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The setup

Source (Sr-90, 56uCi)

Trigger box - containing both the Hamamatsu SiPM and pre-amplifier used for the triggering

* Tileis placed in between the Trigger box and the source
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The setup - Measurements

Two Hamamatsu MPPC S13360-
3025CS SiPM’s were used
* One for the readout
* One for the trigger.

Setup allows for uniformity
measurements by exposing

different regions of the tile to
the source
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Test Tile is placed between

the source and the Trigger

 ATLAS Tile

* St Gobain BC404
scintillating tiles

Can see each of the photo
electron peaks in the signal [ wed
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ATLAS Tile - Uniformity measurements

Fiber
Tile is placed on a table with an arrangement of
holes in a grid — to allow the source to be held in
a number of different location on the tile

Measurement at this location

Extract Photo Electron (PE) spectra by...

* Collecting 50,000 triggered waveforms

* Take the minimum of each waveform and plot spectra
Fit to a Landau distribution

*\ Repeat for a number of locations on the tile for
uniformity test

* After subtracting the position of the pedestal
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ATLAS Tile - Uniformity measurements
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ATLAS Tile - Uniformity measurements

S )
3 = Plot the most probable
value of the fitted Landau
55 distribution
The most probable value
of the fitted Landau for
2 each potion is each divided
by the same value of the
1.5 centre position
. * Note that the most
probable value
increases closer to
0.5 where the fiber is
located (i.e. see more
% 05 1 15 2 25 3 35 4 45 PE peaks on average)

* Also note the hole in
the tile courses one of
the bins to have a small

Aside from the above notes — the tile is fairly uniform most probable value

Graham Lee - University of Bergen



New Tiles — St Gobain BC 404 scintillator

So far we have looked at two shapes of the
St Gobain BC 404 scintillating tiles
* Hex shape (9 cm?)
* Square shape (3X3 cm?)
* In the upcoming examples, both
shapes have the SiPM’s mounted
on the right hand side

Tiles are wrapped with two layers of tyvec
top and bottom with two layers of Teflon
tape around the sides
e 1mm hole in the tyvec to allow light to
pass through
e Can also be used to allow 1mm
fibre to also pass through
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BC-400 BC404 BC-408 BC-412 BC416
i 0,

Light ol e 65 68 64 60 38
Anthracene
Rise Time, ns 0.9 07 09 1 -
Decay Time, ns 2.4 1.8 2.1 3.3 4
:'S"Se vldt, FAH, 2.7 22 ~25 4.2 53
Light Attemiatlon 160 210 210 210
Length, cm
W/ ea gt o M. 423 408 425 434 434
Emission, nm
No. of H Atoms per

3 22 5.23 521 5.23 523 5.25
cm®, (x10°%)
No. of C Atoms per

3 22 4.74 4.74 4.74 4.74 4.73
cm”, (x10°%)
Ratio H:C Atoms 1.103 1.1 1.104 1.104 1.1
No. of Electrons per

3 23 3.37 3.37 3.37 3.37 3.37
cm®, (x10°%)
Rncpal o General Fast FoF Large Large area,
uses/applications . counters,
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New Tiles — St Gobain BC 404 scintillator

So far we have looked at two shapes of the new tiles
 Hex shape
e Square shape
* In the upcoming examples, both shapes have the SiPM’s mounted on the right hand side
* For these titles the spectra is fitted best with a Gaussian
 Something more we need to understand?

5007 T
450
400
350
300
250
200
150
100
50

A R
—00.1—0.05 0

.05 0.1 015 O.

Graham Lee - University of Bergen



New Tiles — Compare Uniformity — Hex Shape

Average number of PE peaks in the
centre position = 17.49
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The mean value of the fitted Gaussian for each potion is divided by each the same value of the
centre position

* Note the increase in the number of PE’s in the right most bin

e Tileis fairly uniform
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New Tiles — Compare Uniformity — Hex Shape

SiPM’s mounted on the side
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New Tiles — Compare Uniformity — Square Shape

SiPM’s mounted on the side
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The mean value of the fitted Gaussian for each potion is divided by each the same value of the
centre position
* Note the increase in the number of PE’s in the right most bin
e Tileis fairly uniform
* See alot more PE peak on average
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New Tiles — Compare Uniformity — Square Shape

SiPM’s mounted on the side
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New Tiles - SiPM’s mounted in the center
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New Tiles — Comparing the centers

Comparing the centres of the Hex tiles for the
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Conclusions

Both the ATLAS tiles and the St Gobain BC 404 scintillating tiles have been tested with a Sr-90
source

* Testing uniformity has proven to be successful, but can still improve some aspects of the
setup
* See more PE peaks when using the Hex tiles compared to the Square tiles
* See much more PE peaks when using the fibre in the case of the Hex

e Still to do...
* Measure uniformity for tiles with the fibres mounted to the tile

* Measure uniformity of the square St Gobain BC 404 scintillating tiles (with and without
the fibre)

* Measure the light yields for all of the above
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