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The Large Area Picosecond PhotoDetector  Project       

Á The Large Area Picosecond PhotoDetector (LAPPD) program has its origins in 
ǇǊƻǇƻǎŀƭǎ ǘƻ ŘŜǾŜƭƻǇ Ŧŀǎǘ ǘƛƳƛƴƎ ŘŜǘŜŎǘƻǊǎ ƛƴ ŜŀǊƭȅ нлллΩǎ (H. Frisch); early 
exploratory funding (2007 - 2009) through DOE Advanced Detector R&D to 
Univ. Chicago and Argonne LDRD (internal lab seed funding)   

Á LAPPD funded as a project by DOE OHEP detector R&D program   (2010 ς 
2013) to reinvent photodetectors using transformational technology   
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LAPPD Collaboration During the First 4+ Years  

Á National Labs 

ς Argonne 

Å HEP Division (management, photocathodes, 6cm tiles) 

Å Energy Systems Division (MCP functionalization) 

Å Nuclear Engineering Division (vacuum eng.) 

Å Glass Shop (glass fabrication, bonding) 

Å X-ray Sciences Division (UV laser test stand) 

Å Materials Science Division (material characterization) 

Å Mathematics and Computer Science Division 

ς Fermilab (MCP electroding) 

Á Universities 

ς University of Chicago (readout, glass package) 

ς Space Sciences Lab/UC-Berkeley (ceramic package, 
photocathodes, MCP testing) 

ς University of Hawaii (readout) 

ς Washington University (advanced photocathodes) 

ς University of Illinois τ Chicago (pressure seal) 

ς University of Illinois τ Urbana/Champaign 
(photocathodes) 
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Κ U.S. Companies 

Å Incom, Inc. 

(glass capillaries, SBIR tube 

production)  

Å Arradiance, Inc. 

Å Synkera Technologies, Inc. 

Å Minotech, Inc. 

Å Muons, Inc. 
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Large Area Picosecond Photodetectors   
see keynote talk H. Frisch (Large Area Detectors)  
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Some Achievements of the 

LAPPD Collaboration 

time 
t=0 t=1yr t=2yr t=3yr 

SBIR/STTR  
Phase-I Submitted 

R&D 100 Award  

Met all sub- 
component  
milestones for  
constructing  
full device 

тέ tƘƻǘƻŎŀǘƘƻŘŜ 

PSEC4, fastest  
sampling chip,  
17 GHz  

MCP Technology  
select 

ALD Technology  
Licensed  

LAPPD program was a 

new instrumentation 

initiative, not an 

ongoing program; no 

pre -existing group, 

started with transient 

seed funding  

Five patents; 
One license for ALD process  
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All glass LAPPD dynamically 
pumped prototype with ANL 
Indium thermo pressure seal  

SSL fully integrated sealed ceramic 
LAPPD, with readout electronics (G. 
Varner, U. of Hawaii)  

LAPPD Detectors  ð Phase II - Commercialization  

  
  
Å DOE SBIR Phase II to Incom for Path to commercialization of LAPPDs 
Å DOE SBIR Phase I to Incom for future dev. Of LAPPD 
Å NGA award for mini-time cube project 
Å DOE SBIR Phase II to Innosys for high bandwidth LAPPD anode  
Å DOE SBIR Phase-II to RMD for high QE photocathode studies 
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LAPPD Detectors  ð Phase II ð Commercialization  

Argonneõs Role in the 2 year SBIR program and beyond 

  
Argonne Roles in Commercialization Process 
 
Å Argonne licensed the ALD process to Incom , Inc.   ALD technology transfer 

process ,  
    
Å Glass Package Design Support  

 
Å MCP and detector testing and quality assurance at Argonne  

 
Å Thermo - pressure Sealing Technique and Development of a small 

form factor all glass device facility.  This Talk  
 

Å Development of a 20cm single processing tank (òmini-SSLó),  
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LAPPD Detectors  ð Phase II ð Commercialization  

Argonneõs Role in the 2 year SBIR program and beyond 

   
Å A challenge of the LAPPD program has been to produce a commercially 

viable all glass economic hermetic seal within the vacuum transfer process  
 

Å Incom , Inc. plans to replicate the single tank process developed at SSL for 
first devices ð sealing a glass grooved sidewall to a thin front window with 
an Indium alloy similar to the SSL ceramic package.  

 

Glass  seal has been demonstrated with full process of high temp bake (>300C) vac 
bake and seal on the cool-down with a weight added inside the chamber  

Tested and 
no leaks  at 
10 -10  torr 
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LAPPD Detectors  ð Phase II ð Commercialization  

Argonneõs Role in the 2 year SBIR program and beyond 

  
 
Å Argonne and Univ. Chicago have pursued techniques compatible with all glass 

economical package.    Argonne developed a pressurized sealing technique   (A. 
Elagin Talk on Indium alloy solder seal technique)    

    
Å ANL demonstrated a hermetically sealed 8ó glass package using thermo -

compression technique with no evidence of leaks during prolonged vacuum 
pumping 
Å Technique  was developed in collaboration with M. Kupfer  & E. Indacochea , 

Materials Science and Engineering at U. of Ill. at Chicago.  ( Kupferõs Master 
Thesis);  M. Kupfer  and D. Walters (ANL) have Patented this technique.  

Sealed in air with spring fixture 
Crush 2mm Indium wire to 0.6mm 
between top window and body sidewall 

8 in 4 in 
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Á .ŜƴŎƘ ǎŜŀƭƛƴƎ ǘŜǎǘǎ ƻƴ мέΣ нέΣ пέ ŀƴŘ уέ ŘŜǾƛŎŜǎ  

Á {Ŝŀƭ ƛǎ ŀƴ LƴŘƛǳƳ ŀƭƭƻȅ άǘƘŜǊƳƻ ǇǊŜǎǎǳǊŜέ ǎŜŀƭ ŀǇǇƭƛŜŘ ǘƻ ŀ Ŧƭŀǘ ǎƛŘŜǿŀƭƭ  

ς A cold wire indium alloy gasket is placed between sidewall and top window; the wire is 
pressed, exposing clean, oxide free alloy that bonds to the glass when heated to make 
the seal. 

 

 

 

 

 

 

 

 

 

   

Á Full 20cm all-glass body was hermetically sealed and leak tight  

ς All components in format of a real device  

ς Note: 20cm technique demonstrated under ambient conditions, no photocathode.  

Top View Bottom View 

LAPPD Detectors  ð Phase II ð Commercialization  

Argonneõs Role in the 2 year SBIR program and beyond 

  

TIPP 2014 -  June 2 ς 6, 2014  K. Byrum 



Sealed 20x20cm 2 Device ð no photocathode  
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