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Motivation

AMeasure properties of commercial scintillators
and choose the best for prototypes building.




Scintillation principles light emissionmechanism
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Scintillation principles emissionand absorptionspectra
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Technicalattenuation length

A Thetechnical attenuation length (TAL) of a plastic scintillator bar is defined
asthe length of scintillator reducing the light signal by a factoe ahd dependingupon:

bulktransmission of the scintillator,
scintillatorthickness,

shapeof scintillator,

Cc: c: Cc: c:

reflectiveproperty of the surfaces.

O 0 Z‘Q( _)+6 Z'Q( _)+y0

Al, A2¢ amplitudes
o X - distancefrom light detector
500 to 1000mm longscintillators t1 - technicalattenuationlength

y0 - background




Setup for TALmeasurements

In measurement following equipment was used:

A UV lamp with 365 nm wavelength
<:> of maximum emission;
silicon PIN photodiode BPW 34 B with
2.73x2.73 mm? active area;
digital multimeter Rigol DM 3064;
power supply ZUE 5352 M;
aluminium rail with 8 mm diameter holes
drilled every 50 mm.
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Plasticscintillator stripsusedin JPET

BC420 EJ230 BC404 EJ200 UPS923A SP32 EpicPS
Dimensiondmm?]  5419x300 7x19x500 6x24x500 6x24x1000  6x24x1000  6x24x1000  6x24x1000
Used in PET 24 strips 192stripsbig 312 strips 1m long with
rototvoe smallbarrel barrelwith modular PET WLS and Researchtior onemeter module withSiPMs
Protolyp with PMTs PMTs with SiPMs SiPMs
Data from manufacturers
Decay time [ns] 15 15 18 2.1 3.3 2.5 2.4
Light output
'gh* outpu 64 64 68 64 56 56 50-60
[% of anthracene]
Wavelength of
maximum emission 391 391 408 425 418 425 415
[nm]
_ V> >0
Ligh i
Ight attenuation 110 120 160 380 400 NA 200
length [cm]
Polymerbase PVT PVT PVT PVT PS PS PS




Voltage (mV)

Results folUPS923A PS6x24x1000 mrastrips

= UPS-923A PS1
ExpDec?2 Fit of "L
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Equation

Plot
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Voltage (mV)

Voltage (mV)

Results forEpicPS 6x24x1000 mrastrips

m  Epic PS1
ExpDec2 Fit of "L

Model ExpDec2

= Al* -XIt1) + A2% -X/t2,
Equation y e ) exp( )
Plot Voltage
yo 0,06 +0
Al 2,21028 + 0,16544
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Reduced Chi-Sqr 0,00105
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Results forSP32 PHx24x1000 mrastrips

m SP32PS1
ExpDec?2 Fit of "L

54 Model ExpDec2
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Voltage (mV)

Voltage (mV)
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Results foreE3200 PS6x24x1000 mrastrips

EJ-200 PS56
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Voltage (mV)

Summaryresultsfor 6x24x1000 mm~3
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Summaryresults6x24x1000 mm~3

Scintillator

6x24x1000
mm~3

EJ200 PS56

EJ200 PS57

UPSO023A PS1

UPS923A PS2

EpicPS1

EpicPS2

SP32 PS1

SP32 PS2

TAL
for LRscan
[cm]
t1 = 4.0550.42
2 =161.5251.13

t1 = 1.0850.05
t2 = 166.93% 1.67

t1 = 4.0651.08
t2 = 63.83 0.58

t1=4.1751.39
t2 = 68.850.61

t1 = 6.2750.86
t2 = 41.03;0.67

t1 =5.1650.33
{2 = 49.4352.27

t1 =7.550.69
t2 = 28.29% 0.56

t1 =7.1650.49
t2 = 29.045 0.41

TAL
for RLscan
[cm]

t1 = 1.9850.97
t2 = 157.8% 2.75

t1 = 15.575 3.55
t2 = 80.88; 6.05

t1 =8.8251.41
t2 = 79.96; 1.8

t1 =5.9550.41
t2 = 43.2650.84

t1 = 6.5850.91
t2 = 49.665 1.24

t1=7.1150.37
t2 = 29.2450.41

t1 = 5.4550.74
t2 = 28.78;,0.53

TALfrom
specification
[cm]

380

400

200

NA
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Resultsfor 500 mmlong EJ3230stripswith different crosssections

Scintillator TALfor LRscan | TALfor RLscan Crosssection
500 mm [cm] [cm] surface[mm~”2]
210

Hexagonal9 mmside t=50.1751.83 t=59.3951.92

Square 14x14 mm t=47.86p3.36 t=47.02p1.45 196
Triangle, 17 mnside t=35.7651.37 t=40.7851.11 125
Rectangular5x19 mm t=31.5650.74 t=29.8550.55 95

TAL fromspecification= 120 cm



Moisture cured low refractive index optical coating

Increase trapping efficiency: coating reflects more
light to the end ofscintillator.

Cover saw markfrom polishingand scratches

at the surface

http://www.mypolymers.com/



