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Signal Processing with WireCell in SBND
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The Short Baseline Near Detector (SBND), a 112 ton liquid argon time (2[) Detector Response; Time & Wire Dimensions

projection chamber (LArTPC), is the near detector of the Short Baseline The raw digitized TPC signal is a convolution of the arriving ionization electron distribution (time

Neu.trinc? Progra}m [1]: In a LArTPC,. iopizati_on elgctrops fro_m a chgrged dimension), the field response describing the induced current on wires from moving charge (wire
particle interaction drift along electric field lines, inducing bipolar signals dimension), and the overall electronics response [2].
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deconvolution, and signhal processing to recover the original ionization
signal. WireCell, a software package developed for LArTPCs, implements
2D deconvolution (in time and wire dimensions) to correct for the inter-
wire induction field effects inherent to LArTPC signals [2].
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The main steps of SP are 2D deconvolution, high-frequency (HF) filters, Yoy Oy ;1 (mersmsngwied) U I 2 jﬁb@ g o
low-frequency (LF) filters, and region-of-interest (ROI) finding. ROls are Geometric coordinates and o.oo-""""jg'l """ i'";"';'—,_: """" 003 """"" e o e e g
implemented to limit LF noise and preserve charge extraction [2]. Filter angles. The 0, angle of the | sigma [MHz] (Qecon = Qtrue)/Qtrue 6y [degrees]
: : : : ionization affects the signal Absolute bias as a function of tight Fractional charge difference Bias and resolution of charge extraction using
functional ShapeS also shown in both the time and frequenCy domain. shape on the wires. LF filter parameters in 0,, € [45,60]. distribution for . € [0,5]. optimal SP filter values for all angular bins.
o To optimize the SP chain in SBND, we simulated minimum-ionizing particles in known 6, bins to
Raw waveforms include . : : : : :
true charge noise, electric field response, maximize the charge extraction performance (bias, resolution, failure rate). We performed coordinate
Raw Waveform electronics response, and : : : : : :
raw wvfm signal. ’ descent over SP filter (e.g. HF Wiener, LF, wire filters, etc.) values to determine optimum parameters.
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