|Jessica Lock

CharaCterisatiOn Of a Um\/ergity 0T Sussex
Planar Opaque LiquidO On behalf of the

LiquidO Collaboration

Detector with Cosmic- Contact: {I831@sussex.ac.uk
Ray Muons 1S

WIN Conference, Jjune 2025 UNIVERSITY

OF SUSSEX

The LiquidO Concept!? 0
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» Opaque light-producing ™
media (e.qg. scintillator) AN\
makes up the detection ™ — o\
volume. - 7

Muon 1maging 1S a non-intrusive and non-
destructive 1maging method with uses In
nuclear security, CIVII engineering,
archaeology, and many other areas!*. This

poster shows a prototype that will test the

herformance of a LiquidO detector in muon > Opacity forces photons

tomograpny. to undergo a random
walk about their Origiﬂ = —1000t
stochastic confinement T Light paths in
of light. transparent media

200

» Dense arrays of
wavelength-shifting
fibres pick up and
transmit the light to
silicon photomultipliers
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9 The Tile: A Planar LiquidO Detector

Above and below the Tile sit
two pixelated muon taggers,
each made of 04 optically
separated transparent plastic
scintillator cubes covering a 3 X
3 Ccm# area. This enables
shifting fibres tagging of 12 muons/hr through
> - e o Spec_lﬁc: regions _for a  high-
M Nore prehin x. -y, confidence selection of muons

and z directions | - throuagh ke ositions  for
. . . The eight lavers of fibre act as J | Y P
> Light collection with J Y characterisation purposes.

The Tile has:

» 168 x16.8 x55cm?’
scintillator volume

» 8 layers of St. Gobain
BCF-91A wavelength

four layers. Each palir of layers

Harramla;su >13361-3050- goes to one SIPM on the array. A T e
AE-08 5IPM arrays n the graphic above, the two lit

> 2 fibres per SIPM to up fibres share an SiPM. The

iINncrease light output diagram below illustrates how

» Read out using PETsys the 32 fibre long rows converge
TOFPET2 AS|Cgl3] iNnto the 8 x 8 grid to match the

> NoWasH™ opaque ’ Above to the left shows a 3D

scintillator using Z_ = orinted qguide for centring a
| AB+PPO+POPOP+15w.t.% ({1 tagger. Above to the right shows

wax with a ~0.5 mm a tagger with it's cooling
| | module attached. The square
scattering length

on the front plate covers the
> Expect ~17,000 muons/hr tagger area.
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