PMT Readout Electroncs Goals for Summer Tests at Bo

Nevis Group


The goal is to demonstrate successful long-term XMIT readout of the Bo PMT system and collection of high quality data.

Successful long-term XMIT readout is defined as week-long (8 hr long?) continuous running with no fatal readout errors. 

(20kHz cosmics x 100 x 2B) + (10Hz “beam” x 1500 x 40 x 2B ) = 
4 MB/s + 1.2 MB/s   ~ 5.2MB/s 
1 hr  19 GB
8 hr  150 GB

High quality data is defined as data read out in the expected raw data format defined in docdb- 2655, which can be analyzed to confirm that the system behaves as expected in a given run configuration. 


Run configuration:

This should mimic the MicroBooNE running configuration as closely as possible. 

This requires: 
A 10Hz fake beam gate input to the PMT FEM (prompting 1500 sample readout to SRAM) 
The same beam gate input to the trigger board, prompting event readout to PC.
The PMT trigger input to the trigger board. The PMT FEM will be configured to output PMT beam and PMT cosmic triggers.
An event trigger is defined as PMT trigger OR beam gate trigger. Note that this is not the normal running mode (defined as PMT beam trigger AND beam gate trigger), but it is a running mode that will be used during commissioning as it provides additional information for system testing. 

It will be of particular use to also feed the Bo LED and coincidence paddle triggers to shaper/ADC/FEM channels, so that we can identify read out PMT signals to a particular type (LED or cosmic) offline. Note: alpha source events can be distinguished only based on their pulse height. Cosmics that don’t go through the coincidence paddles will contribute as “noise”.

Note: the readout parameters (discriminator thresholds, deadtimes, trigger conditions) will need to be adjusted (e.g. to use higher thresholds or longer deadtimes) if the rates at Bo are significantly above electronics readout limits given the nominal parameters envisioned for MicroBooNE running. 


Data quality checks:

Verify the following:

· No missing header words
· Event numbers in a given run ascend, with no gaps
· Frame numbers in a given run ascend
· Checksum is valid
· No missing data words 
· Only enabled channel numbers fire
· PMT trigger types (cosmic or beam) are consistent with beam gate timing
· PMT readout types (1500 beam gate samples or outside samples) are consistent with beam gate timing


System studies:

The following questions should be investigated:

· What are the data rates with the nominal readout parameters? As expected?
· What is the PMT cosmic trigger rate with the nominal readout parameters? (In the absence of a random EXT trigger and a fake beam gate trigger.) As expected?
· PMT cosmic trigger efficiency as a function of discr1 threshold and as a function of precount value. This is to demonstrate that in a noisy system, extremely low discriminator thresholds and deadtime can reduce the trigger efficiency
· What is the PMT beam trigger rate for nominal parameters in the absence of a neutrino event (100%, 50%, x% of beam gates yield PMT Beam triggers?)
· PMT beam trigger rate as a function of discr3 threshold and as a function of precount value

It should be understood that answers to the questions above are expected to be different for MicroBooNE running. However, the investigation will demonstrate the we have a good understanding of the system before commissioning.
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