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Outline 
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ÅLAPPD program description 
 
ÅIncom process for making large area glass capillary arrays 

 
ÅTurning them into MCPs with coatings applied by Atomic Layer 

Deposition (ALD) 
 
ÅPerformance benefits over conventional MCPs 

ÅManufacturing 20 x 20 cm sealed detector tiles 



LAPPD Collaborative, 

LAPPDÊ Detector Tile 
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ÅLarge Area Picosecond Photo-Detector 

ÅDeveloped under a collaboration between 
ÅArgonne National Laboratory 
ÅUniversity of Chicago 
ÅUniv. of CA, Berkeley Space Sciences Lab 
ÅUniversity of Hawaii 
ÅFermilab 
ÅIncom, Inc. 

нл Ȅ нл ŎƳ όу Ȅ уέύ ƭƻǿ-cost, 
MCP-based photodetectors for HEP, medical, 

defense, space, and other applications 
Tile mock-up 



How Do You Make a Big  

Glass Capillary Array? 
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Step 1: draw glass 

Incom draw towers Conventional MCPs are 
drawn as fiber optics, 

with core and clad glass 

LƴŎƻƳΩǎ ǇǊƻǇǊƛŜǘŀǊȅ 
άetchlessέ ŀǇǇǊƻŀŎƘΦ  ! ǿƛŘŜ 
range of glasses can be used. 



Step 2: Bundle and 

Redraw a ñMultiò 
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ÅDozens to thousands of fibers are bundled into a hexagonal multi 
(same as conventional MCPs) 
ÅThe multi bundle is drawn to make a hexagonal multi fiber 
ÅCƻǊ ǎƳŀƭƭŜǎǘ ǇƻǊŜ ǎƛȊŜǎΣ ǇǊƻŎŜǎǎ ƛǎ ǊŜǇŜŀǘŜŘ ǘƻ ƳŀƪŜ ŀ άƳǳƭǘƛ-Ƴǳƭǘƛέ  
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Step 3: Assemble 

Step 4: Fuse 

нну ƳƳ όфέύ ǎǉǳŀǊŜ 
capillary block 

Multi fibers 
assembled in a shell 

Heat & pressure applied 
to fuse into a block 
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Step 5: Slice, Machine to 

Size, Grind, Polish 

ÅTo produce polished glass capillary array plates 

ÅConventional MCPs: polished fiberoptic plates 



For Conventional MCPs, 

Next Steps Are: 
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Etch the fiberoptic plate to remove original core glass 

60:1 L/d ratio schematically 
shown (partially etched) 

Core glass is 
dissolved away 

Etching limits 
L/d ratio Not many glasses can 

be drawn, etched, 
and fired this way 

H-fire to produce resistive/emissive 
coating 



The Few Glasses Available for 

Conventional MCP Have Limits 
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Conventional MCP glasses are: 

ÅFragile.  This limits overall MCP size. 

ÅSusceptible to warping. Can warp if not stored under dry N2 
or vacuum, making detector assembly difficult. 

ÅNoisy.  The glass typically contains K or Rb.  Their radioactive 
isotopes add to background noise. 

 

The functional coatings produced by H-firing: 

ÅHave limited secondary electron yield of ~2 

ÅRequire an extensive burn-in to achieve stable gain 

ÅHave resistive/emissive characteristics that cannot be 
independently tuned 



Instead, 

Choose Your Glassé 
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Incom uses commercial glasses 
ÅStronger = bigger for a given pore size & thickness 
ÅFlat 
ÅLower cost 
ÅPb-free (RoHS compliance) 
ÅAlkali-free, low noise : <0.085 events/cm2/sec, 

vs. 3 events /cm2/sec in conventional MCPs 
20 x 20 cm, 20 µm pore, 

1.2 mm thick 

95 mm x 95 mm, 20 µm 
pore, 0.25 mm thick 

wŜƎǳƭŀǊƭȅ ƳŀƪƛƴƎ нло ƳƳ όуέύ 
square plates with 20 µm pores Typical glass capillary array, 

20 µm pores, 60-65% OAR 

O.H.W. Siegmund, N. Richner, G. Gunjala, J.B. McPhate, A.S. Tremsin, H.J. Frisch, J. 
9ƭŀƳΣ !Φ aŀƴŜΣ wΦ ²ŀƎƴŜǊΣ /Φ!Φ /ǊŀǾŜƴΣ aΦWΦ aƛƴƻǘΣ άtŜǊŦƻǊƳŀƴŎŜ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ 
!ǘƻƳƛŎ [ŀȅŜǊ CǳƴŎǘƛƻƴŀƭƛȊŜŘ aƛŎǊƻŎƘŀƴƴŜƭ tƭŀǘŜǎέ tǊƻŎΦ {tL9 уурф-34, in press (2013). 



é and Functionalize by Atomic 

Layer Deposition (ALD) 
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ÅCurrently done by Argonne,  Incom is 
acquiring ALD capability 

ÅIncom is sole licensee of ALD technologies 
from Argonne and Arradiance 

Engineer your coatings 
ÅDeposit resistive layer to 

achieve desired resistance 
ÅDeposit high yield emissive layer 
ÅCan be deposited on many glasses 


