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The Large-Area Psec Photo-Detector 
Collaboration 
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Parallel Efforts on Specific Applications 
. 

LAPD Detector 

Development 

PET 
(UC/BSD, 
UCB, Lyon) 

Collider 
(UC, 

ANL,Saclay. 

Mass Spec 
Andy Davis, Mike 

Pellin, Eric Oberla Non-

proliferation 
LLNL,ANL,UC 

Drawing Not To Scale (!) 

ANL,Arradiance,Chicago,Fermilab, 

Hawaii,Muons,Inc,SLAC,SSL/UCB, 

UIUC, Wash.  U 

Explicit strategy for  staying on task- 
Multiple parallel cooperative efforts 

All these need work- naturally 
tend to lag the reality of  the 
detector development 

Neutrinos 
(Matt, Mayly, Bob, 
John, ..; Zelimir) 

Muon 
Cooling 
Muons,Inc 

(SBIR) 

K->pnn 
JPARC 

ANT11 audience 
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Microchannel Plates-1 
ÅIncom Glass Substrates- Hard (untreated) glass 
лΦлттέ 
Multi  

20-micron 
pores  

33mm Disc  
(Development)  уέ-square όǘƘŜ ȫ¢ƛƭŜΩύ  

Micro-photograph of the 
pore/multi structure 

2 working formats:  
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Microchannel Plates-2 
ÅArgonne ALD  and test Facilities 

Å In situ measurements of R (Anil) 
Å Femto-second laser time/position 

measurements (Matt, Bernhard, Razib, 
Sasha) 

Å 33 mm development program 
Åуέ ŀƴƻŘŜ ƛƴƧŜŎǘƛƻƴ ƳŜŀǎǳǊŜƳŜƴǘǎ 

 
 
 

Anil Mani and Bob Wagner  
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Microchannel Plates-3 
ÅSSL (Berkeley) Test/Fab Facilities 

Ossy Siegmund, Jason McPhate, Sharon 
Jelenski, and Anton Tremsin- 
 Decades of experience 
(some of us have decades of inexperience?) 
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Microchannel Plates-4a 
Performance:  First, the gain.  We see gains > 107  in a chevron-pair; 
 > 105  in a single plate (attractive possibility for cost/simplicity) 

Ossy Siegmund, 
Jason McPhate, 
Sharon Jelinsky, 
SSL/UCB  
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Microchannel Plates-4b 

Noise (bkgd rate).  
<=0.1 counts/cm2/sec; 
factors of few > 

cosmics  (!) 

Ossy Siegmund, 
Jason McPhate, 
Sharon Jelinsky, 
SSL/UCB  

Performance: 
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Microchannel Plates-4c 
Performance:  Image quality, spatial resolution, uniformity: 
Good uniformity; can resolve the multi boundaries in top plate (20microns) 

Ossy Siegmund, Jason McPhate, Sharon Jelinsky, SSL/UCB  
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Microchannel Plates-4d 
Performance: burn-ƛƴ όŀƪŀ ȫǎŎǊǳōΩύ  

Measurements by 
Ossy Siegmund,  
Jason McPhate,  
Sharon Jelinsky, 
SSL/UCB  

Typical MCP 
behavior- 
long scrub-
times 

Measured ANL 
ALD-MCP 
behavior 
(ALD by Anil Mane, Jeff 
Elam, ANL) 
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CƛǊǎǘ tǳƭǎŜǎ CǊƻƳ ŀƴ уέ a/t όΗύ 

Matt Wetstein, Bernhard Adams, Razib Obaid, Sasha Vostrikov (ANL and UC) 

Pulses from the 2 
ŜƴŘǎ ƻŦ ŀƴ уέ 
anode strip 

Caveats- this is 
ǘƘŜ ŦƛǊǎǘ ǘƛƳŜΧ 
TDIITDs- ŘƻƴΩǘ  
over analyze this 
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CƛǊǎǘ tǳƭǎŜǎ CǊƻƳ ŀƴ уέ a/t 
Matt Wetstein, Bernhard Adams, Razib Obaid, Sasha Vostrikov (ANL and UC) 

From the time difference of the 2 ends of the 
strip one gets the longitudinal position, from 
the average of the 2 ends the time (and of 
course from which strip(s) one gets the 
transverse position) => so have 2D at wall plus 
Time-of-Arrival 

T
O

A
 (

p
se

c
)  

Position of laser (mm)  

TrueError bar 
prob. 
like this  
(ask Matt) 
 
Note  
c= 0.3mm/ps 
1/c=3.3 psec/mm 
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MCP Prognosis 

ÅIncom has made great strides in making substrates- the 3-pt joint of the multis 
seems solved; some cleaning issues remain and are being worked on 

 
ÅStrong UHV test facilities have been constructed at SSL and ANL (this was a big 
effort- ¦I± ƛǎƴΩǘ Ŧŀǎǘ ƻǊ Ŝŀǎȅ- requires real infrastructure) 

 
ÅALD development has a 1st-generation baseline that shows high gain, low noise, 
and short burn-in (ALD: Anil Mane and Jeff Elam, ANL) 

 
Å¢ǊŀƴǎŦŜǊǊƛƴƎ ƪƴƻǿƭŜŘƎŜ ƎŀƛƴŜŘ ŦǊƻƳ ƘǳƴŘǊŜŘǎ ƻŦ ооƳƳ ǇƭŀǘŜǎ ǘƻ уέ ǇƭŀǘŜǎ ŀƴŘ 

Beneq machine now (Anil Mane and Jeff Elam, ANL) 
 
 

ÅFast turn-around electroding  has turned out to be an issue- we have attacked 
now on parallel fronts (this was a surprise) 
 

ÅWe have started a program with Incom ǘƻ ǇǊƻŘǳŎŜ ƳƻǊŜ ōƭƻŎƪǎ ǘƻ ƎŜǘ ŜƴƻǳƎƘ уέ 
plates for a first-round of users in the field (see slide 4 for the customers) 
 
 



Photocathodes 
Subject of next talk by Klaus- touch on here only briefly 

LAPPD goal- 20-нр҈ v9Σ уέ-square  
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2 parallel efforts: SSL (knows how), and ANL (learning)  
ANL 
Optical stand 

First cathodes made at ANL Burle commercial  
equipment 



Photocathodes- 2 
Subject of next talk by Klaus 

SSL has years of experience making bialkali photocathodes- 
They are our treasury bonds (Swiss francs?)  in the LAPPD ȫǇƻǊǘŦƻƭƛƻ ƻŦ ǊƛǎƪΩ 
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Photocathodes 
 But longer-term, we have started a  broadly collaborative program 

outside of LAPPD on high QE (goal: > 50% QE) cathodes and tuning 
spectral response (LDRD funds now- ideal flagship for a (the)  Natl. 
Detector Center 
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Hamamatsu 
bialkalis 

Ultra (UBA)-40%@400nb 

Super(SBA)-34%@400nb 

 Conv. BA-25%@400nb 

Note shift in peak  
QE from conventional 
BA to SBA and UBA 

Q 



Photocathodes 
 An obvious question to this audience is: 

Q 

What are the economics of QE vs PMT area at 
constant bang-for-buck in a) CPV, and b) proton? 

For example, going from 25%QE to 50%QE would allow 
ƎƻƛƴƎ ŦǊƻƳ ŀ тέ ǘǳōŜ ǘƻ ŀ рέ ǘǳōŜ ŀǘ Ŏƻƴǎǘŀƴǘ ǇƘƻǘƻƴǎ* 
 
AlzoΣ ŀ ²ƛƴǎǘƻƴ ŎƻƴŜ ŦƻǊ ŀ рέ ǘǳōŜ ƛǎ ŜŀǎƛŜǊ ŀƴŘ ǎƳŀƭƭŜǊ 
ǘƘŀƴ ƻƴŜ ŦƻǊ ŀ тέ ǘǳōŜ όtho not for a  wavelength-shifting 
plate?) 
 
* bƻǘŜ ȫŎƻƴǎǘŀƴǘ ǇƘƻǘƻƴǎ ΨŘƻŜǎƴΩǘ ŀǇǇƭȅ ǘƻ ǘƛƳŜ-position-sensitive detectors like LAPPD 

/ǊǳŘŜƭȅΣ ǇǳǘΣ άǿƘŀǘΩǎ v9 ǿƻǊǘƘ ǘƻ ȅƻǳ ƛƴ ϷΚέ 



  
Subject of next talk by Eric - touch on here only briefly 
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20 GS/scope 
4-channels (142K$) 

17 GS/PSEC-4 chip 
6-channels ($130 ?!) 

Real digitized traces from anode 


