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Run 607: April test beam overview cernsps

Operating point Statistics after 30 clipping

Data collector; 276,813 waveform events 2.7- 2.75-
Used after track matching and TREF anchor: 3.1k 2.95k
events per events per
61,311 events
channel, channel,
DUT1_0 DUT3

Temperature: —23.72°C
TREF bias: 180 V
~18 ps 5 GS/s
0.2

DUTS3 jitter

indication
DUT1_0: non-irradiated TI-LGAD at 165 V
TREF anchored track matched

DUT3: irradiated TI-LGAD, PERTTRy———
1.5 x 10*® n.q/cm?, at 495 V

ns/sample
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Efficiency: non-irradiated TI-LGAD puri oat165v;
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Non-irradiated structure shows high efficiency in the active :
region. The comparison of time windows is used as a ;
robustness check for the strict TREF-anchored selection.
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Efficiency: irradiated at 1.5 x 10" n.,/cm? biasedat 495v;
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Irradiated sensor performance is evaluated with the same TREF-anchored logic as the non-irradiated reference.
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Timing results: pixels 1and 2

DUT1_0 (non-irradiated) strip 1 DUT1_0 (non-irradiated) strip 2
RMS = 66.5 ps RMS = 65.4 ps
% Gaus 0= 65.3 ps y/ndf=1.21 % Gaus o= 60.8 ps y¥ndf=1.37
3 Opr(Gaus) = 45.2 ps 3 Opr(Gaus) = 38.5 ps
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Pixel 2
Pixel 1 | Timing distributions are extracted after baseline correction, waveform quality cuts, and reference-time

anchoring.
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Timing results: pixels 3 and 4

DUT1_0 (non-irradiated) strip 3 DUT1_0 (non-irradiated) strip 4
RMS =655 ps AMS =68.5 ps
i:: Gaus o= 60.1 ps y¥ndf=1.54 é‘ Gaus 0 =65.7 ps y¥/ndf=1.24
3 Opyr(Gaus) = 37.3 ps 3 Opyr(Gaus) = 45.9 ps
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Baseline noise and signal-to-noise ratio
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Interpretation

Baseline RMS from bins 10-55. DUT1_0: opoise &~ 0.79 mV, SNR ~ 143. DUT3: onoise ~ 1.5-1.9 mV, SNR ~ 46-57,
consistent with higher leakage current after irradiation.
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Time resolution across the pixel width

DUT1_0 non-irrad strip 1 DUT1_0 non-irrad strip 2 DUT1_0 non-irrad strip 3 DUT1_0 non-irrad strip 4
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Resolution is uniform within the active area, with no clear degradation at the LGAD
edges - supporting TI-LGAD full-fill-factor behaviour.
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Jitter comparison after irradiation
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Main message

DUT3 shows higher jitter (~18 ps) because irradiation reduces LGAD gain, producing smaller/slower signals. Even at
1.5 x 10'® n.,/cm?, the detector keeps good timing performance at 495 V.
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Strict TREF-anchored efficiency analysis run 607 analysis settings

o Epg cmbton 0.1 o g cmbston 23
Selection logic ' 2

Baseline subtraction on all Lk e
channels §I B
Per-group TREF reference: N
channelO for group O,
channel8 for group 1

CFD at 50% of peak amplitude
NPeaks = 1, RiseTime > 0.3 ns

Track pointing at pixel ROI
(from telescope)

Pulse integral above e L
threshold - -
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Timing results: Batch 3 run 607

Run607 | o,

rer} = 471 ps subtracted

—— DUT1_0_nonirrad

T -
B2 B3
50: j E: L

70

Spur (PS)

60

TTTTTTTTT7TT

DUT1 non-irrad ~47 ps 43 ps
DUT31.5x 1015 ~38ps 38 ps
TREF 180V ~49 ps 47 ps v

TTT

So0E orer = 47.1 ps from triplet. Batch 3 consistent
20F with Batch 2.
10F
s RN FRRRSRRR Y
x (mm)
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Comparison with Batch 2 run 509

Batch2 | run509
DUT1

BT A ot g
it e
ottty e B !, I ks —
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B = 2 e RS SEESS SRe e os RiseTime > 0.6 ns
R ¥ B A N R Y uu‘A” R B R Y A ’u.‘u\ R B X T T uw"" R ¢ (DUT TREF)
eports omeas —
including TREF contribution
TREF 180V
Cuts: H
NPeaks=1 “
RiseTime>0.6 sl

» Key comparison

Batch 3run607

. “” TREF: 49 ps (B2) vs 47 ps (B3) v/
ey L] e DUT3: 38 ps in both batches v/

B3 explicitly subtracts
orEF = 47.1 ps via triplet
12/18
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Batch 1: March TB 2026 with CROC

100 pm x 25 ym CROC

Batch 1
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Batch 1 pulse integrals
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Preliminary Efficiency maps
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Additional CROC-associated result

Central ROl efficiency ch 0_1 DUT1
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Central ROl efficiency ch 2 3 DUT1

Central ROl efficiency ch 4 5 DUT2

Central ROl efficiency ch 6 7 DUT2
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CROC ROI selection -> Batch2

Efficiency wf14 (TREF ch0)
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run 13231 cross-check

[hTrackPosAssoc2D
31823
2807
- Meany 02156
o) StdDevx  0.2597

Std Devy 05201

Eniries
Mean x

y [mm]

Tracks are selected only when
they pass through the CROC
active region, improving the
associated-track population
used in the efficiency plots.
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Summary

AprilTB /Run 607 Physics message

Strict TREF-anchored analysis Uniform time resolution across the
implemented pixel width
DUT1_0: high SNR and stable No strong timing degradation at
non-irradiated reference LGAD edges
DUT3 at 1.5 x 10' n,,/cm?: good Results support TI-LGAD
timing at 495V full-fill-factor behaviour

next: finalize efficiency + timing plots for March TB cross-check CROC ROI association
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