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LAPPD development groups:

A A.V. Lyashenko ( alyashenko@incomusa.com), B. W. Adams, M. Aviles, T. Cremer, C. D.
Ertley, M. R . Foley, C. J. Hamel, M. J. Minot, M. A. Popecki, M. E. Stochaj, W. A.
Worstell, Incom Inc, Charlton, MA

A A. U.Mane, J. W. Elam, Argonne National Laboratory

A 0. H.W. Siegmund, University of California, Berkeley

A Prof.fH.J.Fri schds group ( E. Ang e lUniceosity ofA .Chidadoa gi n

A Prof. M. We t s t gylioupdl®va State University

A R. Wagner, J. Xie, Argonne National Laboratory
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(a) Default simulation.

C.Aberleet al., JINST 9 (2014)Xiv:1307.5813
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LAPPD applicabiity ANNIEEEXpermenint 6

5 ILAPPDs anezbeingdnstatieded
- BEven a small number of LAPPDs can make a big difference Iin
the right context

ANNIE Simulation
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- In ANNIE, the addition of 5 LAPPDs greatly improves
reconstruction of muon track parameters

Details: http://annie.fnal.gov

Incom Inc. LAPPD Performance, VCI19, Feb 18 d 22, 2019, Vienna, Austria



LAPPD Pilot Production Timeline

A DOE Funding to create infrastructure and demonstrate a
pathway toward pilot production ( April 2014)

A Facility operational ( November 2015)

A LAPPDCommissioning trials initiated (December 2015)

#9 09/14/2016, First Sealed Tile & Aluminum Photocathode

#15 003/31/2017, QE >20% demonstrated

#22 010/10/2017, moderate QE, High Gain MCPs, Peaked SPE PHD

#3105/ 25/ 2018 Functional Tiles with o0Pe
#36 - 10/16/2018 0o First GEN II, Ceramic Body LAPPD

#37 011/13/2018 96 High QE ~24% and high gain ~10 7 in the same tile

#39 001/23/2019 A& High QE ~25%, low noise @ high gain ~ 10’

A Exploitation (2018 -)

Currently Producing prototypes  for early adopters
Process Optimization
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Iheam MCPs

N Glass capillary arrays functionalized in - house with ALD
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MCP Voltage (V/plate) Fig. 8: Average gain image “map” (<15% overall Fig. 9: 20 cm ALD MCP pair background. 500 sec,
variation). 8” MCP pair 20pm pore, 60:1 L/D ALD- 0.03 events/cm*/sec!. Overall background ~8x
MCP pair. ~7 % 10° gain, 0.7mm inter-MCP gap/200V. better than standard glass MCPs (less K*°),
MCPs are marketed as a separate product line.
Standard dimensions DIA33mm, SQ53mm, SQ60mm, SQ127mm, SQ200mm. Curved MCPs.
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hream MCPs s

O. H. W. Siegmund, AMOS12
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O. H. W. Siegmund et. al., SPIE Proc. 10397

200 x 200mm XDL spectroscopy detector (DEUCE rocket, James
Green, Pl, Colorado) with KBr photocathode on ALD MCPs.

O. H. W. Siegmund, AMOS12

Fig. 17. 25 mm sealed tube with a GaN photocathode
directly deposited onto a pair of borosilicate substrate
ALD coated MCPs (20um pore, 60:1 I/d). XDL readout.
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MCPs are marketed as a separate product line.

Standard dimensions DIA33mm, SQ53mm, SQ60mm, SQ127mm, SQ200mm. Curved MCPs.
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LAPPD features

23mm
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Glass/ceramic body

Large Active Area:  195x 195 mn?¥
Picosecond timing resolution

mm spatial resolution

QE >20% w/bi - alkali photocathode
Fused Silica/Borosilicate window

Flat square geometry, high filling factor
Lower Cost per Unit Area
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