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Data sample

® File being used on all subsequent slides:
® mpd _run_hvramp_rctl 104 p123.FLOW.hdf5
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2X2 channels
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Channel

Human readable numpy readable
"3": (11, 27, 611, -1.0,-1.0,-1.0,-1.0,0.0,0.0,0.0,0.0,
-1.0,-1.0,-1.0,-1.90,0.0,0.0,0.0,0.0,
& -1.0,-1.0,-1.0,-1.0,0.0,0.0,0.0,0.0,
-1.0,-1.0,-1.0,-1.90,0.0,0.0,0.0,0.0,
-1.0,-1.0,-1.0,-1.0,0.0,0.0,0.0,0.0,
-1.0,-1.0,-1.0,-1.90,0.9,1.0,0.0,0.0,
-1.0,-1.0,-1.0,-1.0,0.0,0.0,0.0,0.0,
-1.0,-1.0,-1.0,-1.9,1.0,0.0,0.0,0.0,

® \Would like to standardise:
Channel status format
Channel map format
Their interface

Single 2D array of [-1:2] => status

OR
more than one status Four 2D arrays of binary values

Some channels have
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Current baseline

Channel with max bin in first 50 ticks

Event: 0
0
80
1
70 w
2 £
60 § SEEESEES
3 - EI
é 4 40 %
5 30%
6 2°§
7 10
0123 :I 567 8 91011 121314151|61}' 18192021222324252627282930313233343536373839404142434445464748495051525354555657585960616263
channel
i . ADC 4, Channel 56 ] .
{ (mmm_mu, sigma = 2.92,1.54] -L744 7 —— ® Can baseline bias from early
ax 100 ] i i 1746 i Significance: 11.99 L -1L.76V h|tS be |gn0red’?
® Taken as mean | | o: 0.85mV
3100 . of first 50 ‘ticks’| e _
P . (0.8us) 2 17501 | ® |s the median unstable /
8 100 | CRERrTRE susceptible to small biases
¢ How common 2 1754 from spurious signals?
. pereventto sl t
. ,)i : ! .. .
ol | have early h"t_s.l! s | I ol * |s fitting a gaussian too slow?
: —Lmy : . : o i 2
R E c 3 4§ s m m m om0 2 Can it be sped up
Max value / sigma_baseline )
time [us] Counts
Need more robust method — max bin might be later in waveform but still include coincidence in 15t 50 ticks
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https://stats.stackexchange.com/questions/126273/probability-distribution-for-a-noisy-sine-wave
https://stats.stackexchange.com/questions/126273/probability-distribution-for-a-noisy-sine-wave
https://stats.stackexchange.com/questions/126273/probability-distribution-for-a-noisy-sine-wave
https://stats.stackexchange.com/questions/126273/probability-distribution-for-a-noisy-sine-wave

Partially discretised baseline?

ADC 3, Channel 6 ADC 3, Channel 21
Significgnce: 23,46 w: -1.76V -1.690 Significanice: $4.89 i 171V
-1.735
a. 1.06mv a: 0.95m\
-1.695
—-1.740
';‘ —
= 2 -1.700
L) w
2 -1745 ]
= 1]
0 & —1.705
2 -1750 Q 0
- "l N Kl
-1.710 ras \ 2
—~1.755 4 ] .
—1.715 | !
-1.760
| ! V
0 2 4 6 _ 8 o 12 14 0 2 4 6 8 10 12 14 16 0 200
time [us] time [us] Counts
ADC 3, Channel 25 ADC 2, Channel 8 ADC 3 Channel 62
Sighificdnce: 25/75 1.74 e ighifi 1|7av —1700
-1.720 il e Significance} 26,11 H Sighificance: 17|34 e -1.72V
g: 0.95mV 171 o: 1.0smVv _1.705 o: 1.23mV
-1.725
= = =
—1.72 2 -1.710
" .
3 -1.730 E g
3 s ! 2
8] U =
& -1.735 2 -173 9 -1.715
<L
'W"\\ ”-\‘ Caiami N8
-1.740 [ /1 V4
. -1.74 | A —1720 I ' B h 3
P ' = |
—-1.745 | Il*m.mq P -
! N ? . | . | | . | | | P -1.725 | | | L4
0 2 4 ° A 200 0 2 4 6 g8 10 12 14 16 0 100 0 2 4 6 8 10 12 14 16 0 250
time [us] Counts time [us] Counts time [us] Counts
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https://stats.stackexchange.com/questions/126273/probability-distribution-for-a-noisy-sine-wave
https://stats.stackexchange.com/questions/126273/probability-distribution-for-a-noisy-sine-wave
https://stats.stackexchange.com/questions/126273/probability-distribution-for-a-noisy-sine-wave
https://stats.stackexchange.com/questions/126273/probability-distribution-for-a-noisy-sine-wave

ADC value [V]

ADC value [V]

ADC 2, Channel 54

Channel status sanity check

Matches expectation from status map and all fits converged

-1.710 4

—=1.715

-1.720 4

-1.725 4

—=1.730 ~

-1.735 1

time [us]

ADC 2, Channel 40

T
50
Counts

=1.727 4

—1.728 4

—=1.729 4

—1.730 4

—-1.731 4

—-1.732 4

=

———

:-173v

: 1.2Bmv

time [us]
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o

T
250
Counts

ADC
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VeV vy
Sede%e %%

PSS
Sede%e %%
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Event: 0

RS SSSE SIS
Sede % %% PSR

5

535

SRR

5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

e SOMe channels have
S ewenewse more than one status
Event: 0

KSSSTS VaVeVav v v
Pede% %% :’0.0.0.0’0.
>

SRS

2585
XK,

5005IKS,
SERERERARK

K X
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v

1 52 53 54 55 56 57 58 59 60 61 62 63
Channel

0.002 0.004 0.006 0.008

width baseline
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55??
KX

’
255
S
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Petetetedeted
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etetetede!
HEKS
oteetetetet

5
55
2525

Fo%e%% %%

01 2 3 45 6 7 8 9101112 1314 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

Channel

1000 2000 3000 4000 5000 6000 7000
goodness of fit

baseline

dead

good

inactive

baseline

dead

good

inactive

baseline

dead

good

inactive

Channel Status

Channel Status

Channel Status




Channel baseline & noise

Event: 0
0 -
14 -1.3
27 -1.4
34 3
[+
8 a4 -15 2
e g
o
5 4 -1.6 %
61 -1.7
7 -
-1.8
01 2 3 4 5 6 7 8 9101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
Channel
Event: 0
0 -
0.0050
l 4
0.0045
2 4
0.0040
3 -
0.0035 S
o
a 41 u
g 0.0030 .2
=
5 0.0025
6 0.0020
7 0.0015
0.0010

01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
Channel
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Absolute thresholds

0 -
3.0
1 102 4 B mu, sigma = -0.10, 0.24
2.5
2 -
2.0
3 -
y 15 B oa Integral
O 44 S5 a1l
= L g1
= (]
5 1.0 =
os Proxy for energy
6 )
0.0
7 107 B T E——-
—0.5 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
: Integral value
012345678 910111213141516171819202122232425262728293031 32 3334 353637 3839 4041 42 43 44 4546 47 48 495051 52 53 54 55 56 57 58 59 606162 63
channel
Event: 0
0 -
0.16
1+ M mu, sigma = 0.00, 0.01
0.14
24 10? 4
0.12 :
Maximum
3 -
0.10 ¥ ; ;
§ 2y single bin
O 44 = 3
= 008 x & )
5 =
0.06 Proxy for energy
61 0.04
7 0.02 1071 L | I R —
0.000 0.025 0.050 0.075 0.100 0.125 0150 0.175
Max value

0123 4567 8 9101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657585960616263
channel
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ADC

ADC

17/10/2024

0123 4567 8 9101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657585960616263

01234567 8 929101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657585960616263

Relative thresholds

channel

Event: 0

channel
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significance

(Max value - sigma_baseline) f sqrt(Max value)

Counts

Counts

102 4

B mu, sigma = 3.60, 5.63

Max. bin / noise

10! Proxy for SNR
1M ) L 1
0 20 40 60 80
Max value / sigma_baseline
1022 B mu, sigma = 0.04, 0.03
(Max. bin — noise) /
sqgrt(Max. bin)
101;
Proxy for Significance
| N 1 I
0.00 0.05 010 0.15 020 025 030 035 040
significance




Baseline & noise by ADC

Event © 200 Event: 0 ADC 1, Channel 27
N g igE ; 175 A g :EE ; -1.704 ig mﬂmrre 5.12 LTIV
© | [ ADCS [—J ADCS5 1706 I J12mv
of ] = loct |- S| |
[J ADC3 [ ADC3 2 -1.708 I
- S5 - =5 )
‘g ] [ ADC1 ‘g‘ 100 4 [ ADC 1 S —1.710 A
Sl | 1 ADCo | 3 — ADC 0 :
i .
30 4 75 1
b -1.714
20 J- 50
-1.716

10 4 25 4 0 2 4 6 8 10 12 14 16 (I) 100
4"11-'1 time [us] Counts
D T T 0 = ’ -\

! T ! T
-1 -18 -17 -1l& -15 -14 -1.3 -1.2 0.000 0.001 0.002 0.003 0.004 0.005 0.006

Baseline value Noise value 0.30 X 'l
N L
0.25
. . = X 'A-!A
® Small pulses would be lost without channel specific thresholds T Y
g0 L7 0
. . 1
® Stick to uniform threshold and throw away small pulses? e v () 1
0.05 7 N
® Even relatively quiet channels have spurious signals R T

frequency [MHz]
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Rudimentary hit finder

ADC 1, Channel 28 ADC 1, Channel 14 ADC 1, Channel 5
1.575 Significance: 84,92 u: =173V -1.725 Significance] 20.54 u: -L.75v —1.708 Sig niﬁra.lm- 9.23 =172V
a 1.97mv o 1.18mV o 1.18mV
_1.600 ~1.730 -1.710
oy oy — —-1.712
2 -1.625 2, 2
[0} v —1.735 T}
% % % -1.714
S -1.650 ] s I |
a 8 -1.740 Q 17164 i ; " |
< -1.675 < < -
. . -1.718 - =
-1.700 —1.745 =
| -1.720 PR
—=1.725 A L | ] il —1.750 | I A L] I - |
| | | | ~1.722
T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 0 50 0 2 4 6 8 10 12 14 16 0 100 0 2 4 6 8 10 12 14 16 0 100
time [us] Counts time [us] Counts time [us] Counts
ADC 1, Channel 28
0.175 T I 1 T T f i 2.00
[ T 1 R Lqi i 009 pm
# Define the waveform R \ Original Slgr?al ADCO
0.150 isy_signal = baseline_subtracted_voltagesfade__idx, ch.idx] R : —— Smoothed Signal | 175 1 [ ADC 1
. . o [ T 1 ——- Detected Pulse : = ADC 2
# Smooth the signal to reduce noise, adjust window length and polyorder as I mni 1 1
0.125 1 needed i i 1504 ™= ADC3
smoothed_signal = savgol_filter(noisy_signal, wind ow_length=5, polyorder=3) L Lo \ \ mm ADC 4
—_ [ T | 1
= 0.100 # Downsample the signal for efficiency [ 1 | “ 125 Wmm ADCS5
g undersampled_signal = smoothed_signal[::2] : : :: : : : = ADC 6
0.075 d led_time = [::2] o L I 3 g
i IR EEE i ] 1007 m== ADC7
g # Find spikes using a more robust method 1 : : :: : : :
0.050 -+ spikes,_ = find_peals(undersampled_signal, =adaptive_threshold) ] (I T | ] 075 1
| [ [ . | . .
ialr w1 Still not great - smoothing or threshold issue? |
0.025 } } Wl } T 0.50
: 1 [ N P AN
0.000 0.25 1
0.00 T T T T T T T T
0 2 4 6 8 10 12 14 16
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Pulse shape in Fourier space

| | | | |
0.06 —— original (Aje~"f + Aye~t) | —— Original FT
. —— TOF Convolution —— TOF Convolution FT
—— TPB Convolution 0.04 —— TPB Convolution FT |
0.05 —— WLS Convolution _ — WLS C_onvolutmry FT
——- Gaussian Smearing === Gaussian S5mearing FT
0.04 0.03
2 3
= 0.03 =
IW‘ L 0.02
0.02
f\ 0.01
0.01
0.00 0.00
T
0 2 4 6 8 10 12 14 16 0 5 10 15 20 25 30
t Frequency (w)

@
-]

= LCMs: Integral = 1574.22
—— ArcLights: Integral = 105.74

8

Mean Counts
~
=3

]

0 20 40 60 80 100

ToF approximated with
an exp placeholder
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|solating spurious signal candidates

Average power spectrum for each ADC

—— ADCO 7000004 total
175000 —— ADC1 | al=9.22e+04, gammal=1.07e+00
150000 — ADC2 | 600000 - - a2=4.02e+04, gamma2=3.56e+00
— ADC3
125000 —— ADC 4 | 500000 - _
— ADCS Npise floor subtracted
@ 100000 ~—— ADC6 _ 400000 1 .
H — ADC7 : Pulse approximated by
75000 i .
300000 double Lorentzian
50000 "
l 200000
25000 4
100000
0 -
0 5 10 15 20 25 30 04 . T T i 0 o .
Frequency [MHz] . i i i i i Frequency [MHz]
Badness of fit correlates with highest intensity signals
Event: 0, Goodness of fit
0
1 600000
2 500000 -
Pulse subtracted
3 400000
Peaks over some
Q [ .
?? g 300000 1 arbitrary threshhold
5 200000 4
6 100000 -
0l
; I -_
012345678 910111213141516171819202122232425262728293031 32 3334 35 36 37 38 39 40 41 42 43 44 45 46 47 4849 50 51 52 53 54 55 56 57 58 59 606162 6.3 : : o - o e -
channel Frequency [MHz]
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Highest yield waveforms dominate average — more likely to have multiple peaks

ADC 1, Channel 14

0.025

ADC 2, Channel 55

0.35 I
0.025 0.4
0.020 0.30 :

1 Pulse Simple shape? 3 Pulse More complex
= 0015 0.25 > 0.3 n )
3 ® & oo interference?
E p 020 k] 5

H H
é 0.010 2 o1 | é 0.010 & 02
2 0.0 010 £ ooos o N (like neutrino oscillations
0.000 1 0.05 HH 0.000 A U}
NN R T S N S ] ! ] ! | ! 0,005 e e i ] | ] ] ]
0 2 4 6 8 10 12 14 16 0 5 10 15 20 25 30 4 6 8 10 12 14 16 0 5 10 15 20 25 30
time [us] frequency [MHz] time [us] frequency [MHz]
ADC 2, Channel 52 ADC 1, Channel 28
| 0.175 3.5
0.04 0.6 . o150 I R ; .
Oscillates between tw ' N Pulse Averages out to (mostly
S 0.03 p JIQG‘ . A 5 0125 2.5
2 val amplitudes? = simple again
g L & 0.100 2.0 :
2 002 203 g 5
g H 5 0.075 Z1s4
=
g 001 0.2 'E 0.050 o4
01 0.025 05 \
0.00 el ansinde P J
[0 i A b T — s i o kS bl i oo i i e i
0 2 4 6 8 10 12 14 16 0 5 10 15 20 25 30 8 10 12 14 16 0 5 10 15 20 25 30
time [us] frequency [MHz] time [us] frequency [MHz]

23/10/2024

Subtracting the fit results in negative and positive fluctuations

2x2 Analysis Meeting

14



Localising the signals

Event: 0, Frequency: 0.50MHz

! 4000
2000
3 |
=
» i L L
< g
5
—-2000
6
600000 1 ) a0
012345678 9101112131415161718192021222324252627 28 2930 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59606162 63
500000 1 channel
Event: 0, Frequency: 0.62MHz
° |
1
400000 A 2000
2
1000
— 3 [
£ 300000 A o | :
a4 ] 0 H
2 : :
5
—-1000
200000 ~ 6
7 —-2000
LREN - -
100000 1 l ‘ 012345678 91011121314151617 18192021222324252627282930 31 32 33 34 35 36 37 38 39 40 41 42 43 44 4546 47 48 49 50 51 52 53 54 55 56 57 58 59 606162 63
channel
‘ Event: 0, Frequency: 1.62MHz
0
0 L ! 4000
2
2000
T T T T T T T R C
0 5 10 15 20 25 30 ! [ .
[ w
a4 ] 0 H
Frequency [MHz] z &
5
. 2000
7
—4000

——— —
012345678 9101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657585960616263
channel
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Localising the signals

EVENT 5 EVENT 1

Event: 5, Frequency: 0.50MHz Event: 0, Frequency: 0.50MHz
L |
4000
2000
—I 2000
1000 o
o | | I
2
~1000
~2000
—2000
~4000
-3000
) 345678 91011121314151617 18192021222324252627282930 31 32 33 34 35 36 37 38 39 40 4142 43 44 45 46 47 4849 50 51 52 53 54 55 56 57 56 59606162 63 45678 91011121314151617 18192021 222324252627 26 2930 3132 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 56 50 606162 63
channel channel
Event: 5, Frequency: 0.62MHz Event: 0, Frequency: 0.62MHz
! 8000 !
6000 2000
4000
1000
| | 0 | | i
0 — ) E
8
~2000
~1000
—4000
~6000 —2000
T T T T T T —8000 T T T T T T
> 3456 78 91011121314151617 18192021 222324252627282930 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 50 5152 53 54 55 56 57 58 59606162 63 4567 8 91011121314151617 18192021 222324252627 28 2930 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59606162 63
channel channel
Event: 0, Frequency: 1.62MHz
0.5 MHz © ! 4000
* Unclear, partially dominated by light of event 1
* Could be artifact of ill-fitting subtraction 2
2000
3 A
0.62 MHz y | B .
: 4 - 0 H
* Appears consistent across events 2 2
* No clear correlation with presence of hits 5
~2000
6
1.62 MHz ]
* No clear correlation across detector or with hits 4000
* Not tagged as a significant peak ini_evt Irs=5 012345678 91011121314151617 18192021222324252627 28 2930 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59606162 63

channel
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Localising the signals

Event: 0, Frequency: 10.00MHz

20000
15000
10000
3 5000
. | | y
a4 0 =
. < g-
"— N\ 5 —5000
\ " 6 ~10000
- L
£00000 5 15000
——— — —20000
012345678 91011121314151617 18192021222324252627282930 313233 34 3536373839 40414243 44 4546 47 4849 50 51 52 53 54 55 56 57 58 59 606162 63
SDGCII:}G -1 channel
Event: 0, Frequency: 20.00MHz
o 8000
1
400000 A 6000
2 4000
: 3 | | i
h [
£ 300000 g, i . s
£ < g
5 —2000
200000 ~ 6 —4000
I‘ \ 7 —6000
—8000
100000 \ , - 012345678 91011121314151617 18192021222324252627282930 31 32 33 34 35 36 37 38 39 40 4142 43 44 45 36 47 4849 50 51 52 53 54 55 56 57 5859 6
' \ channel
\ ’ Event: 0, Frequency: 30.00MHz
0
0 1 ! 3000
2 2000
T T T T T T T
3 - 1000
0 5 10 15 20 25 30 ! [ .
o o
2 a — 0 H
Frequency [MHz] < 2
5 —-1000
® —2000
’ —-3000

— —
01234567 8 9101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657585960616263
channel
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Localising the signals

EVENT 5 EVENT 1

Event: 5, Frequency: 10.00MHz Event: 0, Frequency: 10.00MHz

20000 20000
i 15000 15000
10000 10000
5000 5000
5 I %
- 0 = L — 0 =
Q Q
(=% a
[ 1 -5000 - —-5000
—10000 || ~10000
—15000 15000
—20000 —‘ 20000
456 78 9101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657585960616263 456 7 8 91011121314151617181920212223242526272829303132333435363738394041424344 454647 48495051 52535455 5657585960616263
channel channel
Event: 5, Frequency: 20.00MHz Event: 0, Frequency: 20.00MHz
8000
6000 !
6000
[ | 4000 2000
! ! [ 2000 ! ! | 2000
[ - ! .
0 E - 0 z
g g
- L 5000 — —2000
—4000
—4000 L
—6000
—6000 |
— | = -8000
3 4 56 7 8 9101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657585960616263 4567 8 91011121314151617 1819202122232425262728293031 32 33 34 35 36 37 38 39 4 24344 4546 47 484950 51 52 53 54 55 56 57 58 59 606162 63
channel channel
Event: 0, Frequency: 30.00MHz
10 MHz | ‘ |
* Appears consistent across events — — 3000
* No clear correlation with presence of hits L || 2000
— — 1 1000
20 MHz | .
|9}
i i — 0 H
* Some correlation with 10MHz peak 2 ]“ H
* No clear correlation with presence of hits = i —1000
[ —2000
30 MHz
H - —3000
* Some correlation with 10MHz peak ‘ T

i . _ T T ——— ; — Tt
*  Not tagged as a S|gn|f|cant peak n I_th_|I’S—5 7 8 91011121314151617 181920212223242526 27282930 31 32 33 34 35 36 37 38 39 40 41 42 43 44 4546 47 4849 50 51 52 53 54 55 56 57 5859 606162 63

channel
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Localising the signals

Event: 0, Frequency: 7.06MHz

2000
L 1000
" | B ;
a — 0 H
S g
-1000
600000 ~2000
——— —
012345678 0111213141516171819202122232425262728293031 32 33 34 3536 37 3i 041424344 454647 48495051525354555657585960616263
SDGGGG _ channel
Event: 0, Frequency: 19.00MHz
0
1 5
400000 A 1000
2 -
500
E 3
. .
= 300000 9, o £
g : 2
5
-500
200000 ~ 6
—-1000
7
Ak N -N ———
100000 - ’ " l 01234567 8 9101112131415161718192021222324252627282930 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 5859 606162 63
\ \ , channel
Event: 0, Frequency: 25.00MHz
0 ° 4000
1 3000
2 2000
T T T T T T T
3
0 5 10 15 20 25 30 oo
(9] w
a4 — o]
Frequency [MHz] g H
5 -1000
6 —2000
7 —3000
—4000

——— T
01234567 8 9101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657585960616263
channel
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Localising the signals

EVENT 5 EVENT 1

Event: 5, Frequency: 7.06MHz Event: 0, Frequency: 7.06MHz
2000 2000
1000 1000
| K g | B ;
0 = . 0 z
2 g
1000 —-1000
2000
—2000
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Localising the signals
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2000 2000

1000 1000

o
power

[ 1

o
power

_1000 —1000
—2000
—2000
3 4567 8 9101112131415161718 192021 22 232425262725 293031323334 35363738394041424344 4546 4748 495051 52535455 5657585960616263 4567 8 910111213141516171819202122232425262728293031323334353637383940414243444546474849505152535455 5657585960616263
N Event: 5, Fraquency: 18.19MHz Thennel o channel
wor
HJ ﬂ - 18-19 MHz
e _
R * Cluster of localised peaks
| Bk ey e de » Some correlation with presence of hits
. | EF * Check across more events
) |'h « Candidate for cross-talk or just poorly modelled signal?
2 T ’—
N N Event: 5, Frequency: 18.56MHz
‘ 1 1300
. | o
o
-3
fl
Event: 5, Frequency: 25.00MHz Event: 0, Frequency: 25.00MHz
4000
4000
3000 3000
2000 2000
!:ED . o
o
] ]
0 2 0 H
a a
—1000 —1000
—2000 —2000
—3000 —3000
T T T T T T —4000 —4000
3 4567 8 9101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657585960616263

T —
4567 8 91011121314151617181920212223242526272829303132 33 34 353637 38394041424344 454647 4849505152 53 54 55 5657 5859606162 63

channel channel

23/10/2024 2x2 Analysis Meeting




Aliasing: spurious signals
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Channel map & geom. files

Next step:

Map properly to optically isolated channels i.e. per TPC
https://github.com/DUNE/ndlar flow/blob/feature run on
data/data/proto nd flow/light module desc-5.0.0.yaml|
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https://github.com/DUNE/ndlar_flow/blob/feature_run_on_data/data/proto_nd_flow/light_module_desc-5.0.0.yaml
https://github.com/DUNE/ndlar_flow/blob/feature_run_on_data/data/proto_nd_flow/light_module_desc-5.0.0.yaml
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Conclusion

En-route to:

Isolating spurious signals

® Overlay TPCs on channel vs ADC to illustrate optical isolation

® Could these “non-Gaussian noise” sources be affecting the hit finder deconv?
¢ |f that were the case, they shouldn’t impact MC — so maybe not the culprit
Could they be cross-talk?

® Looks like external sources — i.e. intersystem cross-talk?

® For interchannel cross-talk, we would need a better test (WIP @ Nikhef)
Standardising some tools for diagnostics / analysis

* numpyfying channel maps — status, TPC, light-trap, (x,y,z) ?

® bits -> voltage conversion [2+]14bits starting {11}

® Baseline and noise estimate -> avoiding biases but needs to be fast

® Channel specific adaptive thresholds -> any meaningful gains to be made?

2x2 Analysis Meeting
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