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1. Octopus Thanks to Prof. Benato

What is Octopus?

General framework for data processing
e Started as small software to process Berkeley TES data
* Expanded to process continuous data with any raw data format
* Expanded to process triggered waveforms
* Use case:
* Berkeley data
CROSS
Gio’s neutron detector
leti’s data
CUPID
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1. Octopus Thanks to Prof. Benato

What can Octopus do?

4 main functions:

* Plot data steam of channel in user-defined time window

* Apply threshold trigger on original or differentiated waveform

e Save trigger flag and read raw data

e Different channels in parallel

* Reconstructed coincidences and any other multi-channel
variable(STILL WORKING)
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1. Octopus

@ Check Stream Data
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1. Octopus

@ Trigger Setting

Original waveform

bufferLength=0.02
RMS=3
nAbove=3
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1. Octopus

® Parameter setting

baseline maxminusbaseline
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¥ 1. Octopus

@ Spectrums for OF

I\Hml_ T

3

107 1 10

Average Signal
Power Spectrum

2024/12/19

10?7

i
3
Frequer}py [Hz]

Power [W/Hz]

10°°

107

107

3

"
107 1 10

Average Nosie
Power Spectrum

3
Frequer}gy [Hz]

EBXZF 5RL

Power [W/Hz]

Amplitude [V]
n w L w

o

O\I\Il\ll‘l\ll\l\‘\ll\l\I

Average Pulse
Template

-
- O

10"

333

qN ﬂwmmmrm%mm Ll I\‘ IIH‘ IIII‘ Ll I\‘ IIH‘ \HI‘ HIII‘

10°

3333
& o &

10710
10"
10712
1
10714
10718

<

1 I L PR T L
0.02 0.04 0.06 0.08

.
0.1
Time [s]

Average Pulse Template
Power Spectrum

107 1 10 10?7

|
3
Frequer}py [Hz]




<y 1. Octopus

® Other modules in Octopus

* AveragePowerSpectrum * NumberOfTriggers
e AveragePulse e  OptimumfFilter

e Baseline e PolarityFlip

e BaselineSlope * PoleZeroCorrection
* BaselineSlopeSubtraction * Powerlntegral

e BaselineSubtraction * PulserFinder

e (Calibration * Risetime

* Chi2 e Stabilization

e Convolution e SynteticPulse

* Decaytime * Timestamp

* FourierTransform e TriggerDelayCorrection
* Integral * TriggerDelay

* |nverseFourierTransform
e MaxMinusBaseline
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2. Data analysis
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2. Data analysis

@ Calibration: Heater(for zero energy point)

Filamp 0.07-0.11

Filamp 0.11-0.16

Filamp 0.17-0.21

Amplitude(V) vs Q(MeV)
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2. Data analysis

@ Event selection

amplitude vs risetime amplitude vs decaytime amplitude vs starttime1
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Before=235414

After =92130
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Data analys
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<y 2. Data analysis

® Average pulse

§ I —— AP of Am241
% - —— AP of 1MeV
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2

_ ¥ 2. Data analysis

@ Am241 VS BKG (normalized by time)

o With Am241
. Without Am241
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<./¥ 3. Outlook

Deploy Optimal Filter in Octopus

Add light channel into analysis

Use other sources for calibration

Test various Crystals

Establish crystal thermal model for gain correction

Thanks for your listening
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amplitude vs risetime
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Parameters of Am241 pulse shape

amplitude vs starttime1
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Parameters of bkg pulse shape

amplitude vs risetime
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Cutflow of parameters

Cumulative Cut

decaytime > 0.004 && decaytime < 0.06
risetime > 0.002 && risetime < 0.04

starttimel > 0.03 && starttimel < 0.1
stoptimel > 0.03 && stoptimel < 0.1

starttime2 > 0.03 && starttime2 < 0.1
stoptime2 > 0.03 && stoptime2 < 0.1

decaytime > 0.004 && decaytime < 0.06
risetime > 0.002 && risetime < 0.04

starttimel > 0.03 && starttimel < 0.1
stoptimel > 0.03 && stoptimel < 0.1

starttime2 > 0.03 && starttime2 < 0.1
stoptime2 > 0.03 && stoptime2 < 0.1
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<)y OF power spectrum
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-/¥ Pulse shape in Low energy region

averagepulse_heat_lowenergy AP
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Events
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