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Current status of noise filtering in SBND

* So far working on noise filtering in SBND for data only. PR pushed
to sbndcode release one month ago. Good results and
collaboration used it to make interesting event displays.

* Right now working on noise filtering for MC. Have been doing
visual scanning of different event topologies to check any
potential issues.

* Noticed some teardrops on U-plane for MC event displays when
applying either mbOneChannelNoise or pdOneChannelNoise
filtering (next slides). Trying to understand the source of such
teardrops.
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https://github.com/SBNSoftware/sbndcode/commit/ca262652965bcfa33755c27041dff06c76696fba
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Updated MC (single NF)

U Plane {(Deconvoluted)

2600

ticks

2400
2200
2000
1800
1600
1400

MC neutrino

teardrops

a—y

PR S W T [ TR T T
700 1750 18

U Plane (Deconvoluted)

[
00

PR T
1850

1

900

PRI T
1950

M BT
2000
channel

2800
2600
2400
2200
2000
1800
1600
1400

ticks

B A A

LA ey

hd

-
ot o o ST A T AT M 1 2 A T

s

MC isochronus
?:rack

P 1
500 600

U Plane {Deconvoluted)

ticks

3000

2500

2000

1500

1000

500

1
700

1
800

L 1
1000
channel

P
900

3
£
£
7
¥

;

e

JfII|IIII|IIII|IIII|IIII|IIII|III

N

T b v AT s
S e X

" BNB

.

MC

~

|||||.||J"h|||||||||||||||-||||||||||
5800 6000 --5200 6408 6600 6800 .7000 7200

channel

Updates:

* Single NF enabled

. SBND response

. Response offset

*  mbOneChannelNoise
* List of bad channels

Same comparison for data
here

Similar teardrops are seenin
MC when using
pdOneChannelNoise here




Current MC (no NF)
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Updated MC (single NF)

U Plane (Deconvoluted)

i} — B 20
E 2500: - LT . MC neutrino 19
2400 — o s L 18
2200 TF s ”
- - IR 16
2000 “%W*a-vM%mf%Eﬁ, 15 Updates:
1800 — . MR e 14
1600 g ' . - :: Single NF enabled
1400 - = teardrops N SBND response
e N R T R B o °* Response offset
1700 1750 1800 1850 1900 1950 2000

100

channel mbOneChannelNoise
List of bad channels
Channel 1933
............................. Input
denoised

50

—&

-50

-100

“-‘Z"--W-
o , ..... - , ..... e , .............................. o ,, .....
1700 1800 1900 2100 2200
ticks

Signal is protected after noise filtering in both cases. Deconvolved waveform (red) with noise filtering
shows a positive porch not seen in deconvolved waveform without NF. What could be causing the
creation of that porch?



Backup
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SBND parameters for Noise Filtering (similar to PDHD)
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(Most of these parameters are for coherent noise removal)

all channels

induction 1

induction2

collection

PDHD
nominal_baseline (adc count) 2048.0 2001.0(- same - same 400.0 650.0
gain_correction (unitless) 1.0|same - same - same - same
response_offset (ticks?) 0.0|same 120 124 - same
pad_window_front (ticks?) 10|same 20[(same - same - same
pad_window_baclk (ticks?) 10|same - same - same - same
decon_limit 0.02(same 0.02|same 0.01|same 0.05|same
decon_limitl 0.09|same 0.07|same 0.08|same 0.08|same
adc_limit 15|same - same - same - same
rol_min_max_ratio 0.8|same 3.0(same 1.5[same - same
min_rms_cut (units?) 1.0|same - same - same - same
max_rms_cut (units?) J0.0|same - same - same - same
rcro (ms) 1.1|same - same - same - same
rc_layers l|same - same - same - same
reconfig none same - same - same - same
freqmasks none same yes none yes none - none
response® none same yes same yes same - same
harmonic_freqs none same none same none same none same

*Total field response (handmade_resp):

chndb-resp.jsonnet



Comparison between single channel filters

mbOneChannelNoise
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Using SBND response

pdOneChannelNoise
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https://github.com/WireCell/wire-cell-toolkit/blob/master/sigproc/src/Microboone.cxx
https://github.com/WireCell/wire-cell-toolkit/blob/master/sigproc/src/Protodune.cxx
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Current data (single + CNF)
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data (single + CNF)
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Current data:

* 64 grouped channels
* Single + CNF enabled
. PD response

* pdOneChannelNoise

Updates:

* SBND response
* mbOneChannelNoise
* Updated list of bad channels
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SBND wire region average field response (U-plane)
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current

SBND wire region average field response (V-plane)
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Updated overall response for noise filtering (SBND response)
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