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Same setup

amplitude (mV)

Sipm > preamp > oscilloscope

Measure signal amplitude vs LED pulse

Amplitude. “Vpulser” (V) is the amplitude of the pulse
used to pulse the LED.

s it proportional to LED output pulse?

This is with one [ five sipms connected
to the preamp.

upixels fired

Is the signal from 100 ppixelsin 1 sipm =
the sum signal of 20 ppixelsin 5 sipms?
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Vpulser

Low gain saturates at ~ 15,000 upixels fired
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High gain saturates at ~ 915 upixels fired

4.2

Vpulser




Geometric efficiencies:
amm Fiber area = 0.785 mm?
X 2=1.67 mm?

Sipm upixel density: 40,000 ppixels / 9 mm?
= by 444 pUpix/ mm?

So, if fibers are butted up against sipm (no epoxy layer?) they would
illuminate
1.57 MM? X 4,444 Upixels/ mm?2 = 6,978 upixels



LED output vs Vpulser, measured with
a pmtis linear over this range.

LED measured directly with the sipm + preamp
(no tile) also appears to be linear...

But the LED stimulated tile, read out with the
sipm + preamp looks very different.

LED peak: 414nm
Pmt gain: 2 x 10°
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LED / pmt

LED / Tile / sipm LG
LED / tile / sipm LG’
LED / tile / sipm HG'
LED / sipm LG

LED / sipm HG

LED /sipm /LG
LED / sipm / HG
LED Tile / sipm HG

Vpulser




Same plot —log scale

amplitude (mV)

Vpulser
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LED / pmt

LED / Tile / sipm LG
LED / tile / sipm LG’
LED / tile / sipm HG'
LED / sipm LG

LED / sipm HG

LED / sipm /LG
LED / sipm / HG
LED Tile / sipm HG
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50.0mVQ |Mean " -800.0mVji&-800.57448m 50.0mVQ 2 V1: 800 .0pV 20.0ns/div 122ns 500mV Q ; Vi: 20.0mV 20.0ns/div 136ns
200mV Q M Std Dev* 8.318mV ji: 8.2833787m : -12.4mV 500mV Q StdDev* " 2.193mV i 2.3477341m -47 .2mV 5.0GS/s 200ps/pt 500mV Q IEA StdDev* | 1.801mV i 6.5385541m V2:-790 .0mV
20.0mvVQ : -13.2mv omV 20.0mVQ AV: -48 .0mV A -450mV 500mV Q AV : -810 .0mV




2 Tile optical / electronic saturation test

preamp starts
to-saturate

A

amplitude (mV)

o TielLG
A Tile1HG

414 nm LED A Tie21G

Vpulser (V)

Optical saturation?

preamp starts
to saturate

normalized amplitude

o Tile1LG/Tile2 LG
A Tile1HG/ (16 x Tile 2 LG)

Vpulser (V)




2 Tile optical / electronic saturation test: 365nm LED

preamp starts
to saturate

amplitude (mV)

o TielLG
A Tile1HG
A Tile2LG

Repeat previous measurement,
but with a 365 nm LED to excite the
Scintillator, not just the WLS fiber.

Vpulser (V)

preamp starts
to saturate

normalized amplitude

o TielLG/Tile2LG
A Tilel1HG/ (16 x Tile 2 LG)

4.2

Vpulser (V)




