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ToF and trigger

« Channels of the ToF DAQ system are self-triggered
 Does TPC require a trigger?
 If yes, which counters will form the trigger?
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maderator

Which counters form the trigger?

Upstream-ToF

Size: 4 x 4 cn’?
30ps resolution
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Trigger counter ‘
Trigger: Downstream-ToF
coincidence

Size: ? x 2 cm?
Not for time
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Size: 168 x 110 cn?’
90ps resolution




Decoupling of trigger and ToF-DAQ systems
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DAQ system of ToF

« Waveform digitizers: WaveCatcher vs SAMPIC
« Data analysis: upstream counter as an example



PS user schedule for 2018
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DAQ system based on analog memory SCA

SAMPIE WaveCatcher

16ch SAMPIC chip. AMS CMOS 0.18 um. All

channels independent/self-triggered * 2ch SAMLONG chip. AMS CMOS 0.35 um.
Sampling frequency 0.8 — 10.2 GS/s « Sampling frequency 0.4 — 3.2 GS/s

Up to 150 kHz signal rate * Upto 1 kHz signal rate

Sampling depth is 64 samples « Sampling depth is 1024 samples

Dynamic range 1V « Dynamic range 2.5V

Module with 48 ch will be used in the * Module with 16+2 ch will be used for sFGD
test-beam of HPTPC and atmTPC test-beams

Proposed for the readout of TD SHIP and ToF * Very suitable for test-beams
ND280 upgrade. 8



Waveform recorded by SAMPIC and WAVECATCHER

Was used in the 3.2 GS/s mode




Upstream ToF counter

Side view Front view

Has been assembled (in b. 595) and calibrated

Plastic scintillator: EJ-228 (BC-418)
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Rise time = 0.5 ns, decay time = 1.4 ns
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10-stages, rise time = 0.7 ns, TTS = 0.16 ns
Transit time = 10 ns, Gain = 5.7 x 10°
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Analysis of the *°Sr data
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DAQ program of SAMPIC
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Status of the downstream ToF construction

Goal is to assemble the detector by the 1-st week of July
All t0's to be calibrated with the light pulser system in the lab in July
To be fully operational by August 1-st (test-beam of HPTPC)

14
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a Timing detector prototype with 20 bars
SHiP

Search for Hidden Particles

168 cm

PCB wr[h the MUSIC chip
SxS:F‘M PCB
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w® Light-tight cover

Hamamafsu MPFPC
513360-6050FE

et

 Goal is to assemble the prototype by the 1-st week of July
- SiPMs (320 pcs) will arrive by June 18

- Prototype of FE (MUSIC board) has been tested. Possibly 1-2 weeks
delay for the 40 PCBs

15



The bar fixation method
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MUSIC board and laser input

FC connectors for
the laser/fiber input

Connectors for the
FE (eMUSIC) board

The eMUSIC
board
prototype

Fiber input for
the laser pulse
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SiPM HY & LV (PB)
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sections fixed to the basket

Prototype
Summer 2018 ' IND280

2.3m

ND280
upgrade
2020

10 m

The technology will be
applied (proposed) for
the following protects




Summary & remarks

» Trigger system to be defined

« 20 bar prototype to be assembled by July (SHIP+ND280
projects)

- To be tested and calibrated in July
— To be used for tof in August

« | will be alone available from the ToF team in August

— HPTPC shifters have to know how to start/stop a ToF run
and copy files

- Will you analyze the ToF data? | can provide the raw data
decoding code and Sr data for the upstream counter

20



backup
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Test-beam scheme for T9

—_—
S1 Chl Ch2 S2 S3 sFGD S4
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« Two independent DAQ systems: WaveCatcher & BabyMIND (sFGD)
- Synchronized via trigger signal from WaveCatcher
- Data to be merged offline -
_ Trigger: WaveCatcher
« WaveCatcher system: S1 and S2 and S3 (8ch)

- Coincidence between beam scintillator counters S1 and S2 and S3 and S4 (10ch)

- PID via ToF + 2 signals from Cherenkov counters
- Assurance for a single particle within 320 ns time window
 BabyMIND system: detector under study
- Self-triggering system. WaveCatcher signal goes to one of channels 22



ToF and trigger system for the SuperFGD test-beam in June 2017
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SiPM-array and connectors

a

Old setup

\4 6cm

FC connectors for
the laser/fiber input

Connectors for the
MUSIC board
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Fraction of total beam
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Beam composition at T9 (with electron enriched target)
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« ToF cannot distinguish between (e,u,m) <> K <> p up to 6 GeV/c

« Cherenkov detector: e* & all the rest

« Efficiency (#100%) and purity (#100%) of identification can be calculated by
looking at the mass spectrum of ToF and Cherenkov
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