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Spatial resolution is a key parameter for any Anger Camera.

Particle What is the best achievable spatial resolution ?
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Spatial Resolution
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An experimental system to study the design and optimization of gaseous
detectors with Anger camera readout

The experimental system should allow to:

= Control the geometric parameters of the detector.

Emulate the scintillation in a detector in a controllable way.

Develop and test position reconstruction algorithms such as Maximum likelihood,

Gradient LS and Neural Networks.

Experimentally test the performance of ANTS ***,

To establish the limit resolution of the detector.
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Light Source
Requirements

- Size comparable with the light emission region in a gaseous scintillation detector
(~< 1mm diam.)

- Isotropic

- Light emission within a suitable wavelength range (i.e. ~ 300 nm to ~800 nm)
- Allow pulse mode operation

- Controlable light output from ~103 to ~10° photons/4n per pulse

- Stable

- Robust and easily positioned
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Light Source
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Diffuser diam. = 800 um

Angular Res. =5°
Top view
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How about the number of photons emitted per pulse in 4z ?

- We adress this question using a NIST calibrated photodiode.
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Number of photons emitted in 41T

"Extending” the photodiode NIST calibration to the visible

Calibrated tungsten halogen lamp Narrow band filter AXUV-100G Picoamperimeter

(oriel 450 nm +-10nm)
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How does PMT signal histograms reflect the number of emitted photons by the
light source?

— We set the light source emission in 4n to a certain number of photons per
pulse, (using the current reading from the photodiode) and we record PMT signal

histograms.
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Photomultiplier signals
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Number of photoelectrons Versus light source distance
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Allready in progress and future prespectives

= Optimization of the geometrical parameters in order to achieve the best possible resolution.

= Measure light response functions of the PMTs and estimate effective PMT angular response.
» Acquire data using a glass window and compare results with simulations.

» Acquired data using different reflective surfaces and cOmpared with simulations.

» Test adaptative algorithms with emulated experimental data.

» Try other algorithms such as NN, SCoG and GLS.

= Try different optical elements.

» Increase the number of PMTs.

» Upgrade the readout electronics.
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