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Introduction
Why open dataset/model

Publications usually do not provide a full description of model and obtained results
Often, we digitize observations from plots
Sometimes we have access to official „χ2-maps“, „observed spectrum“, etc.

If we want to do high precision measurements, we may need
> Access to the data of other experiments
> A way to construct an observation and statistic with their data

- In most cases, we use external constraints as a pull term
- Correlated systematics can not be propagated in a proper way

Open dataset and model can solve issues above

+ Full model allows to obtain precise results
+ Correlated systematics will be propagated correctly
- Implementation should have an adapter to call external models
- Prelaration of open data and model might take a lot of time
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Daya Bay Reactor Neutrino Experiment
Oscillations, etc.

Neutrino flavor oscillates with distance
(νe,µ,τ → νe,µ,τ )

Oscillation can be studied with accelerators,
nuclear reactors, astrophysical sources, etc.
Nuclear reactors are the most intense artificial
source of (anti)neutrinos (1020 νe/sec/GWt)
Energies of νe is mostly below 10 MeV, it
allows to measure survival probability of νe
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Daya Bay Reactor Neutrino Experiment
Experimental setup

Experiment was taking data from December
2011 to December 2020
One of the main goals is precision measurement
of sin2 2θ13 and ∆m2

32

Search for sterile neutrinos, high energy reactor
antineutrinos (Eν > 10 MeV), measurement of
235U and 239Pu spectra
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Daya Bay Reactor Neutrino Experiment
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Experiment was taking data from December
2011 to December 2020
One of the main goals is precision measurement
of sin2 2θ13 and ∆m2

32

Search for sterile neutrinos, high energy reactor
antineutrinos (Eν > 10 MeV), measurement of
235U and 239Pu spectra

Schema of antineutrino detector (AD)

σE/E = 8.66%/
√
E [MeV]

IBD – inverse β-decay
νe + p → e+ + n (prompt signal) τ ≃ 80 ns↰

+H → D + γ (2.2 MeV) τ ≃ 200 µs↰

+Gd → Gd∗ (delayed signal)↰

Gd + γ (8 MeV) τ ≃ 30 µs
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Daya Bay Reactor Neutrino Experiment
3ν results and flux measurements
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Dataset: complete and light versions
Overview

Three periods of data taking (final-state neutron captured on gadolinium)
- 3 near + 3 far detectors: 0 – 210 days
- 4 near + 4 far detectors: 300 – 1820 days
- 3 near + 4 far detectors: 1850 – 3280 days

→ 3158 days of operation

Hall 1 Hall 2 Hall 3
Number of detectors 2 2 4
IBD candidates 2 236 810 2 544 894 764 414
νe rate [day−1] 1342.29 1191.18 300.57
Background rate [day−1] 21.93 16.20 4.47
Background / Signal ratio, % 1.63 1.36 1.58

Zenodo dataset (full+light): zenodo.org/records/17587229

PyPI dataset (light): pypi.org/project/dayabay-data-official

Blue links are clickable
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Dataset: complete and light versions
Examples of reproducing the Daya Bay results with light dataset

Following slides demonstrate posibility to obtain oscillation results and features of
spectrum measurements
We used light dataset to produce results
Results were obtained with open model and they are in a good agreement with official
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Dataset: complete and light versions
Examples of reproducing the Daya Bay results with light dataset

Light dataset is sufficient for oscillation
analysis

> Open Daya Bay model:
pypi.org:project/dayabay-model

Reproduces PRL 130, 161802 (2023)

Fit script: github:dagflow-team/dayabay-
analysis/scripts/fit_dayabay_iminuit_data.sh
Contour script:
github:dagflow-team/dayabay-
analysis/scripts/plot_dayabay_fit_contour.sh
Spectrum script:
github:dagflow-team/dayabay-
analysis/scripts/plot_dayabay_fit_spectrum.sh

Blue links are clickable
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Dataset: complete and light versions
Examples of reproducing the Daya Bay results with light dataset

Reproduces PRL 134, 201802 (2025)
> σf = [5.84 ± 0.07]× 1043cm2/fission

Spectrum script:
github:dagflow-team/dayabay-analysis-
extra/scripts/prl_134_201802.sh
Combined analysis with other experiments:
JUNO, arXiv:2511.14593

> Dmitry’s morning talk
> Presented model may be auxiliary to

obtaining first oscillation measurements
of JUNO
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Dataset: complete and light versions
Examples of reproducing the Daya Bay results with light dataset

Reproduces PRL 134, 201802 (2025)
> σf = [5.84 ± 0.07]× 1043cm2/fission

Spectrum script:
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extra/scripts/prl_134_201802.sh
Combined analysis with other experiments:
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Dataset: complete and light versions
Examples of reproducing the Daya Bay results with light dataset

Reproduces PRL 134, 201802 (2025)
> σf = [5.84 ± 0.07]× 1043cm2/fission

Spectrum script:
github:dagflow-team/dayabay-analysis-
extra/scripts/prl_134_201802.sh
Combined analysis with other experiments:
JUNO, arXiv:2511.14593
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Dataset: complete and light versions
Features of the complete dataset

Complete tree of events in each detector: dayabay_dataset/dayabay_events_AD??.*

Possible to reproduce prompt signal at any step
> Search for high energy νes
> Directionality of neutrino flux

Time/position information might be used for searching anomalies, light dark matter,
BSM, etc.
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Summary

Open Daya Bay dataset and model were published
+ Good agreement with official results
> Dataset: zenodo, PyPI, github
> Model: PyPI, github, gitlab@JINR
> Examples: github-1, github-2, gitlab-1@JINR, gitlab-2@JINR
> Citations: DOI:10.5281/zenodo.17587229; DOI: 10.1103/PhysRevLett.130.161802

Reproduction of key results of last years were shown
Possibility of search for BSM, combined analysis with other experiments

Blue links are clickable
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Thank you for attention!
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