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Motivation and Scope

This talk presents a data quality and detector response check for
ProtoDUNE Vertical Drift Neutrino Trigger Data.

Focus on initially Run ID: 40014 getting the run information below:
https://wiki.dunescience.org/wiki/ProtoDUNE_Vertical_Drift_operation_status

I focus on four main ingredients in this presentation:

Protons-on-Target (POT) / beam intensity information from CERN
Timber: https://timber.cern.ch
Single-hit spatial distributions in Y and Z from the ProtoDUNE-VD
neutrino trigger data using DUNE LArSoft.
Beam SPILL ON/OFF Check
Event Display: Visualizing the raw waveforms

Goal: validate beam stability and basic hit-level detector behavior
before higher-level analysis.
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Analysis Overview

Run ID: 40014

Detector configuration: ProtoDUNE Vertical Drift

Data type: Neutrino Trigger

Single-Hit level information

Beam information source: CERN Timber (SPS.T2:INTENSITY)

Hit reconstruction based on the ProtoDUNE-VD analysis framework

Event Display using Raw Digits
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Run 40014: DAQ and Trigger Configuration

Run ID 40014
DAQ TPC: BDE, PDS
Trigger ADCSimpleWindow
ADC Threshold 8 M
Time Window 20k ticks
Readout Window [−1.25, 2.75] ms
Trigger Rate ∼ 3 Hz
Run Period (CERN time) 11/10/2025 19:57 – 12/10/2025 23:23
Total Triggers 294.4k
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Beam Intensity from CERN Timber

Beam intensity monitored using the SPS signal:

SPS.T2:INTENSITY

Quantity corresponds to the extracted proton intensity delivered to
the SPS target.

Used as a proxy for POT stability during the run.

Important for:

Trigger rate stability
Detector occupancy checks
Identifying abnormal beam conditions
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SPS Beam Spill PoT Summary (Run 40014, VD)

SPS beam spill information I extracted from CERN TIMBER and stored in
a CSV file in dunegpvm as the initial study, I named as follows:

spillrun040014 VD.csv

→ it includes Timestamp (Unix time) and PoT information

A PoT (Protons on Target) threshold of

1.0× 1012

is applied to identify valid beam spills.

Summary of spill classification (for Run ID 40014, VD):

Above threshold: 6437 spills
Below threshold: 57 spills

Spills below threshold are treated as low-intensity or non-physics spills and
can be excluded from further neutrino-trigger analyses.
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Run 40014: Beam Spill PoT vs Time

Intensity shown as a function of UTC time during Run 40014.
Typical intensity level: ∼ 3× 1012 protons per spill.
Occasional sharp drops correspond to non-extracted or missing spills, corresponding to
beam-off intervals. Overall beam conditions are stable for the majority of the run.
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Single-Hit Analysis Framework

Single-hit information extracted using the ProtoDUNE analysis
configuration:

https://github.com/DUNE/protoduneana/blob/develop/protoduneana/

verticaldrift/singlehit/runSingleHit_PDVD.fcl

The FCL configuration:

Selects reconstructed hits
Stores spatial coordinates (Y, Z)
Produces ROOT histograms for basic detector checks

This step is essential for validating geometry, alignment, and active
volume coverage.
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Y Coordinate Distribution (Single Hits)

Histogram of reconstructed hit positions along the Y direction.

Total entries: (2.2× 105) hits.

Distribution is approximately flat in the central region.

Sharp edges correspond to the physical boundaries of the active detector
volume.

Mean close to zero indicates symmetric coverage around the detector center.
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Z Coordinate Distribution (Single Hits)

Histogram of reconstructed hit positions along the Z (drift) direction.

Total entries: (2.2× 105) hits.

Broad distribution reflects the full drift length of the Vertical Drift TPC.

Sharp cutoff at large Z corresponds to the cathode/anode boundary.

No unexpected structures observed within the active region.
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Cluster Occupancy in the Y –Z Plane

Two-dimensional occupancy map of reconstructed clusters in the Y –Z plane.

All reconstructed clusters are included; no timing or beam-related selection is applied. The
color scale represents the number of clusters per spatial bin.

The rectangular populated region corresponds to the active ProtoDUNE-VD TPC volume.

Sharp boundaries in Y and Z arise from the detector geometry and readout acceptance.

The largely uniform occupancy indicates stable detector operation and consistent
clustering performance.
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Event Display: Raw Waveforms (All Channels)

Visualizing the raw waveforms - Run No: 40014 (NP02 neutrino trigger)

root://fndcadoor.fnal.gov:1094/pnfs/fnal.gov/usr/dune/persistent/staging/

vd-protodune-det-reco/ec/b2/np02vd_raw_run040014_0010_df-s04-d3_dw_0_

20251011T181420_reco_stage1_20251011T195216_keepup.root

Color scale: pedestal-subtracted ADC counts

Single-triggered event

Raw TPC waveforms

All readout channels
displayed

Axes: Time (ticks),
Channel number

ADC range: ∼ ±20

Dominated by electronic
noise

Sparse, localized charge
activity

No large-scale coherent
noise patterns
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Event Display: Raw Waveforms by CRP and View

Raw waveforms separated by CRP (Charge Readout Plane) and view

Three wire views per CRP shown (e.g. U, V, X)

Same color scale and time window used for all panels

Observations:

Consistent noise behavior across CRPs and views

Charge activity appears coherent within individual CRPs

Empty panels correspond to inactive or non-readout regions
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Summary & Next Steps

Performed initial data-quality and detector-response checks for ProtoDUNE
Vertical Drift Neutrino Trigger Data, Run 40014.
SPS beam intensity information extracted from CERN TIMBER
(SPS.T2:INTENSITY) shows overall stable beam conditions.
A PoT-based spill selection was applied:

Majority of spills are above the 1.0× 1012 PoT threshold
Low-intensity / non-physics spills are clearly identifiable

Single-hit Y and Z spatial distributions:
Consistent with detector geometry and active volume boundaries
No unexpected structures or pathological behavior observed

Raw waveform event displays show:
Stable noise conditions
No large-scale coherent noise
Localized charge activity consistent with neutrino-trigger data

Next steps:
Refine beam SPILL ON/OFF selection using PoT thresholds
Correlate spill classification with trigger-level observables
Extend checks to additional runs and higher-level reconstruction
SPINE package implementation
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Thanks!!!
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BACKUP
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