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Brief Recap

PD-VD training sample validation
● Mapping issues & time offset issues → Resolved
● There is discrepancy between truth and reco in 1D waveform
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Software Filter and Truth Smearing

● PD-HD and PD-VD are using different software filter (Wiener tight)
● For the truth smearing, they are using the same values
● PD-HD HfFilter: Optimized
● PD-VD HfFilter: parameters from PD-SP

❏ PD-HD HfFilter ❏ PD-VD HfFilter ❏ Smearing
❏ PD-SP HfFilter
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Software Filter Study

● If we apply PD-HD HfFilter to the PD-VD sim, now the waveform is well matched
● Items to study:

○ how the sigma and power affects the loose_lf result?
○ how to get optimized sigma and power parameters for the PD-VD
○ Can we keep the truth smearing parameters used for PD-HD

❏ PD-VD sim w/ PD-SP HfFilter ❏ PD-VD sim w/ PD-HD HfFilter
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Software Filter Study

sigma=0.000075, power=3.76194 sigma=0.0003, power=3.76194

sigma=0.00014788, power=3.76194 ● Parameters explained:
○ Top left: PD-SP filter
○ Bottom left: ~0.5*sigma
○ bottom right: ~2*sigma

● lower sigma: peak ↓, width ↑, smoothness -
● higher sigma: peak ↑, width ↓, smoothness ↓
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Software Filter Study

sigma=0.00014788, power=1.35 sigma=0.00014788, power=7.5

sigma=0.00014788, power=3.76194 ● Parameters explained:
○ Top left: PD-SP filter
○ Bottom left: ~0.5*power
○ bottom right: ~2*power

● lower sigma: peak ↓, width -, smoothness ↓
● higher sigma: peak -, width -, smoothness -



Feb. 11, 2026Hokyeong Nam BNL-ProtoDUNE meeting 7

Software Filter Optimization

● There is a tool to get the optimized sigma and power for the HfFilter
○ https://github.com/WireCell/wire-cell-toolkit/blob/feature/xn_WF_fitter_script/root/test/calcFilter.C
○ https://github.com/WireCell/wire-cell-toolkit/blob/feature/xn_WF_fitter_script/root/docs/calcFilter.org

● Isochronous track sample is needed

https://github.com/WireCell/wire-cell-toolkit/blob/feature/xn_WF_fitter_script/root/test/calcFilter.C
https://github.com/WireCell/wire-cell-toolkit/blob/feature/xn_WF_fitter_script/root/docs/calcFilter.org
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Software Filter Optimization

signal+noise region

noise region

● Fitted values for PDVD  bottom electronics (CRU0)
● u plane; p0 (sigma), p1 (power)
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Software Filter Optimization

signal+noise region

noise region

● Fitted values for PDVD  bottom electronics (CRU0)
● v plane; p0 (sigma), p1 (power)
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Software Filter Optimization

signal+noise region

noise region

● Fitted values for PDVD  bottom electronics (CRU0)
● w plane; p0 (sigma), p1 (power)
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Software Filter Comparison

PD-SP HfFilter PD-HD HfFilter

PD-VD Optimized ● Optimized filter gives tighter and higher loose_lf
● Also noisier than PD-SP and PD-VD on u plane
● If we keep the truth smearing value as current, the 

discrepancy still exists
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Truth Smearing - Approach 1

● Morse test tool provided by Brett
○ https://github.com/WireCell/wire-cell-toolkit/blob/master/test/scripts/bats-debug
○ https://github.com/WireCell/wire-cell-toolkit/blob/master/test/test/test-morse-pdsp.bats

● The tool is not fully ready for PD-VD
● Would be precise, but need to understand how to use

https://github.com/WireCell/wire-cell-toolkit/blob/master/test/scripts/bats-debug
https://github.com/WireCell/wire-cell-toolkit/blob/master/test/test/test-morse-pdsp.bats
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Truth Smearing - Approach 2

● Frequency domain Wiener filter → IFFT → Time domain signals → Gaussian fit

● The shape looks similar with the one from MicroBooNE paper
● Relatively easy, but still need to understand how to get right numbers
● Support from Hanyu Wei may be needed

https://arxiv.org/abs/1802.08709

https://arxiv.org/abs/1802.08709
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HDF5 Compression Test

● Since storage on the WC cluster is limited, the PD-VD sample should be
○ storage-efficient → compression
○ stored on another server (e.g., scratch directory on the dunegpvm)

● The gzip compression option is available in the WC configuration file
● The log shows “gzip 0” is applied instead of the gzip value I set
● WC version: 0.30.3
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HDF5 Compression Test

● Inspected with Chao’s script (inspect_h5.py)
● Confirmed the output HDF5 is not compressed
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HDF5 Dataset Pruning

● Per event (1 CRU) file size changes as follows:
○ g4-tru-#.h5: 37.51 MB → 37.51 MB
○ g4-rec-#.h5: 389.33 MB → 150.3 MB

● Approximated required storage for:
○ 600 events:112 GB
○ 1200 events: 224 GB
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Back Up
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PDHD training sample

● TBD
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PDVD training sample

● Truth (DepoFluxSplat) vs. Gauss
● 2D and 1D waveform are well aligned (measured time offset ~ 1 tick)
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Future tasks

● Memory check
○ Is the high peak at the last really due to the APA1?
○ Tag Selector test and validation
○ Remove the unneeded datasets from the HDF5 and check the file size

● PDVD
○ Sample validation
○ Need to check estimated time, scratch storage, WC cluster availability

● Comments from the 2026 DUNE CM @ CERN
○ Jake: noise level (PDHD vs PDVD)
○ Xin: generalize the model, train the model with loose_lf only → performance


