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Time-of-Flight detector T

One of the upgraded ND280 subdetectors providing: §0‘ e SFGD
< ~175 ps timing per track % =1 SFGD
X out-of-fiducial rejection \§§ 3 electronics
X cosmic trigger for SFGD & HAT \§

Each plane made of 20 plastic
scintillator bars (220x12x1 cm?3),
read out by 8-SiPM arrays at
both ends

K\  readout at both ends — estimate hit position

Signal digitised by SAMPIC, enabling E‘ > ’
fast waveform sampling (3.2GHz) / \ ®_ : = —

\ Expect to see events with even number of hits!
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U\ readout at both ends — estimate hit position
. . E. ______________ "x“ ................................................... 8 N
U n d e rSta n d I n g O u r h ItS ﬂ \ Expect to see events with even numer of hits!

Beam Events Recorded by ToF
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Understanding our hits: events with 3 hits

—— Run 17660 Paired

---- Run 17660 Unpaired
Run 17831 Paired
Run 17831 Unpaired

50 A

40 A

30 A

Counts

20 A

10 A

T2K work in progress

0 20 40 60 80 100

Minimal Time Difference (Relative to Paired Hits) [ns]

03/09/2025 Anezka Klustova | NuFact 2025 IMPERIAL



Understanding our hits: events with 3 hits
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cross-talk ] average amplitude < 0.035 V |---- Run 17831 Unpaired
-lg 30
C " L]
3 \ , , , , missed hit
o | | \ «=——— consistent with a missed hit
W R average amplitude > 0.170 V
10 4 “Il,’: "‘\
i .
R . T2K waork in progress
\_ ~ \\/'/ “7 /I\_\v/“,"\‘h/_\ AN /I N
ol
Peak Amplitude [V] p - pA =~ - o~ Peak Amplitude [V]
T2K work in progress Minimal Time Difference (Relative to Paired Hits) [ns] T2K work in progress
Event ID: 432 0107 Event ID: 476
0.05
. . . 0.00 . . .
Paired1 Unpaired (match) Paired2 Paired1 Paired2 Unpaired (match)
Time Difference (Relative to First Hit) [ns] ”\__ m Time Difference (Relative to First Hit) [ns]
and Geometry Info E‘ -------------- -y N N and Geometry Info
151 \
DAQ 11 DAQ 10 DAQ 27 ‘ 201 DAQ192 DAQ 212 DAQ 200
107 Top plane Top plane Top plane Upstream plane Upstream plane BB =E
| Bar: 13 Bar: 12 Bar: 13 . . 101 Bar: 0 Bar: 0 plane
° Can be missed if < threshold Bar: 0
0 T 0
Pairedl Unpaired (match) Paired2

Pair'edl Paired2

Unpaired (match)

03/09/2025

AneZka Klustova | NuFact 2025

IMPERIAL



Normalized Count

Beam structure and out-of-fiducial rejection
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Clearly resolves bunch structure of the T2K beam spill
Excellent agreement across beam runs

For more info, see my poster or S. Samani’s talk tomorrow!
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https://indico.cern.ch/event/1528564/contributions/6607478/attachments/3125894/5544249/klustova_tofPosterNuFact25_v5.pdf
https://indico.cern.ch/event/1528564/contributions/6607214/

