
Calibration
of

Double CHOOZ detector
with

Neutron Gun

Neutrino/Dark Matter
Family Meeting

Kazuhiro Terao

Monday, March 16, 2009



Motivation: What neutron gun for?

It is a fast neutron source for calibration of the detector. 

Chooz Double-ChoozDouble-Chooz

Reactor-
induced

ν flux and σ 1.9 % <0.1 %
Two  ‘’identical’’ detectors, 

Low bkg
Reactor-
induced Reactor power 0.7 % <0.1 %

Two  ‘’identical’’ detectors, 
Low bkg

Reactor-
induced

Energy per fission 0.6 % <0.1 %

Two  ‘’identical’’ detectors, 
Low bkg

Detector - 
induced

Solid angle 0.3 % <0.1 % Distance measured @ 10 cm + monitor 
core barycenter

Detector - 
induced

Volume 0.3 % 0.2 % Precise control of detector filling

Detector - 
induced

Density 0.3 % <0.1 % Accurate T control (near/far)Detector - 
induced H/C ratio & 

Gd concentration
1.2 % <0.1 % Same scintillator batch + Stability

Detector - 
induced

Spatial effects 1.0 % <0.1 % Identical detectors and monitoring

Detector - 
induced

Live time ----- 0.1 % Special electronic systems and 
monitoring

Analysis From 7 to 3 cuts 1.5 % 0.2 - 0.3 % Simplified cuts due to detector design

Total   Total   2.7 % < 0.6 %

Systematics of Double CHOOZ

It has an advantage of higher neutron flux and calibration from outside 
the target volume. 

Why not a radioactive source ?
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Neutron Gun from LBL  

• D-D source
• 2.4MeV neutrons
• 26cm in diameter
• 28cm in length
• Rate of 1e6 to 1e12

Thanks to Dr. Ka-Ngo Leung !
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LS = proton rich target to induce inverse 
beta decay + Gd to achieve high efficiency
 on neutron capture. Acrylic vessel.

Gamma Catcher (LS)  22.6m
To contain capture gamma inside the target
volume. Made of an acrylic vessel.

Buffer (natural oil)  110m
To keep low singles due to radioactivity of PMTs.

Inner muon veto (cheap LS)  90m
Inner muon detector to veto cosmic ray muons

Outer muon tracking veto system
Outer muon tracking system using plastic scintillator based trigger system.
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Motivation for 2.4 MeV Neutron Simulation
To simulate and investigate a potential of a neutron gun as a 
new calibration device. 2.4MeV is a typical energy level of 
neutrons we get out of a neutron gun.

What’s sanity check is for?
We are not sure whether DCGLG4sim simulates neutrons in LS 
correctly or not. We need to make sure the validity of simulation 
data we are using.

How to simulate?
We use DCGLG4sim, a software developed based on Geant4 
with Double CHOOZ detector geometry composition.
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Back Up
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