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LHCDb RICH

* Ring Imaging Cherenkov
Subdetectors at LHCb: PID

 LS3 Enhancements; FastRICH,

\ fast timing ~100ps
\ * Upgrade Il - Photon Detector

Testing and Selection; TDR
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Edinburgh Photon Lab
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* Monochrometer for QE: CS260B-1-MC-D

from Newport
Newport Monochromator Illuminator

Custom picosecond 405 nm Pilas laser.
25 ps pulse width, timing jitter < 2ps
micro focussing

CCD: AmScope 4K HDMI 2160P,
HD408N-EUL

2 HV, 4 LV supplies
muDAQ, picolDC, picoammeter readout

Keysight UXR0204A, 4 Channels, 10 bit,
20GHz, 128 GSa/s oscilloscope

* 4 Thorlabs translation stages (+2 other)

11/2 PCs
HRPPD & LAPPD

Various Git repositories: LAPPD
Testbeam Analysis, LAPPD Sim, SiPM

Toy, FastRICH Testbeam



https://gitlab.cern.ch/dfouldsh/fasttbanalysis_lappd
https://gitlab.cern.ch/dfouldsh/fasttbanalysis_lappd
https://gitlab.cern.ch/dfouldsh/lappdsim
https://gitlab.cern.ch/dfouldsh/rich_sipm_toy
https://gitlab.cern.ch/dfouldsh/rich_sipm_toy
https://gitlab.cern.ch/lhcb-rich-tb-analysis/decoding-tb-sept2023

Detectors

* LAPPD (Large Area Picosecond
Photodetector) and HRPPD (High
Rate Picosecond Photodetector) —
both are microchannel plate
technologies (MCP)

* Fast timing ~100ps, high yield

Fused silica window with
. photocathode on inside surface

p - Diagonal cross spacer * Also have SiPMs and MaPMTs
“ _ MCP (20cm x 20cm, 20um pores)
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Pulsed Laser Setup

Warning
Laser hazard

George Ramsey

LAPPD test station@LHCb RICH Edinburgh Laboratory

2 HV supplies

Remote control
—

CAEN DT1470ET
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on stages

!

LAPPD
—— on support

Dark box

out

PC

T Offline analysis

Analog readout
Digitiser CAEN DT1742

Oscilloscope
KEYSIGHT UXR0204A

[ trigger: laser

University of Edinburgh

Translation Stages +
Microfocusing

mMuDAQ and picolDC
readout

LV supplies for readout
and translation stages

HV supplies for Pulsed
Laser

Rate Measurements




* Translation Stages for position
scan

 Reference Photodiode for QE
calibration

Monochromator and
L Monochromator Illuminator

Picoammeter readout
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LAPPD Paper

 LAPPD Lab and Testbeam
Results

Federica, Lais, Michael
Deb, Pratik and Dan
attended May Testbeam

20 cm x 20 cm MCPs,
spacers

* First time LAPPD in beam
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LS3 Enhancements: FastRICH testbeams

 Federica, Alex, Dan and

PC

* Large Edinburgh effort
towards intricate
software development:
See oct-25-decoding

| * First readout ring with
FastRICH

h Yl * Two readout chains with
MuDAQ and miniDAQ
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https://gitlab.cern.ch/lhcb-rich-tb-analysis/decoding-tb-sept2023/-/tree/oct-25-decoding?ref_type=heads
https://gitlab.cern.ch/lhcb-rich-tb-analysis/decoding-tb-sept2023/-/tree/oct-25-decoding?ref_type=heads
https://gitlab.cern.ch/lhcb-rich-tb-analysis/decoding-tb-sept2023/-/tree/oct-25-decoding?ref_type=heads
https://gitlab.cern.ch/lhcb-rich-tb-analysis/decoding-tb-sept2023/-/tree/oct-25-decoding?ref_type=heads
https://gitlab.cern.ch/lhcb-rich-tb-analysis/decoding-tb-sept2023/-/tree/oct-25-decoding?ref_type=heads

HRPPD Studies
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* Currently instrumenting
3 channels (possibly up
to 16)

* Backplane in
development to readout
all channels

* Upcoming Lab Rate
Measurements

* Upcoming April and July
(SPS) Testbeams

George Ramsey
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SiIPM Toy Simulation

allTraces

R o 2N « Open question about

2000

lITraces ToteT og o . .
T e === * Silicon Photomultipliers
< soom e ol . % (SiPMs) are the leading
; ® E  DCafter photon technology for RICH
; o o L Upgrade |l

ol ecati Dark Count Rate (DCR)
gmipsolepholon .l effecting Time Res

10

P P
0 1000 2000 3000 4000 5000 6000 7000 8000 9000

15000 1060050000500 7006075000 2000025000 gpcl)oq R ToT
L e o * Ensures Edinburgh
& 1o | vo 89.97 = 0.1169 ] F == wwo |NVOlvementin all
I e i M’A " DC Before DC after|sis sz ibl d
E 110:_ —#— thres = 0.300000 'ﬁiii‘migir 800— h h pOSSI e u pgra e
7] 1053_ —%*— thres = 0.700000 A &*[‘ ; ‘j'!ﬂ‘éw%%ﬂ V E p Oton p Oton teC h n O logl e S
- {&y if 1»1,'"‘1 fil 600 — .
100f gi,gix,;ﬁﬁi‘;?'g‘gﬁ’w alt : * Based on GosSiP
L 4 “?'L‘i‘j a I/ 400 |—
o5l - M%ﬁ;‘iﬁi e framework
e » Highly TDR relevent!
90— S S B R W 5 [0 oo; s 2000 000 4000 5000 6000 g y

ol
N
o
N
o
o]
o
(0]
o
-
o
o

George Ramsey University of Edinburgh


https://github.com/kip-hep-detectors/gossip
https://github.com/kip-hep-detectors/gossip

Geant4 LAPPD/HRPPD Simulation

* |Initial work complete:
currently working on
segmenting the
detector

* Should be ready in time
for HRPPD paper
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Current Bottlenecks

* Slow control computer for pulsed laser

* Storage on disk for large amounts of Testbeam data

* No network connection on main PC for sharing results/data

* Difficult design/fabrication parameters for HRPPD backplane

* Time!
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