Directionality for nuclear recoils in a liquid argon Time Projection Chamber
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The key point 1s to 1rrad1ate the TPC w1th neutrons and produce parallel or
orthogonal nuclear recoils, with respect to the Eqirr field in order to probe the

directionality in liquid argon.
The neutrons are generated through the p(’Li,n)’Be reaction with the 15 MV
Tandem accelerator at the INFN Laborator: Nazionali del Sud, in Catania.
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S1: produced in the liquid Ar by the
scintillation light due to both the excited Ar
atoms, and the recombined fraction of the
1onized atoms.

Two weeks beam run in February 2020
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S2: produced in the gas layer by the free
| electrons escaped from recombination and
CZMM  drifted up to the liquid surface.

Calibration 1n sigle phase mode with 24!Am source.
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The primary 711 energy and the
positions of the TPC and of the

' LL.Scis are tuned such to select
nuclear recoils of about 70 keV

in the TPC.

Ele b et | From the S1 vs S2 yield anti-correlation, due to the
| different ratio of recombined and drifted electrons at different
Earife, we obtain:
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The free electron R inside the ionized
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the recombination expected to depend on recombination For details see : Y, (PE/keV) and the pulse shape discrimination,
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Events of interest are selected
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