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NPS calibration proposal (from experience with Hall-A PbF2 calorimeter) 

1) Cosmics: vertical rays (traversing one single column) deposit a relatively well defined MIP-energy peak

▪ 10-20% calibration with about 24h of data. A couple of iterations (i.e. HV adjustments) usually needed.

▪ Limitation: Energy deposit (and so PMT HV) far from running conditions.

2) Elastic calibration (p’-> HMS; e’-> NPS): The best way!

▪ Requires change of HMS polarity and several HMS angles to cover NPS horizontally. For vertical coverage, NPS needs to move back.

▪ Some kinematics settings and beam times worked out by J. Murphy for NPS

▪ Disadvantage: it takes 24h of invasive time (including the 2 polarity changes and 1-2 shifts of data taking)

3) Exclusive p0: monitoring the 2-photon invariant mass and the proton missing mass squared allows for continuous non-invasive calibration

▪ Disadvantage: 2 clusters per event -> not 1-to-1 calibration, and several iterations needed

▪ Limitation: about 24h of data is required (interpolation sometimes needed in case of rapid variation of coefficients)

4) LED pulses: new for NPS, to be tested.

▪ Each crystal can be probed by an individual pulsed LED, continuously during data taking (separate DAQ trigger)

▪ Continuous relative calibration of each channel

▪ Potential disadvantage: crystal response to LED might be different from electromagnetic shower

▪ Limitation: stability of LEDs over time, radiation damage of LED (plastic) enclosures…  



Calibration of the calorimeter in 
WACS 2002 experiment

Radiation damage vs. depth in crystal
















