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Outline
We have been asked to provide the variables that we want to store on the header of each event, in 

order to trigger.

Now we have 8 bytes (64 bits) dedicated to store this. It could be more.

This must be driven by the physics: Mainly, supernova and proton decay trigger.
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FD2 TDR
SNB-triggering:

https://docs.dunescience.org/cgi-bin/private/RetrieveFile?docid=26589&filename=main-ne
w.pdf&version=7

https://docs.dunescience.org/cgi-bin/private/RetrieveFile?docid=26589&filename=main-new.pdf&version=7
https://docs.dunescience.org/cgi-bin/private/RetrieveFile?docid=26589&filename=main-new.pdf&version=7


Dual-Phase TDR
NDK event time/triggering:

https://docs.dunescience.org/cgi-bin/private/RetrieveFile?docid=15415&filename=D
UNE-FD-TDR-vol4-DP.pdf&version=2

https://docs.dunescience.org/cgi-bin/private/RetrieveFile?docid=15415&filename=DUNE-FD-TDR-vol4-DP.pdf&version=2
https://docs.dunescience.org/cgi-bin/private/RetrieveFile?docid=15415&filename=DUNE-FD-TDR-vol4-DP.pdf&version=2


Summary
Trigger studies are based on hit clustering: grouping hits by looking at time and space correlations:

- The spatial correlation is done by looking at the XArapuca position (given by the channel number), which is implicit in the data.

- The time correlation is done by looking at the hit tick (or hit timestamp), this has to be provided by Daphne.

To implement the SNB trigger as it is defined in the TDR, we need as minimum:

Time-stamp of each hit above 1.5PE inside the waveform.

It would be desirable to have also amplitude, charge and duration of each hit. However we would need to estimate the number of hits 
that we expect per waveform, to be sure we have enough space for that.

Header is 8 bytes -> only 4 shorts, i.e. it seems quite limited: Is this header fixed or can be adjusted? (i.e. defining the number of 
entries in a hit list)

Since the space is very limited, we could think on a low resolution scale to save it: Instead of storing the amplitude in ADC (16 bits?), 
we can convert it to 2 or 3 bits scale, to have information of the range of amplitudes, rather than the precise number.

Same for the timestamp, the time resolution needed for the trigger is above 100ns, we could reduce the sampling in order to have 
space for more hits. (for example using 7 bits in 16us -> 125ns sampling).

In this configuration, having 10 bits per hit (7 bits for timestamp, 3 bits for amplitude), we would have space for up to 6 hits per 
waveform. The other 4 bits could store the number of hits in the waveform (in case there are more that do not fit in the list).

Opinions? Let’s open the discussion.


