Timing System Setup for the DSpec-50A/502A using the Excel Optimization Program
Notes:  
1) This instruction assumes that the system has been physically configured for the coincidence or anticoincidence measurement (i.e. Annulus and Plug in place for Compton Suppression systems) and uses Cs-137 to optimize the timing.  Other nuclides could be used for establishing the coincidence timing with appropriate modifications to the instructions.
2) The optimal Coincidence Delay and Window settings are based on maximizing the number of coincidence events between the Gate Input and the Fast Channel Detection.  The Gate input is triggered from the fast channel on the NaI detector which takes a few clock ticks to generate and get detected on the Gate Input.  Therefore the HPGe Fast Channel pulse will typically require a similar delay to correlate the event time with the gate signal.  This is accomplished using a negative Coincidence Delay since the delay is relative to the Gate signal when comparing the photon detection event times.
Setup Instructions Using the DSPEC50A Timing Setup Excel Program: 
1) Connect the NaI Change Sample Port to the NaI Sample Ready Port and HPGe Gate Port.
2) Connect the HPGe Change Sample Port to the HPGe Sample Ready Port and NaI Gate Port. 
3) In the NaI MCB Properties set the Output to CRM with a 0.050 uS pulse width.
4) [bookmark: _GoBack]In the HPGe MCB Properties set the Output to ADC Gate.
5) Setup the HPGe and NaI system gains as necessary to align the Cs-137 662 kev peak in the appropriate channel. 
6) In the HPGe spectrum mark three Regions of Interest:
a) From the LLD to just below the 662 kev peak. Note that the LLD should be set at least a few channels higher than channel zero.
b) Just before to just after the 662 kev peak.
c) Just above the 662 kev peak to just below the last channel in the spectrum. 
7) In the HPGe MCB Properties set the Gate to Coincidence and check the Coincidence, Gate, and Gate Route Mode options. 
8) Place a Cs-137 source in the sample measurement position.
9) [image: ]Open the DSPECA Timing Setup Excel program and click on the “Run Time Setup and Data Acquisition” button.  Select OK if prompted to allow use of the ActiveX controls.  The setup control interface is shown below.

a) Select the HPGe detector in the detector dropdown.  
b) The Gate dropdown should already be set to Coincidence because this is read from the MCB Properties. 
c) Check the Optimize Coinc Delay checkbox.  Some of the fields will be set automatically at this point.  The Gate Delay and Gate Window is set automatically based on the Coincidence Delay, Rise Time, and Flat Top settings to ensure the Gate will be on or off when a coincident event is detected.  The Coincidence Window is set to the minimum (25 ns) for this portion of the setup. 
d) Change the Real Time Preset to at least 60 seconds when setting up a real system to get better statistics on the count rates.  The default is 10 seconds to speed up a quick test for demonstration purposes. 
e) Click on the Start Data Collection button.  After a few seconds data will start to appear in Row 3.
i) Counter A is the count rate associated with the ADC Gate which represents the coincidence count rate.  
ii) Counter B is the input count rate to the Gate which is the same as the NaI detector count rate.  
iii) ROI1 should be slightly less than the Counter A value because that region of the spectrum is predominantly the result of Compton scattering of the 662 kev photons. 
iv) ROI2 is the count rate of the 662 kev peak which should be very low because that peak will only be in coincidence randomly when background photons interact with the annulus/plug.  
v) ROI3 is the higher energy range count rate for relative comparison to ROI1 and 2 regions.  
vi) [image: ]The program will change the Coincidence Delay in 25 ns increments (starting negative) with each acquisition and log the parameters.  You should notice the Counter A and ROI1 count rates increasing to some maximum then decreasing to some minimum.  At that point the Coincidence Window will start incrementing in the opposite direction (i.e. add 25 ns instead of subtracting) and the count rates will increase again then return to some minimum.  The program will pick out the min and max range of time integration as well as the maximum coincidence count rate value and display a message box showing these values when it finishes.  A typical data run for this step is shown below.  

f) After selecting OK at the prompt, the Coincidence Delay is set to the optimal value and the increment value is set to zero.  The Optimize checkbox is unchecked, and the Coincidence Window Increment field is set to 0.025.  The preset may set to 30 seconds as well so set it back to the longer count time used previously for better counting statistics.


g) [image: ]Select the Start Data Collection button to start collecting data.  In this step the Coincidence Window will open in 25 ns steps with each acquisition and the count rate of the Counter A and ROI1 will increase and eventually start to level off.  The program only needs to run until the count rates clearly start to level, but the program will stop automatically after Row 25 which is normally sufficient to start seeing an increase in ROI2 due to random coincidence indicating that the coincidence window is wider than necessary.  The window is application dependent, but a good general setting is at the point where the coincidence counts are no longer increasing significantly when the window is opened further.  A coincidence window of 150 to 200 ns is typical for Compton Suppression systems.  A typical data run for this step is shown below. 

h) Once the optimal window is determined, then go into the HPGe MCB Properties and set the Coincidence Window value.  Also, set the Gate to Anti-Coincidence, enable Gate Route Mode, and clear the presets in preparation for measurements. 
10) Collect a spectrum using Cs-137 until there are at least 10,000 counts in the center channel of the 662 kev peak.
11) Calculate the Peak-To-Compton (P/C) ratio by dividing 662 kev peak center channel counts by the average counts per channel in the region of 358 to 382 kev.  A P/C of >1000:1 should be achievable using a typical Compton Suppression System configuration.
12) The previous steps can also be used as a guide to optimize the coincidence settings for the veto detector and assess the coincidence or anti-coincidence events.  Alternatively, the coincidence settings established for the HPGe can be used as a reasonable estimate for the veto detector with an adjustment to the Gate Delay and Window based on the veto detector Rise Time and Flat Top settings.  The ability to acquire coincidence, anti-coincidence, and total spectra from the veto detector system simultaneously with the HPGe detector is a key diagnostic feature to help optimize system performance.
13) Be sure to save spectra in the N42 (2012) format with Gate Route Mode enabled to retain the Gated, Ungated, and full spectrum in file.  When the N42 file is recalled into the GammaVision buffer there will be a dropdown list on the right side bar that allows selection of the full spectrum, Gated (which is Anti-Coincidence in this case), and non-Gated (which is Coincidence in this case).  Each of these spectra can be saved to SPC files and analyzed with the applicable analysis settings, calibration, and library.  This whole process can also be automated with GammaVision Job files.
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