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OCT w/ BPF  (presented on 4/18)

• OCT probability is increased due to the BPF.

• Total OCT probability : 17% → 28.6%

• Factor 1.7 increased.
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mechanism (presented on 4/18)

• The BPF reflects some of secondary photons from the fired cell and the reflected photons can fire 
another cell with a certain probability.
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アレイ型 SiPM のオプティカルクロストーク

≫カメラにはアレイ型 SiPM を使用する
≫隣接する画素へも二次光子は伝播する

≫ このオプティカルクロストークレートはこれまで評価されていなかった
≫ オプティカルクロストークの観点から保護コーティングを厚くする選択を棄却できる
可能性がある

≫保護コーティングはガラス板を貼り付けることで代用した
≫ 同じSiPMで測定できる
≫ 厚さの調整が容易である
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Plan of the OCT suppression

• Glueing an absorptive filter on the SiPM surface may be able to reduce the OCT due to the reflection 
both at the reflective filter surface and the SiPM surface.
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/10Absorptive filters
• I glued 3 absorptive filters on the SiPM by using transparent silicone rubber (Momentive material 

TSE3032)
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Edmund

Parts #

Measured

transmittance


@ 515 nm

Data sheet 
transmittance


@ 510 nm

Guaranteed 
transmittance


@ 510 nm

BG39 
t=1mm 14-418 85.7%


(94.5%)
87.7%

(97.0%)

84%

(93%)

BG39 
t=2mm 14-419 84.6%


(93.3%)
85.3%

(94.6%)

78%

(86%)

BG40 
t=1mm 14-421 89.8%


(99.0%)
89.0%

(98.1%)

88%

(97%)

Upper line : surface reflection is included (9.3% assumed)

(Lower line) : internal transmittance only



/10

30

25

20

15

10

5

0

Op
tic
al 
cr
os
st
alk
 (&
 a
fte
r p
uls
e)
  (
%
)

w/o BPF w/ BPF w/o BPF
w/ BK7 (t=1mm)

w/ BPF & 
BG39 (t=1mm)

w/ BPF &
BG39 (t=2mm)

w/ BPF &
BG40 (t=1mm)

configuration

 Intra-channel OCT
 Inter-channel OCT
 Total OCT

Absorptive filter effect 6

BG39 or BG40

FF01-520/70

SiPM

Vacuum window (BK7)
FF01-520/70

SiPM

Vacuum window (BK7)

SiPM

Vacuum window (BK7)

BG39 and BG40 suppress both

inter-channel and intra-channel OCT more than 20%.
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BK7 case 7
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 Intra-channel OCT
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FF01-520/70

SiPM

Vacuum window (BK7)

BK7
SiPM

Black sheet
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SiPM
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BK7 decreases the intra-channel OCT 

and increases the inter-channel OCT.


The total OCT is not changed.
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BK7 case

• Some portion of the secondary photons can 
escape to the adjacent cells through the glued 
BK7 window and cause the inter-channel OCT; 
therefore, the total OCT does not change.
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Transmittance check w/ SiPM

• I compared the received light yield of SiPM w/ and w/o the glued absorptive filters 
to confirm that there is not unexpected problems.

• BG39 (t=1mm) : 89%

• BG40 (t=1mm) : 95%


• These are a little bit lower than expected (TSE3032?) but there is no unexpected problem.

• If we use an AR-coated filter, it will increase by ~5%.
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LD (OSRAM PLT5 510)

Temperature stabilized by TED200C

Monitor PD

PDA10A

SiPM temperature 
-10.0℃

Light is diffused by 
DG10-220
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Summary & plan

• The glued absorptive filter can decrease OCT both intra-channel and inter-channel OCT as 
expected.


• The reduction is almost saturated even with BG40 t=1 mm.


• I plan to use an AR-coated BG40 t=1 mm  
for the next prototype.

• OCT (& AP) will be reduced 29 → 7%. 

It reduces the excess noise ~20%.

• Signal yield will not be decreased.


• The OCT suppression by using absorptive filters is probably an interesting topic to SiPM users. 
I would like to report this phenomenon to a dedicated journal (IEEE sensors journal?) with 
supplementary measurements.


• checking the OCT suppression with several other color glasses
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Back up
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PLT5 510 spectrum
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Spectrometer:

Ocean optics USB4000-VIS-NIR 350-1000



/10Measurement set up
• Setting : -10.2℃, Vov=3.0V

• Oscilloscope trigger is set to channel B-2 (~10mV), then the waveforms of channels B-2, B-3, C-2, 

C-3 are taken simultaneously

• 250MS/s, 250S/shot (1us)
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