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MPPC (Multi-Pixel Photon Counter)®
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20inch MCP-PMT in China

CE =100% In 2018 : 30% ----> 35%
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S.Qian, ICHEP2020
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LAPPD (Large Area Picosecond Photo-Detector)

Time Resolution

Testing at Towa State University, Matt Wetstein, ANNIE Program
LA PP D fea*u res for more details see talk by Dr. Vincent Fischer on Saturday

i 10°
i single-PE gain: 2.54 x 106
600+
I 102
400(- Fo
« incoming photon [ Peak Gain >» 108 10
top winclow - ‘ i
P j 200l @ low voltages 1 m
photocathode (pc) - i T . U ‘ x10°
pc gap B S Vo ~ao? 0 4000 8000 12000 16000
s \ \ \ 0 4000 8000 12000 600
S - s Transit Time
IS mrc'p[gap - T ~ , 25k Typical Single PE 500:_ Spread
mep 244 Z/Z/UUWZ/U /Z/ '([///L//Z/ / ~ 20- Pulses 400F-
L Lo L : E 15; FWHM: 1.1 nsec 3005 64 psec
anode gap S 10 E C e
anode readout Bt k= 2005 electronics limited
- _ F (with 40pS FWHM
All inexpensive glass % | At 100E laser pulses)
~5'60000 65000 70000 75000 0:
a . . . i
lllustration provided by Univ. of Chicago ime (psec) 64500 65000 = 65500 66000 66500
time (psec)
Incom Inc. LAPPD Performance, NNN18, Oct 31 - Nov 3, 2018, Vancouver, Canada L

Glass/ceramic body

Large Active Area: 195 x 195 mm?
Picosecond timing resolution
mm spatial resolution

QE >20% w/bi-alkali photocathode

LAPPD Price Projections

« Current costs are driven by overhead rates, non-reimbursed R&D Costs, and low
volume

* Costs drop rapidly, as demand and volume increases.

Fused Silica/Borosilicate window S ———  Incom projects price to drop from current levels as follows:
Flat square geometry, high filling factor Annual
Lower Cost per Unit Area Timing  Cmrcl Price  DOE Price Cum Vol. Capacity
Current $ 75,000 $ 50,000 48 48
1 $ 56,250 $ 37,688 58 82
i 4 2 $ 45000 $ 30,150 144 120
Incom Inc. LAPPD Performance, NNN18, Oct 31 - Nov 3, 2018, Vancouver, Canada 3 $ 36,900 $ 24'723 268 204
. . - 4 $ 31365 $ 21015 502 264
NNNI8, https://meetings.triumf.ca/event/2//contributions/|708/ 5 $ 30032 $ 20121 1000 278

With full scale production, and cumulative volumes of product produced
approaching 10,000 units, a price of $10,000 or less, for a full size LAPPD, is
entirely plausible.
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GasPM(Gaseous PhotoMultiplier)
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lceCube UpgradeH3D-Egg

arXiv:2108.05353

Hyper-K / IWCD(Intermediate
Water Cherenkov Detector)
multi-PMT
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Ceramics International 43 (2017) S423-5427
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Gadolinium PyroSilicate (GPS) TIMgCls (Ze=71.6)
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MCA Channel channel
IEEE TRANSACTIONS ON NUCLEAR SCIENCE, 54, 1383-1386 (2007) Jpn. J. Appl. Phys. 55, 090301 (2016)
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A CERN-led international
A collaboration develops 3D-printed
e Optical separation® 26T neutrino detectors

A 3D-printed “super-cube” scintillator would be the first occurrence of additive

*E ﬂv& % dazl- % I_—I H% . E\Z }ZIZ/ 0) _—l‘ L5 I ,I E ma:lnu:.‘:.\cturing being used in particle detectors and would allow more precise data
o BHMISTRDIAIBEIC

22 JUNE, 2020 | By Thomas Hortala
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arXiv:2011.09859
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