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Polyethylene Naphthalate (PEN)'ZOJ PEN-based WLSR in Rare-Event

= Organic wavelength shifter (WLS) Reﬂec_tors “|[Searches

with quantum efficiency > 49% . - = [arge-scale liguid argon (LAr) volumes for rejection
(90% CL) [1] of neutron background
= PEN foils studied: . , L ||= Covering ~ 100 m2 of optically inactive surfaces with

= Thickness: 25 um, 50 um, 125 um -
= Production grade: Q51, Q53 . F:/:N Q53
= Surface: smooth, sanded

—SR Tetratex  Tyvek PEN-based WLSR for increased veto efficiency
PEN scalable alternative to commonly used WLSs
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= Reflectors (R) types used: ESR, % / / frotm g | scintillation visible
etratex, Tyvek 25 UM 25 um PEN - ngfeﬁn/ﬁ(: \§ = \\ // \ _
= Optically coupled or uncoupled smooth sanded Laminate \\\ NN N /
[1] G. R. Araujo, et al., Eur. Phys. J. C, 82(5):442, 2022, arXiv:2112.0667/5. / \: - ~
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Spectra & Relative Efficiency of PEN Foils
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LEGEND-1000 DarkSide-20k

= Neutrinoless double- = Dark Matter WIMP Search
neta decay in 7°Ge » Dual-Phase argon TPC

= Segmented LAr = Neutron Veto with Gd-

volumes lined with oaded PMMA lined with
WLSRSs -SR+PEN

= EXxcitation by 128 nm
(LAr scintillation wavelength)

= Temperature: 300 K - 35 K

= Highest relative efficiency for 25 um
foils and Q53 production grade
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Companson of Th|ckness & ProducUon Grades
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Efficiency of PEN-based WLSRs in LAr

= 25 um films not optimally mounted due to weak structural
integrity

= Identified no significant difference in light yield between ol R AR ¥ .l X

surface finish and reflector used R b

ICP-MS of Commercial PEN Batch

Z2-ton LAr cryostat

~l ~l

s 3
O
O ——

= JCP-MS of insufficiently performing batch of
PEN Teonex Q53 25 um
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= +/- 3% sys. error _ _
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