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WOM idea

Basic concept
mWavelength shifters (WLS)

m concentrate light

PMT & Electronics

______ adiabatic
light guide
WLS paint

Features

______ wavelength shifter
coated glass tube

m|arge collection area quartz

glass

m|ow noise rate (few Hz)

<€— pressure housing

mbetter UV sensitivity

mcost effective
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WLS testing

Goal
moptimized WLS paint Solvents

mDichlormethane, Anisole,
Tuolene, Xylene

Plastic carriers

=PMMA Wavelength shifters
mParaloid B82 / producer mp-Terphenyl
=soft = Bis-MSB
s PEMA =PMP
mParaloid B72
mhard =8P
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Wavelength shifter efficiency
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Paint selection

Best paint
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Inting

Pa

Dip coater

m|leverage ~2m

mspeed control

= fully electronic
= 0-10 cm/min

Setup

mclean room
— minimal dust
contamination

msuction unit
— safety
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suction unit

linear motor

sample
holder

paint
container



Dip coating

Dipping speed

mfaster dipping
— |ess time for
paint to run off
— thicker layer

Layer thickness

mweigh WLS layer
— well reproducible
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Optical thickness

0.25 ; ; ! ; ; !

Control absorption
0.20

m\WLS concentration

m|ayer thickness > 0.15
- maximize 5
. )
efficiency E 10
C = Concentration | C:HV:H
V = Velocity FH cHwve| 005
H = High H c:MVvH
M= Medium C:LV:L
L = Low F C:LV:H 0.00
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Theoretical efficiency
mew s = 80-1009% (7)
BETIR = 746% 0.20

mewLs-ETirR > 009%
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Sources of losses?
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mabsorption
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Absorption

Photodiode
Setup > 0.30 , ; , ,
g g  PMMA
; 5 FH Quartz Glass
0.25 - - Borosilicate
o 0.20|
Light source ﬁ 5
_1 C
= QL 015}
=
=
L
0.10
. ~——
mgeometrical 0.05}
correction applied
0.00 i i ‘ i
: 50 100 150 200 250
AbSOrpt|On T Distance [mm]
mwhat is the source? start of

paint
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Photodiode

(Re-)absorption test

ldea

mshifted light is
reabsorbed
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: ' : ' : — Back
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Ere-emission
-> likely lost

Emission
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Maximizing Liouville

Liouville theorem
mEntendue (aperture - solid angle) is constant
= (Only) detect photons that enter the WOM

| Accepted ph__g_t_g_ns

efficiency

air
1.00

|

-1 -05 n 0.5 1
cos(inc. angle)
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Maximizing Liouville

Triangular surface grid

mcheck performance with
ray-tracing code

moptimal angle o« = 45°
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Maximizing Liouville

Semi-spherical surface grid
(lenticular arrays)

mMmaximizes acceptance
mgain 379% w.r.t. flat
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Choice of PMT

Hamamatsu R11920-100

mhigh QE (32-359%350nm)
= oW noise

w
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Prototype development
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Prototype development
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Prototype development

Quartz press!
ing (r
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Prototype development

Light collector
(@9cm)
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Prototype development

T AET A Light collector
.' (@9cm)

4 K

Quartz press
housing (rate
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Prototype development
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Prototype development
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Summary

mWavelength shifting Optical Module

- High effective area at low noise

mOptimizing WLS and light guiding
- Significant gain with home-mixed paints
- (Re-) absorption in transport?

-> Lenticular arrays can
increase acceptance

mSelection of PMT

-> 10Hz noise level seems reachable
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