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Stepper Motor Control System

• Components
• Power Supply
• Motor
• Encoder
• Limits
• Motor Driver
• HMI

• Modbus

Presenter
Presentation Notes
This is a portable rig for motion control. We used stepper motors on all of our instruments for positioning optics and samples and detectors, etc. We need something portable to test machines being built and for troubleshooting. There is no commercial product quite like this. That’s why we built one.



CANDOR Neutron Detector

• Helium 3
• Different energies
• Components

• ZnS/Li-6 Compound
• WLS Fiber
• SiPM
• Preamp
• Discriminator

Presenter
Presentation Notes
We’re building a neutron detector that will be able to analyze scattered neutron radiation by their energies. For this we need something very thin (~2mm) and very sensitive. There is 



Discrimination

• Neutron vs Gamma vs Thermal Event

uS

mV

Presenter
Presentation Notes
Problem with the scintillator: It’s sensitive to gamma rays, thermal events, as well as neutrons. We only care about the neutrons. 



ROI
• Prompt window
• Tail window
• Weighting

Presenter
Presentation Notes
Each point is a waveform where the x and y are prompt and delayed integrations.

Colors represent data sets collected under different conditions: blue – neutron beam on, red – absorber in the beam, mostly boron gammas

We want to get as much separation between signals as possible so that we can throw away the non-neutrons



Threshold 
Study
• SVM
• Noise below threshold



Integration Optimization

• Plot Tail vs 
Prompt 

Presenter
Presentation Notes
By choosing prompt and delayed windows carefully we can get the best separation between the populations of neutrons and gammas.



SiPM Overvoltage

• Increase gain
• Tail signal increase

• Cleaner than Preamp

Presenter
Presentation Notes
SiPM = diode. Diodes operate at a “breakdown” voltage. Get more gain if we operate at a bias voltage that is higher than the breakdown.



Conclusions

• SiPM Overvoltage study successful
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