Large-area MCPoased Photedetectors,
Ultra-fast timing, and subnm Spatial
Resolution (LAPPD)

Henry Frisch
Enrico Fermi Institute, Univ. of Chicago
and HEPD, Argonne National Laboratory
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1. The Power of Correlated Time/Space Points
2.alt Qasx ¢N)ryavYAaarzy [AYS
3. The 4 Determinants of Time Resolution
a) Signal/Noise (S/N)
b) Analog Banewidth (ABW)
c) Sampling Rate
d) Signal statistics
4. What Is the ultimate resolution at decent area & cost?

5. Water Cherenkov Counters; PET Cameras; TOF at
Colliders; TOF for Fixed Target; Security; and New Ide
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MCP+Transmissiobines Sampled at
Both Ends Provide Time and 2D Spac
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Time and Space Poin

Pulses from the 2 ends
2+ | Yy -soreéned
cheapglass anode strip

5 nseddiv
50 psecpt

&3» 10.0mV/idiv 500 §,:3.5G ns/div 10.0GS/s IT 50.0ps/pt
#TH 10.0mV/div 500 §,:35G Single Seq

40 OmV/idiv 500 8,356 acqs RL:1.0k
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Reconstructing the vertex space point:
Simplest case2 hits ,y) at wall
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the vertex from the
times and positions Ta %, Y
3D reconstruction
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The ALICE TPC
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Waveform Sample On Ends of Strig
DAQ system - c,..,b,mi,..g

* Targeted to Super Module readout

« €= Analog Card — 5 PSEC-4 ASICs (30 channels) e——————
system ABW = 1.5 GHz
(4 Analog Cards per module)

—flexibility allows for integration of alternative front-end
ASICs
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EricOberlaslide from ANT11
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Extract time, charge, shape each er
DAQ system LAPPD Collaboration gl

» Backside of Super Module:

Digital Card — 4 per module

- PSEC-4 control, trigger handling, &
calibration

i
10/11/2011 ANT'11 LAPPD electronics 19

EricOberlaslide from ANT11
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Extract time, position of pulse
using time from both ends

DAQ system LAPPD Collaboration g

» Backside of Super Module: l

Center Card
-System control
-Clock distribution
-Feature extraction |
-CPU interface

10/11/2011

ctronics

EricOberlashide from ANT11
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The 4 Determinants of

Time Resolution

a) Signal/Noise (S/N—__ &
b) Analog Bandwidth (ABW) §

c) Sampling Rate-

d) Signal statistics

5 nseddiv
50 psecpt

J.FGenat F. Tang, H. Frisch, and G. VarRaspsecond Resolution
Timing Measurement$ucl Instr. Meth A607, 387 (2009),
Workshop onlhe Factors that Limit Time Resolution in Photo
detectors,University of Chicago, April 28, 2011
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Simulation of Resolutiorvsabw

JeanFrancoisGenat
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Anode Testing for ABW, Crosstalk,

HervelXsrabas RazibObaid Dave McGinnis

Network Analyzer Tile Anode
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Anode Testing for ABW, Crosstalk,..

HervelXsrabas RazibObaid Dave McGinnis
- r KAl

Tile row assémbly of 3 tile anodesabw >500 MHz
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Anode Testing for ABW, Crosstalk

ABW |

Crosstalk

RazibObalid
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