Ethernet to the cluster D.

Central Module center (.2 km cableDSL-modem,8 Mb).
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