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» 1% rejection studies,

e Cosmic muon simulation.



n° rejection studies
» Select a vertex with a n® decay.
* Select EM activitity in the event.

* Find the nearest EM activities compatible with the vertex (gap
identification):

- a distance between the vertex and the start of EM shower is a
powerful discriminator in v,CC background rejection.
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n° rejection studies
e Currently, vertex has been selected using MC truth.
 CNN were used to tag clusters as EM-like/Track-like.

e Search for the compatible EM-like hits in the close vicinity of the
vertex: different criteria has been tested (various existing shower
reconstruction algorithms/components to be tested).

Algorithms shared between DP and SP:
- CNN tagging, which allows for:

- algorithms dedicated to EM showers: never tried with
reasonable EM/track separation in full events.

4000 T T L S T :
Arrrnnnnn Direction beiwe_en cluster Center of Large em cluster not = T , T T . T I. ) =
mass and frue pi0 vertex related to interesting - 3800 — SprIOUS em GC*IVI"Y —
vertex LD E - 3
Direction between cluster start and ann® - = -
----------- cluster end sun® - . _\h“()_— —
------ E ' -
R L 3400 — . ' —
2 FEoo Pi0. vetex =
’ 20— mip track —
- a . W -
X 3000F- ' . 3
Track (m.i.p particle) ‘::\ C ! . ! -
. 2800 = .. Pi0 shower ] =
’. Large Em-region, 5 y ' 3
*, directions related to 2600 — ~ —
vertex F -
* 2400 e —
Q‘ = 3
% 2 =
. 1 |

P S T T N ST TN SN SN TN ST ST SN (T SN SO W W AU
100 200 300 400 300

From Andrea Scarpelli 3



Towards cosmic muon simulation

Simulation of cosmic rays is being prepared in CORSIKA for both ProtoDUNE-DP
and 3x1x1.

Geant4 is used to propagate muons inside the detector.

Still using DP geometry with the horizontal drift: muons rotated accordingly.
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rotated simulation:
cosB = -Py/|P| @ = tg(P,/P,) Not rotated simulation: Y vertical, X horizontal
Rotated simulation: X vertical, Y horizontal.
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LArSoft Reconstruction Hackathon, 28-29 June, at CERN



