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The Light Monitoring System

1. The reference coefficient definition.


The reference coefficient was obtained as 
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where PMTref is the reading of the reference PMT from the LMS light, normalized to the signal from the YAP (yttrium aluminum perovskite) crystal with Am241 -source. The normalized reference signal had been then divided by the initial value of the signal. 
2. Influence of the magnetic field

It was observed during the actual experiment that with the field value of the pair spectrometer magnet the LMS reference signal changes by about 1.5%. The observation had been fully understood close to the midpoint of the experiment when some statistics had been accumulated. The magnetic field influence also was observed on the lead glass modules of HYCAL since they were also close to the frame, while lead tungstate (PbWO4) modules were affected less or not affected at all.
The reference signals were corrected as follows.

a) The value of the pair spectrometer current was introduced for each run through 
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Fig. 1 Left: the distribution of the reference coefficient with run number before correction on the effect of pair spectrometer magnet field value. Right: the same distribution, corrected. The first (top) distribution on the right is the magnet field value. The horizontal axes correspond to the run number. The correction described in the section 3, is applied as well.
the file current_ps.dat
b) The normalized reading from each reference PMT was multiplied by the value of the current (with appropriate sign) for each run and divided by a factor which was found from the fit. The criterion for the fit was the smoothness and consistency of the corrected reference signal (step c) distribution at different current. 

c) The final result for the reference coefficient was obtained by adding the quantity described in the step b) to the non-corrected value of the reference signal. The distribution of the corrected reference coefficient from run to run became a smooth line decaying to the end of the experiment. Only one fitting parameter was introduced for each reference PMT. Fig. 1 represents the distributions before and after correction of the magnetic field influence. The correction was applied starting from run # 4310, when the detector was in the location for the main statistics.   
3. The correction of “triple” LMS response from each individual channel of HYCAL.
It was observed that some of HYCAL channels had a triple value for the LMS signals for the three consequent run numbers. The same phenomenon was observed also for the reference signals. The effect was attributed to the different transmission level of the three different windows of the filter wheel used in sequence, for three sequential runs. During the experiment the six windows of the wheel were used in the sequence open-close, in order to eliminate any influence of the LMS light signals during the main statistics. The aperture was open only during the first 5 min of each run. Apparently, the three apertures used in sequence for LMS events had different transmission (within ±0.5%).

To correct for this problem we have prepared a map of apertures of the filter wheel for each run and introduced a new parameter – the filter wheel aperture number for each run. As it can be seen from the LMS distribution of the channel #56, Fig. 2 below, the problem was completely solved. 
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Fig. 2. HYCAL channel # 56 before (top) and after (bottom) correction on the filter wheel aperture 
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