NEST: the powerful tool for simulating low
energy processes in noble elements

Ekaterina Kozlova on behalf of the NEST collaboration
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About NEST

1 C++ package with Python equivalenegtpy
} Optional GEANT4 and ROQT integration

} Simulates the scintillation, ionization, and
electroluminescence processes in xenon and argon

1+ Github:
1 Collaboration Website:


https://github.com/NESTCollaboration
http://nest.physics.ucdavis.edu/

Low-energy NR in xenon
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Low-energy ER Iin xenon

Light Yields for B-Electron Recoils
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Discrimination in xenon

+ NEST Is also capahbd¢ simulating NR/ER leakage
+ Useful feature for signal/background discrimination

Simulation of LUX 2013
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Low-energy NR in argon
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Counts/bin

Low-energy NR reconstruction

80; 193 Vv/cm
- —— Data
- a
701~ H (a) —— MC (SCENE)
605_ 47 N | w2/ndf = 19.4/9
501 :+ —l Leff = 0.202 = 0.002
- — . R, = 1.30 = 0.16
40f ' .F
30}“ %q
200 | =11
- 4 1L
1064 1 B
o:. .} A = | (e | m.-:-:*#
0 10 20 30 40 50 60
Slc [PE]

90
BOE—
705
60/
50;

30}

20

40

ITITvIT

---------------

TIT [
—=

f

YT

--------------

— Data
~—— MC (SCENE)

Qy = 11.4 = 0.2 PE/keV

R, = 0.25 + 0.01

10 4 P #
oD*Jt;....n....tﬁF#ﬁii*;h....a....u..”
0 100 200 300 400 500 600 700 800
S2 [PE]

} (a) S peak and (b) Speak forl6.9keV NR IinLAr by

SCENE

8



Low-energy ER In argon
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Comparison of CENNS.Oresults
from the two 83mKr
componentseparation analyses
comparedwith the NEST predictions
Takenfrom arXiv2010.11258

1 Models are based on xenon ER beta model
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