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Two real projects on the way:

• DANSS (reactor monitoring + oscillations) 

• Neutrino-4 (short-range oscillations) 
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Being well-known extremists, we use only the 
smallest and the biggest reactors:

Core size:

424235 сm3

fuel: 235U  (90%)

Core size:
Ø 3.12 m
h 3.50 m
fuel: 235U (~4.8%)

DANSS
Neutrino-4



Neutrino-4
Spokesman: A.Serebrov (PNPI, Gatchina)

• Aim: search for short-range neutrino oscillations

• Site: research reactor SM-3 in Dimitrovgrad

(100 MWth, 42x42x35 cm)

• Distance: 6 – 12 m (variable)

• Detector: 2.5 m3, LS-based, 5 sections

• Status: preparation for mounting, BG measurements

arXiv:1310.5521 [physics.ins-det]



SM-3 reactor

Project NEUTRINO-4 experiment at 100 MW SM-3 reactor Dimitrovgrad (Russia)

Reactor: SM-3 reactor in Dimitrovgrad (Russia): 100 MW    
compact core (35x42x42 cm3)   

2.5 m3 detector: 5 sections moveable detector at 6-12 mdetector
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The room for neutrino laboratory by SM-3 reactor



Mounting of the prototype shielding (PNPI, Gatchina)



DANSS
Spokesmen: V.Brudanin, V.Egorov (JINR, Dubna)

M.Danilov, A.Starostin (ITEP, Moscow)

• Aims: 
1. Neutrino monitoring of an industrial reactor 

2. Search for short-range neutrino oscillations

• Site: reactor unit#4 of Kalinin NPP 

(standard industrial WWER-1000, Ø3.12 x h3.50 m, 3000 MWth)

• Distance: 9.7 – 12.2 m (variable)

• Detector: 1.0 m3, polystyrene-based + Gd, 2500 strips 1x4x100 cm

• Expected count rate: ~10 000 IBD events/day (S:B ~ 200:1)

• Status: 
• 1-year operation of the prototype (DANSSino) is finished successfully

• The main detector (DANSS) is being mounted at Kalinin NPP

• Additional small versions (DANSSino-2,3)  are under development in 
order to enable the reactor tomography



Segmental 
solid plastic 
scintillator 
(2500 cells)

Sensitive
volume=1 m3

Cu (carriage
frames = 
-shield)

CH2 + B
(n-shield)

Pb
(-shield)

Plast. scnt.
(µ-veto)

DANSS



0.15
0.30

40

1000

10

Basic element –
- scintillator strip

Gd-containing 

light-reflecting 

coating

Polystyrene-

based 

scintillator

3 wave-length 

shifting (WLS) 

fibers Ø1.2 mm



Conception of the detector:
modular structure
A number of strips are combined into intercrossing 
X- and Y-modules (2020100 cm)



Calibration system

25 X + 25 Y capillaries run through 
the entire detector body 
(at the axis of each of 50 modules)
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Important features 
(resp. to conventional liquid scint.)

•Handling is much safer (not caustic, spontaneously igniting, volatile or solvent)

=> no restrictions to move the detector very close to the reactor core => 

higher neutrino flux => better sensitivity.

•High segmentation (2500 cells) => space information => better IBD 

signature => stronger BG suppression.

•PS is not doped with Gd, but interlayed with it => better quality and 

stability of the scintillator.

•WLS fibers improve homogeneity of light collection => better energy 

resolution. 

•Each cell in a module is looked through with both individual MPPC (high 

QE, but bad noise and range) and common PMT (lower QE, but better 

range and stability) => coincidence mode and combination of PMT and 

MPPC advantages.

•Sectional structure => possibility of “partial” operation, renewal and 

upgrade.

•Use of lifting gear => measurements at different distance => more 

reliable data interpretation + possibility to study oscillations



KNPP
Udomlya
Russia

(285 km NW 
from Dubna)

GEMMA-1
Unit #2 (25 y. old)

dist. = 14 m

2.7  1013  / cm2 / s

GEMMA-2
Unit #3 (new)

dist. = 10 m

5  1013  / cm2 / s

DANSS
Unit #4 

(started in 2011)



Participants of the NANPino-2013 workshop (June 2013) 
visiting the DANSS site at KNPP
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Pilot version :
2 modules of 50 

= 40 kg =
1/25th of DANSS

Simplified light collection 
(2 PMT only,  no MPPC) 

Simplified electronics 
(4 QDC and 1 TDC)

Simplified data selection



Calibration 
r/a source:

60Co
22Na
137Cs

248Cm

arXiv:1305.3350 [physics.ins-det] 
arXiv:1304.3696 [physics.ins-det]



Reactor power

Reactor power

Rate of neutrino-like events detected per day

Rate of neutrino-like events detected per day
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Conclusions :
• It works!!! (Even without flash ADC and MPPC)

• In spite of huge edge-effects, we see neutrinos

• 10 cm of (Pb+Cu) is enough to shield against gammas

• The main (important) BG = fast neutrons

• Impossible to operate at shallow depth (<20 m w.e.) 

• WWER-1000 shields well against cosmic neutrons

• μ-induced (secondary) fast neutrons still bother

• Improve efficiency of μ-veto ( 4 + “sandwich”)

• Avoid heavy materials inside.   Optimize the shield 
composition and mechanical construction

• Would be nice to check less oblong shape
(DANSSino-2:  40x40x40 cm  or  50x50x50 cm)


