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MOTIVATION IN THE SCOPE OF THE EP R&D
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SETUP DESCRIPTION — SPS BEAM-TEST

CLICdp Timepix3 telescope = End of SPS H6-beamline at CERN North Area
discriminators  COincidence m  Usually 120 GeV/c pions

. - = Timepix3 telescope, resolution at DUT about 1.5 um
Trigger Logic Unit SPIDR

40 MHz clock readout boards

Caribou m  Scintillator coincidence recorded by SPIDR (at about 200 ps)

readout board
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NEED FOR IMPROVEMENT

Before modifications
Track intercept at z=0 mm

= 8
e °L
as 63_ = Not utilising the full overlap of Timepix3 planes
B (max size approx. 14x14 mm?)
4:_ ®  Problem when measuring larger devices
2
o- = Scintillator coincidence only a small fraction of
B the acceptance
o
- ®  Problem when relying on timestamps with
¥ -4 precision better than O(| ns)
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MECHANICAL IMPROVEMENTS

New holders for scintillators

New stages for alignment of arms =
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RESULTS

Before modifications After modifications
Track intercept at z=0 mm Track intercept at z=0 mm
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ADDITION OF MCP-PMT

m ~ 2 '
Acceptance ~| cm?, expected resolution below 10 ps o,

UPSTREAM

-

m  Built-in amplifier and bias-T circuit (V,,,; = 2.5 kV)

= For now qualified with oscilloscope readout BEAM
Custom 3D printed housing
m  performance achieved, but limiting readout speed

®  ongoing efforts to use Constant Fraction Discrimination  jAmAMATSU R3809U-50 CT1742
and TDC units (get in touch if interested in data analysis)

dt MCP_1_MCP_2
Entries 1094
Mean -1.104
L Std Dev_ 0.005785
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MCP 1 vs 2: 0x=5.5 ps
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NEED FOR MONITORING

Data sources

Monitoring requirements

= Designed custom low-cost and scalable solution
m  Using existing CERN infrastructure (Database on Demand, Grafana instance)

m  Still portable for other environments Solution
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MONITORING - LAYOUT

Grafana

Web pages N
\ pag

-

web-linked + device ID

AN

+ device type

Telescope server DAQ, motion,
Database ,
HV crates, ... + location
Q/Veb pages ~ ) + timestamp
python scripts
+ metadata

python parser

Monitoring Run data sizes,
of web pages

Monitoring server creation times, ...

server

N\ J
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MONITORING — BASICS

Last updated: 2024-02-27 14:54:21.012961

location device_ID sensor_ID sensor_type sensor_readout sensor quantity value timestamp
180/R-L15 10 0 CPUTemperature digital t 0  temperature 33.59 1709045661
180/R-L15 10 BME280 digital t_ 0  temperature 22.83 1709045661
180/R-L15 10 BME280 digital h_0 relative_humidity 27.29 1709045661
180/R-L15 10 BME280 digital p_0  pressure 956.86 1709045661
180/R-L15 10 BME280 digital alt_0 altitude 480.48 1709045661

0
0
0
0

Example of web page
information,
automatically pulled
by the monitoring

error messages

Last updated: 2023-08-31 06:02:20

location device_ID sensor_ID sensor_type sensor_readout sensor quantity value timestamp
server SPS_H6B 2000 0 RunControl run run_0 run 131309 1693454540
SPS_H6B 2000 SPIDR trig trig 0 triggers 5237361 1693454540
SPS_H6B 2000 TPX3 temp t 0 temperature 61.2 1693454540
SPS_H6B 2000 TPX3 data data_0 data 346514216 1693454540
SPS_H6B 2000 TPX3 temp t 0 temperature 63.9 1693454540
SPS_H6B 2000 TPX3 data data_0 data 298275896 1693454540
SPS_H6B 2000 trig trig 0 triggers 0 1693454540
SPS_H6B 2000 TPX3 temp t 0 temperature 57.9 1693454540
SPS_H6B 2000 TPX3 data data_0 data 274538568 1693454540

0
0
0
1
1
1
2
2
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MONITORING — RPI4

m  Scalable system based on Raspberry Pi

m  Supports up to 8 Pt1000 with 4 wire readout

® and a chain of I2C devices

m  Each RPI as an independent node

Telescope - temperature
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== HTU21D-F
== pt1000
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MONITORING — CLEANROOM STATUS

Environment over time

\/"f\(\“ﬁlj\‘“x.ﬂf\vﬁw

15:00 15:30 16:00 16:30 17:00 17:30
Last * Min Max Mean

== temperature.mean {sensor_type: BME280} 227°C 222°C 229°C 227°C
== temperature.mean {sensc ye: CPUTemperature} 33.0°C 31.6°C 344°C 33.1°C
== relative_humidity.mean (right y-axis) 31.0%H 298%H 31.3%H 30.4%H

v Combined

ISO over time
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Current Enviro...
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BME280
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CPUTemperature
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w

Max ISO

v 0.5 um particles
Particle count 0.5 um size

100 k particles / m3

10 k particles / m3

1 k particles / m3
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Last * Min Max
== particle count >0.5um 20.8 k particles /m3 2.73 k particles /m3 20.8 k particles / m3
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== particle count >2.5um 4.84 k particles /m3 0 particles/m3 5.14 k particles /m3 2.01

ISO 0.5 um size

ISO 2.5 um size
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MONITORING - SYSTEM AND DAQ

= Monitoring PC pulling data from telescope server
(independently checking files)

= DAQ monitoring
®  Planes and DUT setup
®  Runtime + data size
®  Temperature in telescope

®  Motion stage status, HV status, ...

m More details in CERN-STUDENTS-Note-2022-218

Fastpi
MCP_1499 W0013_L09 W0013_J05 ERE astpix W0013_G02 W0013_E03 ER

W1851-3

230 mm 208.5 mm 186.5 mm 42.5 mm
114 mm
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https://cds.cern.ch/record/2841339

SUMMARY AND OUTLOOK

. fe . . t
= Modified setup needed for mechanical alignments Upstream planes

WOOL3 DO4 _projx
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® Increased overlap of detector planes o
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®  Improved overlap of scintillators by factor 3 i
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m  Monitoring of environment and DAQ during testbeam operation

Normalsed has

m  System of independent nodes with single server gathering data
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= Combined visualisation of everything in one place
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®  Ongoing efforts of improving time-stamping capabilities LT
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= Driven by the new detector designs
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