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ABSTRACT CORRECTION ALGORITHM

Single-Photon Avalanche Diodes (SPADs) monitor the longitudinal density of the LHC beams by Average sensitivity: The photon rate, y[t], can be expressed in terms of the
measuring the temporal distribution of synchrotron radiation. The relative population of nominally ’ ’

empty RF buckets (satellites or ghosts) with respect to filled bunches is a key figure for the measured avalanche rate, af[t], the afterpulsing rate, 7, [t], the average SPAD

luminosity calibration of the LHC experiments. Since afterpulsing from a main bunch avalanche can sensitivity, h[t], and a constant background rate b: )
be as high as, or higher than, the signal from satellites or ghosts, an accurate correction algorithm ] = — Ind — 1—(1—alt])e'mlt _
is needed. Furthermore, to reduce the integration time, the amount of light sent to the SPAD is yitl=

h(t]
enough so that pile-up effects and afterpulsing cannot be neglected. The SPAD sensitivity has also : e ey e e C L : :
been found to vary at the end of the active quenching phase. We present a method to characterize To estimate the averageAS]tMty in time bin t', histogram events in the interval

and correct for SPAD deadtime, afterpulsing and sensitivity variation near saturation, together with [t’ — Tsmax, t' — 1],need to be taken into account (for earlier events, S[t'] is
laboratory benchmarking. restored t,o 1). In a single turn, 5 avalanche configurations (a-e) are possible:
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