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A bit of context before jumping to VD

Pulser-based calibration analysis for PDHD
was successfully completed. Channel 3 Fitted Pulse

1. Analysis starts by fitting per-channel
pulses.

Entries = 116
72/ ndf = 6.091
t =5.050 +0.009
A, = 77045.89 + 449.63
t,=2.043 +0.007
k, = 0.16105 + 0.00237
k, = 0.25310 * 0.00462
k, = 0.16102 + 0.00237
k, = 0.09914 + 0.00143
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A bit of context before jumping to VD
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Pulser-based calibration analysis for PDHD

was successfully completed. 5001
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1. Analysis starts by fitting per-channel

Number of channels

pulses.
2. Retrieve fit parameters.
3. Input these parameters to the WireCell-

based workflow.
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A bit of context before jumping to VD

Pulser-based calibration analysis for PDHD
was successfully completed.

1. Analysis starts by fitting per-channel
pulses.

Retrieve fit parameters.

Input these parameters to the WireCell-
based workflow.

4. We can now retrieve corrected waveforms.
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%2/ ndf = 32.674

t =5.132 £ 0.009
A, =76396.95 % 467.03

t,=1.916 + 0.006

\ Entries = 116
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A bit of context before jumping to VD

Pulser-based calibration analysis for PDHD
was successfully completed.

1. Analysis starts by fitting per-channel
pulses.

Retrieve fit parameters.

Input these parameters to the WireCell-
based workflow.

4. We can now retrieve corrected waveforms.
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ADC counts

ADC counts

Pulse 0, Channel 233, BEFORE Correction
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Entries = 116
%2/ ndf = 49.192
t =5.183 £ 0.010
A, =76008.66 + 462.49
t, = 1.922 + 0.006
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q Entries = 116
%2 / ndf = 3.330
t =5.034 + 0.009
A, =72545.34 + 437.29
t,=2.209 £ 0.007
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A bit of context before jumping to VD

Pulse 0, Channel 4150, BEFORE Correction

Pulser-based calibration analysis for PDHD
was successfully completed.

1. Analysis starts by fitting per-channel
pulses.

Retrieve fit parameters.

Input these parameters to the WireCell-
based workflow.

4. We can now retrieve corrected waveforms.
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Entries = 116
%2/ ndf = 16.317

t =5.114 £ 0.009
A, =T73472.07 *+ 453.37

1, =1.991 £ 0.007
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A bit of context before jumping to VD

Pulse 0, Channel 5131, BEFORE Correction

Pulser-based calibration analysis for PDHD
was successfully completed.

1. Analysis starts by fitting per-channel
pulses.

Retrieve fit parameters.

Input these parameters to the WireCell-
based workflow.

4. We can now retrieve corrected waveforms.
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ADC counts
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%2/ ndf = 32.199

t =5.130 £ 0.009
A, =76008.74 * 466.53

t,=1.938 £ 0.006
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A bit of context before jumping to VD

DUNE: ProtoDUNE-HD

Pulser-based calibration analysis for PDHD 10000F T T T T T T T T T T T T T T T T
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A bit of context before jumping to VD

DUNE: ProtoDUNE-HD

Pulser-based calibration analysis for PDHD 5000 ' = Without Deconvolution—
was successfully completed. N 1 With Deconvolution
E 4000 — ]
o ]
1. Analysis starts by fitting per-channel % 3000 - E
puls_es. . € 2000F E
2. Retrieve fit parameters. S b ]
3. Input these parameters to the WireCell- 1000F E
based workflow. S SR L WU e I I
. %ﬁ 85 90 95 100 105 110
4. We can now retrieve corrected waveforms. Slope dA /dQ (ADC/{C)
5. If we repeat for the available range of _
injected charges, we get s000— D UNE: ProtoDUNE-HD
- [ Without Deconvolution | .
- 1 With Deconvolution =
 Gain before: 7.978 mV/fC g % |
« Gain after: 7.814 mV/fC J 8 3000} .
E EIDGD: :
. . = — —
* Peaking Time before: 1.986123 us s :
- Peaking Time after: 2.198 us © 1000 l .
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Wire-Cell Workflow for PDHD

1. Once | have the results from the electronics response fitting, | extract the parameters in
.json.bz2 format for each run.
2. Then | copy this file in my work directory in dunegpvm. This is
/exp/dune/data/users/ktellez/wf_correction/wc-params
3. Then, in my dunereco copy, | modify the file
dunereco/dunereco/DUNEWireCell/v10 20 06d00/pdhd/params.jsonnet to make the
variable chresp point to the . json.bz2 file | want to process.
4. Then | go back to my work directory (wf _correction) and define my wirecell path and
such:
a) $ export WIRECELL PATH="pwd" /wc-params:$WIRECELL PATH
b) $ export LD _PRELOAD=$XROOTD LIB/libXrdPosixPreload.so
5. Then | process my run with the appropriate . fcl file:$ lar -nl -c
standard _reco_stagel protodunehd keepup.fcl
[path_to hdf5 file to process.hdf5]
If everything goes well, this will produce a * reco stagel.root
7. ...which is where | extract before and after correction per-channel waveforms from.
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Wire-Cell Workflow for PDHD

The next natural step was to repeat these steps to achieve the same
results for PDVD.

Before anything, we tested the previous workflow for PDHD using the
most recent version of dunereco and the most up-to-date dune software
(went from dunesw v10 17 02de9 to vlio 20 06d00)

After trying, we realized that we needed to implement the per-channel
electronics response in the newer versions of dunereco.

After some modifications (see next slide), we were able to replicate the
same results for PDHD (o/d wc vs. new wc).

Then we tried this for PDVD data.
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Incorporating the per-channel response

here

nf.jsonnet

Changed from function(params, anode, chndbobj, n,

tools, chndbobj, n, name='"', dft=default dft)
Added local pc right after local grouped:

name="'"', dft=default dft) to function(params, anode,

local pc = tools.perchanresp nameuses,
local shaper = {
type: 'perChannelShaper',
name: name,
data: {
noisedb: wc.tn(chndbobj),
anode: wc.tn(anode),
elecresponse: wc.tn(tools.elec_resp),
b
}s

Added the use of shaper in 1local obnf, in channel filters: wc.tn(shaper) (commented wc.tn(single) out).
Changed the definition of uses right after local obnf to incorporate shaper and tools.elec resp: From uses=[chndbobj,

anode, single, grouped], nin=1, nout=1) to uses=[chndbobj, anode, single, shaper, grouped,
tools.elec _resp] + pc.uses, nin=1, nout=1

¢ Brookhaven

. Pl [ : DEEP UNDERGROUND
National Laboratory Karla Tellez-Giron-Flores M m— NEUTRINO EXPERIMENT



http://wc.tn/
http://wc.tn/
https://github.com/DUNE/dunereco/tree/v10_20_03d00/dunereco/DUNEWireCell/pdhd

Incorporating the per-channel response

here

wcls-nf.jsonnet:

1. Changed the way we call nf maker:
From
nf _maker(params, tools.anodes[n], chndb[n], n, name='nf%d' % n) for n in

std.range(9, std.length(tools.anodes) - 1)

to

nf maker(params, tools.anodes[n], tools, chndb[n], n, name='nf%d' % n) for n in
std.range(0, std.length(tools.anodes) - 1)
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https://github.com/DUNE/dunereco/tree/v10_20_03d00/dunereco/DUNEWireCell/pdhd

Incorporating the per-channel response

here

params.jsonnet:

1. Changed the channel response from null to the .bz2 file:

From

chresp: null

to

chresp: "protodunehd-params-channel-response-30413-
no_avg 3.json.bz2"
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https://github.com/DUNE/dunereco/tree/v10_20_03d00/dunereco/DUNEWireCell/pdhd

Trying this workflow with PDVD Data

Fitting per-channel pulses.
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Trying this workflow with PDVD Data

Fitting per-channel pulses.
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Channel 875 Fitted Pulse
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Trying this workflow with PDVD Data

Fitting per-channel pulses.
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Raw waveform
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Entries = 116
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Trying this workflow with PDVD Data

Distribution of A_0

500 A

Fitting per-channel pulses.
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Trying this workflow with PDVD Data

Channel 339 Fitted Pulse BEFORE Deconvolution

£ F
. . S 7000 f— Ideal Electronics Response Function
Fitting per-channel pulses. < F
Retrieve fit parameters. E
Input these parameters to the WireCell- E
based workflow. mg_
Retrieve corrected waveforms. E
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Trying this workflow with PDVD Data

Channel 875 Fitted Pulse BEFORE Deconvolution

Ideal Electronics Response Function

ADC counts
=
8

Fitting per-channel pulses.
Retrieve fit parameters.
Input these parameters to the WireCell-
based workflow.
Retrieve corrected waveforms.
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Trying this workflow with PDVD Data

Channel 2134 Fitted Pulse BEFORE Deconvolution

é 8000 F
S 7000 f_ Ideal Electronics Response Function
Fitting per-channel pulses. < F
Retrieve fit parameters. b
Input these parameters to the WireCell- ol
based workflow. ol
Retrieve corrected waveforms. ol
0; e e e e e e e eyl
] 5 10 15 20 25 30 35
Ticks
Channel 2134 Fitted Pulse AFTER Deconvolution
E 10000
E Ideal Electronics Response Function

2000

= Brookhaven A TP R R R B R
e National Laboratory Karla Tellez-Giron-Flores 0 5 10 15 20 25 30 35




Trying this workflow with PDVD Data

800 1 [—1 Without Deconvolution
700 4 1 with Deconvolution
Fitting per-channel pulses. 600 -
Retrieve fit parameters. £ co0
Input these parameters to the WireCell- 3 400
based workflow. .
Retrieve corrected waveforms. oo
¢ If we repeat for the available range of .
injected charges, we get )
080 9IO 1(l)0 1i0 1i0 13:0 140
. Slope dAo/dQ (ADC/fC)
« Gain before: 7.62 mV/fC N
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600 4
* Peaking Time before: 2.04 us 227
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