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Decp learning-based object algorithms enable the simultancous classiication and local-
Seation of any amber of object in imago data. Many of these lgorithms re capable of oper
time on high resolution images, attributing to thei age
Abstract Wo prosont an end-4o-end object detection sipeine desi
the Migdal effec, using high-resolution image data

in the MIGDAL experiment, The Migdal effect in muclear scattering, crucial for

arches, has yet to be experimentally confirmed, making its detection a primary goal
improve sensitivity to low-mass (sub-GeV) WIMP-like dark matter candidates. However, L experiment. Our pipeline employs the YOLOVS object detection algorithm and is trained

on real data to enhance the detection effciency of muclear and electronic recoils, particularly th

xiiliting ovrappin tracks that ao cicativ of tho Mgdal effet. When depoyed nline o0 the
MIGDAL readaut PC, we demonstrate our pipeline to process and perform the 5
on 2D image data fuste than the peak 120 fame por second acquisition ate of ehe CMOS ¢
Appiin these smesap offz,wo demonscaotht v can e ample of 20 millon camera

‘o around 1000 fames whil maintaining nearly allsignal that YOLOVS s able to
ity mneirming e ok el e e
potential of pipelines similar to ours significantly nm)rwvmv‘h-‘drht
requiring rapid and precise ob tification in igh-throughput data environments

Many dark matter experiments are exploiting the Migdal effect, a rare atomic proce

this process is yet to be directly observed in nuclear scattering. The MIGDAL experiment
aims to make the first unambiguous measurement of the Migdal effect in nuclear
scattering. A low-pressure optical Time Projection Chamber is used to image in three-
dimensions the characteristic signature of a Migdal event: an electron and a nuclear
recoil track sharing a common vertex. Nuclear recoils are induced using fast neutrons
from a D-D source, which scatter in the gaseous volume of the detector. The experiment

& c - L INTRODUCTION competition in the TmageNet 2 This re-
is operated with 50 Torr of CFy using two glass GEMs for charge amplification. Both light R Teoright o, lkoming e ‘m'mfm
and charge are read-out, and these measurements are combined for track reconstruction. Convolutional neural networks (CNNs) as backbones ~ ©f modern computer vision research.
. B s = - . . for computer vision systems have found remarkable suc-  have enabled a host of other computer vision applications
Commissioning data has been recorded with fast neutrons at the Neutron Irradiation cess in extracting meaningful information from image including regression predictions of image inputs, object
Laboratory for Electronics (NILE) at Rutherford Appleton Laboratory in the UK. Results of & oo date. Al [ was cme of e 0t finjr Sétactu, Kay. pafit detechian, and dnsance segments-
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A tion as exemplified with the image data from our exper-
the experiment’s commissioning and the performance of the detector with a high rate of achieved a Top-5 image classific error rate that was ~ iment shown in

p
highly ionising nuclear recoils are presented, along with results from low energy more than 10 percentage points lower than its closest ;.1::‘"{%‘;,:.1.‘,:;“.“}“&‘.:’.‘J“f.‘,&;‘nﬂ:.\::‘ ,.:‘.h;.::fu:i‘::.'.; ,‘:.:

electrons. Initial results of light and charge read-out with low pressure noble gas - passed through an algorithm (often a CNN) and mapped
to discrete and continuous sets of outputs, respectively
Common examples of classification and regression tasks

mixtures are also presented. * jschueler] Bunm.edu C
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