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The XENONRT experiment, searching for WIMP Dark Matter,  aEEmmmmm—— 200, S S 6;0?
has already excluded a vast region of its parameters space. (Rmet‘a)gg-, II‘EXI?NON"T A '@
e experiment features a v L
To probe lower WIMP cross sections an increased statistics is double-phase Xenon cylindrical TPC. \\ J’\?y
demanded. ~ Lo comsitivty 20 sonsitviy Whenever an event occurs in LXe volume, the deposited ‘\ &
| | 5 O lé: , energy is split into three different channels: \
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selection g N L. (1% drift time = Time 0 DOI: 10.1103/PhysRevLett. 131.041003
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V) g Y Increasd statistis On the sl-s¢ plane, it is possible to discriminate the WIMP signal-like I R v
= 102 events from the backgrounds. S [, .
WIMP Mass Mo [GeVi/c’] The surface background (green), is characterized by lower S2 signals due %103-“ > |
to the electrons collection at Teflon panels.
Traditionally, the analysis is performed in the signal corrected space and, to .
reduce the computational time, only the r spatial information is used. 0 TS
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Air-born ¢¢Rn
daughters may plate

out on Teflon panels
used to optically define
the TPC volume.
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219ph, due to its long half life (22y), constitutes a stable
background for WIMP searches. To model it we need:

e °'%Ph chain energy spectrum (obtained with GEANT4)
e Electron survival probability (obtained with PyCOMes)
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Indeed, electrons !
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be trapped by ~60 RO
the Teflon panels, —80
due to the Teflon

charge up
phenomenaon.
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Thanks to the LXe

high stopping-power,

the surface background events
are  clustered in the
neighborhood of the TPC
borders. However, in terms of
/ contamination level, the Teflon
panels differ from one
anather:

they have been differently exposed to air. This is evident in the
events Theta distribution.
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By using the data-driven R
and Theta distributions and
assuming an initial uniform
Z distribution, it Is possible
to build a good model for this
background.

This is fundamental to
design a new (R,Theta,)
FV cut and gain statistics.
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For further information
on this study, please
contact
cecilia.ferrari@gssi.it
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R(S1,52) =

To reproduce the reduced S2 va
detection efficiency has to he moc

With flamedisx modelling and inference toolkit, it is
instead possible to build a full dimensional model for this
background, by exploiting blocks representing the
conditional probabilities of the physics processes that
build up an event.

By using the explicit likelihood fit it is possible to heavily
reduce the computational costs.
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ues, the block modeling the electron
ified to include the survival probability

P |n¢ map and a nuisance parameter p0't

det prod)

electron_detection_eff = extraction_eff"

Equiprobable binning y? test, p_value = 0.89

Equiprobable binning y* test, p_value = 0.28

nat reduces the nominal electron lifetime.

exp(-drift_time*p0 /e_lifetime)*survival _probability(r,z)

randomly selected 130 events, we get the
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following best fit values.

p0: 20.2:0.2
Single electron gain: (4.25 = 0.07) PE/electrons
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o-deviation from pun;x =3.8 counts

Single electron width: (29.1 + 1.9) PE/electrons
Photoelectron std: (2.3 ¢ 1.2) PE/PE
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From bath Goodness of Fit tests and
visual matching, we can say the model 13
agrees with the data.
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Thanks to this study, we measured the surface background e

fective activity inside the XENONRTTPC preliminary

ef fective
APleOchain o (

SRO data for WIMP searches.
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In the near future, we will design an optimized (R,Theta,Z) fiducial volume and refit, with the flamedisx toolkit, the XENONnT

By optimizing the model on a data-set of ™
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