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Detector concept
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Detector highlights

A detector of this type is being developed in the 
frame of FP7 - NMI3 collaboration.

• Spatial resolution (both X and Y): 0.5 mm

• Detector area: 200 mm x 200 mm

• Count rate: up to 1 MHz

• Detection efficiency: >50%

• Better than 10-7 gamma sensitivity



Detector simulations

Our group has developed a dedicated package:

ANTS (Anger-type Neutron detector - Toolkit for

Simulations)

The package was used by the collaboration to:

• finalize the detector design and optimize the operation
conditions in order to reach the declared spatial
resolution;

• choose the optimal image reconstruction technique
leading to the minimum spatial distortions and the best
possible resolution uniformity over the field of view.



Package highlights

• Detailed physical models

• Very flexible detector configuration

• Four localization algorithms

• User friendly: 

 fully interactive and graphical interface

 extensive visualization of the input and output data

built-in cross-tests

 fast



Main window Detector configuration window

“Small scale” PMT window



“Large scale” PMT window: 
gamma camera PMT array

“Large scale” PMT window:
Multi-anode PMT simulation



Energy deposition density in 6 bar CF4 FWHM due to the energy deposition asymmetry

Proton and triton straggling simulation Footprint of the photon emission
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CF4 emission spectra for pressures from 1 to 5 bar

“Photons per neutron” setup window

Our measured values for Ph/el vs. Microstrip gain

“Optics” setup window



Spatial resolution 
(in um) over a given 
area of the detector

Spatial distortion 
for the same area of 
the detector

“Area” simulations



Center of Gravity reconstruction

The color of the 
mask pixels define 
whether the 
neutrons pass the 
mask or not.   

“Neutron mask” simulations

Maximum Likelihood reconstruction
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Validation with preliminary experimental data

Experimental data Simulation data

The same 
conditions!

Experimental and simulated profiles

Resolution vs microstrip gain 
(experimental and simulations)



Future work
• To complete the experimental verification;

• To add a module for processing of experimental data;

• To add silicon photomultiplier (SiPM) support.

Status
• ANTS is the official simulation package of the collaboration;

• ANTS were presented at 2011-IEEE Nuclear Science 
Symposium;

• Permission to freely distribute the package is obtained from 
the collaboration.


