
Development of Large-Area Fast Micro-
channel Plate Photo-detectors 

Marcel Demarteau   
Argonne National Laboratory 

for the LAPPD collaboration  

CLASS 12, RICH Workshop    
Jefferson Laboratory, Nov. 16, 2011  



Outline 

!"#$%&'()*"+",+-#)."+#"'+/)0'1)2/)3455)))66)07)*"$'#+"'8)
9&%:"))3)

!  !"#$%&'()%"*

!  +,%#%-./#/(#%$*./0/1%23/"#*
!  +,%#%-(4#,%&/5*

!  67+**

!  8"%&/*4"&*59:"41*$/4&%'#*

!  6/(,4"9(41*./59:"*

!  ;93'14)%"5*4"&*</5)":*

!  7%"(1'&9":*$/34$=5**



Photo Multiplier Tubes  
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Large-Area Photodetectors  
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Large-Area Pico-second Photo Detector (LAPPD)  
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LAPPD: Approach 
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LAPPD Deconstructed  
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Photo-Cathode Thrusts 
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Photo-Cathode Growth at ANL 
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PMT Growth  
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PMT Characterization Cross Check 
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Photo-Cathode QE 
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Long Term Studies to Optimize Growth Recipe 
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Photo-Cathode Growth at SSL 
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Test runs with Fused Silica, Borofloat glass

16” tank for full-sized 8.7” windows



Micro-Channel Plate Thrusts  
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MCP Development: Simplifying Construction  
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MCP Fabrication with ALD    
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Pore and “Multi” structure  
32.8mm disk
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MCP Fabrication with ALD    

!  \>>$/'3)1;1?D)'*-4?,.9'hu,=9'71;,.'\8-=;*'X4/)3'V)>-1;?-,9';,'e),)r'3)4*8-3''

!"#$%&'()*"+",+-#)."+#"'+/)0'1)2/)3455)))66)07)*"$'#+"'8)
9&%:"))35)

2%$/'



MCP Fabrication with ALD    
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MCP Fabrication with ALD    
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MCP Performance 
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MCP Performance  
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MCP Performance  
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MCP Performance  
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MCP Testing Program  
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Electronics Thrusts 
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Anode  
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PSEC-4 
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PSEC-4 
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DAQ  
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Hermetic Packaging Thrusts  
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Ceramic Hermetic Package 
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All Glass Hermetic Packaging  
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Construction of (Mock) Tile  

!  18)3>'

!"#$%&'()*"+",+-#)."+#"'+/)0'1)2/)3455)))66)07)*"$'#+"'8)
9&%:"));?)

LRUV33*>%W%3*I$9&*;24(/$**

8&&*3%(=*67+5X*MM33**
@'"()%"419D/&*67+5*Y**
#%2*QRQ33*I$9&*524(/$ **

@'11*5#4(=*9"*3%(=*)1/* 6%(=*)1/*4Z/$*5/419":**
4"&*/04('4)%"*

4&&*6%(=*67+* 4&&*@'"()%"419D/&*67+5*** 4&&*QRQ33*I$9&*524(/$*



Single Tile Production Facility  
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Simulation and Testing  
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Concluding Remarks 
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References  
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Analog Bandwidth  
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MCP Testing  
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PSEC4 Waveform Sampling ASIC 
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Anode and Signal Readout  
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Future  
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