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Abstract

Polarization measurements of fast radio bursts (FRBs) probe the magnetized plasma surrounding their central
engines. FRB 20240114A is an exceptionally active repeating source, with 17,356 bursts detected between 2024
January 28 and 2025 May 30 by FAST, enabling studies of the temporal evolution of its polarization properties. In
this work, we present a polarimetric catalog of 6131 bright bursts (with a signal-to-noise ratio (S/N) � 20, 35.3%
of the total sample), including arrival time (MJDtopo), dispersion measure (DM), burst width (Weff), bandwidth,
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Faraday rotation measure (RM), linear and circular polarization degrees (L/I, V/I), and intrinsic polarization
angle (PA0). We confirm a clear temporal evolution of RM: after an initial stable phase, it decreases linearly by
∼200 rad m−2 over 200 days, forming a bimodal distribution, whereas DM remains stable at 529.3 ± 1.2 pc cm−3.
The linear polarization fraction is generally high, with the 3σ lower bound around 76%, while circular
polarization is low, with 1157 of 17,356 bursts (6.67%) having |V|/I� 10%. We perform a power-law fit between
|V|/I and |RM|, which yields an index of −2.98 ± 0.80. It is found that the combined 2D distribution of L/I
versus V/I remains stable, implying that the emission mechanism is largely invariant. Our PA0 measurements
show a broad, nonuniform distribution, implying a complex emission geometry. These results suggest that
FRB 20240114A resides in a dynamically evolving magneto-ionic environment. This catalog provides a
foundation for studies of repeating FRB progenitors and their environments.

Unified Astronomy Thesaurus concepts: High energy astrophysics (739); Radio transient sources (2008);
Polarimetry (1278); Catalogs (205)
Materials only available in the online version of record: machine-readable table

1. Introduction

Fast radio bursts (FRBs) represent one of the most energetic
and enigmatic phenomena in the transient Universe
(B. Zhang 2023). Since their discovery (D. R. Lorimer et al.
2007; D. Thornton et al. 2013), the identification of repeating
sources (L. G. Spitler et al. 2016; CHIME/FRB Collaboration
et al. 2019) has provided a crucial path toward understanding
their progenitors. Among the various observational tools, radio
polarimetry has proven to be exceptionally powerful. Mea-
surements of the linear polarization and the Faraday rotation
measure (RM) offer a direct probe into the magneto-ionic
environment surrounding the FRB source, potentially reveal-
ing the presence of a supernova remnant (SNR), a pulsar wind
nebula, or a binary companion’s wind (D. Michilli et al. 2018;
Y.-P. Yang et al. 2020; F. Y. Wang et al. 2022; Y. Qu &
B. Zhang 2023). Furthermore, the temporal evolution of these
properties can shed light on the dynamics of this local
environment (G. H. Hilmarsson et al. 2021; H. Xu et al. 2022).

While individual case studies of bright bursts are valuable, a
comprehensive statistical understanding of an FRB’s behavior
requires large, uniform samples of bursts observed with a
single, stable instrument. Such datasets mitigate instrumental
biases and allow for the robust investigation of burst-to-burst
variations, energy distributions, and long-term temporal
evolution.

Recent years have also seen the emergence of systematic
FRB polarization catalogs from multiple instruments. For
nonrepeating FRBs, polarimetric catalogs have been presented
for samples detected with DSA-110 (M. B. Sherman et al.
2024), the Canadian Hydrogen Intensity Mapping Experiment
(CHIME)/FRB (A. Pandhi et al. 2024), and ASKAP
(D. R. Scott et al. 2025). For repeating sources, recent
CHIME/FRB studies have established the largest source-level
polarization catalogs to date (R. Mckinven et al. 2023a; C. Ng
et al. 2025), enabling comparative studies across repeater
populations. In this context, the present work is complemen-
tary: rather than a source-level census, we provide a large
burst-level, time-resolved polarization catalog for a single
exceptionally active repeating FRB, making it possible to
investigate burst-to-burst variations and long-term temporal
evolution within one source.

The repeating FRB 20240114A, discovered shortly after its
initial activity, has established itself as one of the most prolific
known sources (J. Tian et al. 2024; U. Panda et al. 2025;
J.-T. Xie et al. 2025; J.-S. Zhang et al. 2025; L.-X. Zhang
et al. 2025; K. Shin et al. 2026; D. Zhou et al. 2026). Its

sustained high burst rate over an extended period makes it an
ideal target for amassing a large catalog of bursts. The Five-
hundred-meter Aperture Spherical radio Telescope (FAST;
R. Nan et al. 2011), with its unparalleled sensitivity, is
uniquely capable of detecting the faint end of the burst energy
distribution with a fluence completeness threshold of 0.026
Jy ms from such a source (J.-S. Zhang et al. 2025), thereby
providing a complete and unbiased sample. This extreme
sensitivity also makes FAST a powerful platform for high-
precision polarimetry. Previous FAST observations have
revealed diverse polarization-angle swings, frequency-depen-
dent polarization behavior, extreme circular polarization, and
temporal evolution of the local magneto-ionic environment in
repeating FRBs (R. Luo et al. 2020; J.-C. Jiang et al. 2022;
H. Xu et al. 2022; R. Anna-Thomas et al. 2023; J. C. Jiang
et al. 2024; J. R. Niu et al. 2024; Y. Feng et al. 2025; D. Zhou
et al. 2025; Y. Li et al. 2026), demonstrating that polarimetric
measurements can serve as a sensitive probe of their extreme
and dynamic environments. Building on these results, the
present work provides a systematic polarimetric catalog and
time-resolved statistical analysis of FRB 20240114A based on
a much larger burst sample.
This paper is the first in a series devoted to unveiling the

polarization nature of FRB 20240114A through FAST
observations. Herein, we focus exclusively on the presentation
and public release of the polarization catalog. We describe our
16 month observations from 2024 to 2025, the detailed data
reduction pipeline, and the calibration procedures that under-
pin this dataset. The resulting catalog comprises over 6000
bursts, each with measured time of arrival (TOA), dispersion
measure (DM), RM, and linear and circular polarization
fractions.
We explicitly state that the comprehensive scientific

analysis of this catalog, including the search for periodicity,
the detailed modeling of RM evolution, and the investigation
of burst subpopulations, will be the focus of subsequent
publications in this series. The purpose of this paper is to
establish the data product itself, ensuring its reliability and
making it available to the broader community for independent
analysis.
This paper is organized as follows. In Section 2, we describe

the FAST observations and the data processing procedures,
including burst search and parameter measurements. The
catalog of bursts is presented in Section 3, providing a detailed
description of the catalog. In Section 4, we analyze the data
quality and global properties of the bursts, including parameter
distributions and correlations. Section 5 is dedicated to a
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discussion of the possible origins of the RM evolution and the
complex and variable geometry of the emission region.
Finally, a summary and information on data access are
provided in Section 6.

2. Observations and Data Processing

2.1. FAST Observations and Burst Search

An observation campaign of FRB 20240114A was con-
ducted using the FAST telescope for over 16 months, from
2024 January 28 to 2025 May 30. The initial observations
employed the position reported by CHIME (K. Shin et al.
2026; R.A. = 21h27m39.s888, decl. = 04 210.36+ ° ). Starting
from 2024 February 15 (UT), the pointing was updated to the
refined location (R.A. = 21h27m39.s84, decl. = 04 19 46.3+ ° )
localized by MeerKAT (J. Tian et al. 2024). The observing
campaign comprised 97 sessions, totaling 57.99 hr of exposure
time. Observations covered the 1.0–1.5 GHz band using the
central beam of the 19-beam receiver in tracking mode. Most
data were recorded in the 8 bit PSRFITS format, providing full
Stokes polarization information, 4096 frequency channels with
a frequency resolution of 0.1221 MHz, and a time resolution of
49.152 μs.

We performed single-pulse searches on the FAST data using
the PRESTO software package (S. M. Ransom 2001), which
employs a matched-filtering technique that applies boxcar
functions of varying widths to the dedispersed time series to
identify pulses across a range of timescales. The pipeline was
described in P. Wang et al. (2025). To evaluate the completeness
of the burst search, we also cross-checked the PRESTO results
using two additional search approaches: DRAFTS, a deep-
learning-based radio fast transient search pipeline (Y.-K. Zhang
et al. 2025), and the AI-aided pipeline described in P. Wang et al.
(2024). In the present work, PRESTO serves as the primary burst-
search pipeline, while these two methods are used as auxiliary
cross-verification tools rather than as independent parallel catalog-
building pipelines. By comparing their candidate lists with the
PRESTO detections on the same dataset, we verified that there is
no obvious population of missed bursts in the final sample. This
process identified 17,356 bursts exceeding our detection thresh-
old, defined by a fluence signal-to-noise ratio (S/N) of
S/Nf � 12, where S/Nf denotes the S/N of the burst fluence,
i.e., the integrated burst flux over its duration, rather than the
peak-flux S/N (see J.-S. Zhang et al. 2025). From this sample, we
selected 6384 bursts with S/N� 20 for polarization analysis.

2.2. Parameter Measurement

The TOA for each burst was determined by measuring the
time at which the cumulative fluence reached 50% of its total
value, following the burst identification criteria defined in
D. Li et al. (2021) and L.-X. Zhang et al. (2025), which
classify multiple pulses as components of a single burst when a
complex time-frequency structure is bridged by emission
above 5σ. The final TOA is taken as the topocentric arrival
time (MJD) at the 1.5 GHz reference. For the polarization
analysis, the effective temporal limits of each burst are defined
by its measured TOA and full width at half-maximum
(FWHM), adopting a time window of TOA ± 1.5 × FWHM.
The FWHM is obtained by fitting a Gaussian to the
autocorrelation function of the same profile.

The DM of each burst was refined using the DM-power
package (H.-H. Lin et al. 2022). Unlike the traditional

approach of maximizing the peak S/N of the frequency-
summed profile, which can be biased by complex subburst
drifting and frequency-dependent morphology, DM-power
optimizes the DM in the Fourier domain. The method
decomposes the dynamic spectrum into Fourier components
along the time axis and measures the DM independently at
different Doppler (Fourier) frequencies. Since short-timescale
structures are more sensitive to residual dispersive delays, the
algorithm effectively weights information across multiple
timescales, yielding a more robust and high-precision DM
measurement.
For bursts exhibiting ambiguous morphology in the dynamic

spectrum or relatively low S/N, the multicomponent optim-
ization may become unstable and lead to overfitting. In such
cases, we adopt the daily averaged DM values to ensure
consistency across the sample. The derived DMs have a
median value of 529.3 pc cm−3 with a standard deviation of
1.2 pc cm−3, consistent with the measurement reported by
CHIME/FRB (K. Shin et al. 2026).
The burst frequency boundaries were determined using the

cumulative distribution function (CDF)-based method pro-
posed by J.-T. Xie et al. (2025). For each burst, the spectrum
was first constructed by integrating the on-pulse flux density
over time for each frequency channel. The CDF of the
spectrum was then calculated and smoothed using the
asymmetrically reweighted penalized least squares (arPLS)
algorithm to suppress noise fluctuations. The lower and upper
frequency limits were defined as the frequencies where the first
derivative of the normalized CDF rises above and subse-
quently falls below thresholds determined by the S/N,
specifically 1/(S/N) for the rising edge and 1–1/(S/N) for
the falling edge. This procedure identifies the dominant
emission band based on significant spectral power gradients
rather than assuming a Gaussian spectral shape, and is
therefore not equivalent to Gaussian fitting.
For bursts truncated by the observational band edges, a

Gaussian extrapolation was applied to estimate the intrinsic
bandwidth (BW). For bursts with complex spectral morphol-
ogies or insufficient S/N for a reliable boundary identification,
a boxcar BW was adopted as a conservative estimate.
We applied the RM synthesis method to all 6384 bursts with

S/N� 20, searching for RMs over the range from −2000 to
2000 rad m−2 (M. A. Brentjens & A. G. de Bruyn 2005). The
adopted range was chosen as a conservative symmetric
interval, comfortably wider than the RMs actually measured
for FRB 20240114A. For the present FAST L-band channe-
lization, intrachannel depolarization would become important
only at much larger |RM|, and therefore does not limit the
current RM measurements. To ensure data reliability, we
examined each burst for potential saturation effects in the
FAST receiver. By inspecting the four polarization compo-
nents (XX, YY, X

*
Y, Y

*
X) and identifying data points at the

critical thresholds, we flagged and subsequently excluded
bursts exhibiting genuine saturation signatures. This screening
removed 253 bursts from the initial sample with S/N� 20,
leaving a final sample of 6131 nonsaturated bursts with
reliable RM measurements for the polarization analysis (see
Appendix A for details).
The observed RMs include a contribution from the Earth’s

ionosphere, which adds a time-variable component to the intrinsic
RM. Using the IonFR Python code and global ionospheric
map (GIM) products (C. Sotomayor-Beltran et al. 2013), we
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calculated the ionospheric RM for each observing session and
corrected the RM values (see Appendix C for details).

We additionally conducted a systematic search for Faraday
conversion across all bursts. Faraday conversion is a propaga-
tion effect in a magnetized plasma with a perpendicular
magnetic field, converting linear polarization into circular
polarization. Combined with Faraday rotation, if the Faraday
conversion is observed, the detection would constrain plasma
properties and magnetic field geometry along the line of sight
(W.-Y. Wang et al. 2025). Our analysis found no significant
evidence of conversion in any of the bursts in our sample,
consistent with the results of P. A. Uttarkar et al. (2026a),
indicating that the observed circular polarization is likely
intrinsic to the emission mechanism rather than being
generated by propagation effects.

3. The Catalog Description

The primary product of this work is a machine-readable
catalog containing the measured parameters for the 6131 bursts
detected from FRB 20240114A. The catalog is structured as a
table, with each row representing a single burst and each column
a specific measured parameter, and the detailed description of the
catalog columns is presented in Table 1. An abridged version of
the catalog is presented in Table 2 for illustration. The full catalog
is available online in CSV formats.
For the convenience of catalog users, we also provide

estimates of the Galactic foreground contributions toward
FRB 20240114A. Using the YMW16 and NE2025 Galactic
electron-density models (J. M. Yao et al. 2017; S. K. Ocker &
J. M. Cordes 2026), we obtain Galactic interstellar DMs of
DMMW,ISM = 38.82 ± 4.78 pc cm−3 and 51.05 ± 7.45 pc cm−3,

Table 1
Description of the Catalog Columns

Column Name Unit Description

Burst ID … A unique identifier for each burst (which is consistent with J.-S. Zhang et al. 2025).
MJDtopo day Topocentric arrival time (MJD) at the 1.5 GHz reference.
DM pc cm−3 Best-fit dispersion measure by DM-power.
Weff ms Full width at half-maximum (FWHM) of the burst.
Bandwidth MHz The frequency bandwidth of the burst.
RM rad m−2 Rotation measure determined via RM synthesis.
L/I % Debiased linear polarization fraction.
V/I % Circular polarization fraction.
PA0 deg The intrinsic polarization position angle at the infinite-frequency reference, corrected for RM.
S/N … Signal-to-noise ratio of the burst in the total intensity profile.

Table 2
Sample Table of Burst Parameters for FRB 20240114A with S/N � 20

Burst ID MJDtopo DM RM L/I V/I Weff Bandwidth PA0 S/N
(pc cm−3) (rad m−2) (%) (%) (ms) (MHz) (deg)

B00001 60337.23827975 529.5 ± 0.1 328.5 1.6
1.6+ 96.3 ± 2.1 −7.1 ± 1.5 3.51 ± 0.23 188.3 ± 10.6 −7.8 29.7

B00007 60337.25012753 527.7 ± 0.1 317.5 1.7
1.7+ 97.3 ± 2.8 −12.3 ± 2.0 3.02 ± 0.21 207.7 ± 6.2 46.3 38.3

B00009 60338.21737789 528.5 ± 0.1 326.5 2.9
2.8+ 97.1 ± 3.1 −26.1 ± 2.3 1.62 ± 0.06 319.2 ± 8.1 19.0 46.9

B00011 60338.22518088 527.2 ± 0.6 335.5 5.3
6.4+ 60.4 ± 3.8 −82.4 ± 4.2 2.52 ± 0.14 74.5 ± 6.7 7.3 20.4

B00012 60338.22802442 528.3 ± 0.1 330.5 2.1
2.2+ 98.8 ± 2.1 1.0 ± 1.5 2.0 ± 0.07 158.7 ± 21.2 73.1 42.8

B00018 60338.23511480 531.1 ± 0.6 330.5 1.9
1.9+ 102.3 ± 2.8 −11.6 ± 1.9 3.96 ± 0.2 155.5 ± 4.0 11.8 22.0

B00019 60338.23556485 529.1 ± 0.1 327.5 2.3
2.2+ 92.1 ± 2.6 −0.7 ± 1.9 2.47 ± 0.1 174.1 ± 21.5 8.7 33.0

B00028 60341.19895450 530.4 ± 0.5 343.5 2.3
2.4+ 54.6 ± 2.5 11.2 ± 2.2 3.65 ± 0.2 121.3 ± 6.6 −53.4 20.5

B00031 60349.15748811 529.0 ± 0.3 348.5 2.7
2.6+ 98.4 ± 1.8 18.4 ± 1.3 1.94 ± 0.09 90.2 ± 14.3 −48.8 28.8

B00032 60349.15783813 528.5 ± 0.1 350.5 0.7
0.7+ 96.1 ± 1.2 −6.5 ± 0.9 4.91 ± 0.16 237.6 ± 9.4 23.6 34.6

B17290 60824.89193507 530.9 ± 0.1 246.1 1.1
1.0+ 99.3 ± 2.2 −5.1 ± 1.5 3.09 ± 0.02 276.4 ± 5.9 7.4 56.0

B17310 60824.89230168 530.0 ± 0.1 231.9 5.1
7.0+ 86.3 ± 9.4 1.8 ± 7.1 2.81 ± 0.03 325.1 ± 12.6 52.6 57.4

B17313 60824.89238065 529.8 ± 0.1 250.7 1.3
1.3+ 99.2 ± 2.2 −10.8 ± 1.6 1.98 ± 0.01 458.9 ± 9.4 −50.2 152.0

B17315 60824.89327416 529.6 ± 0.2 248.1 1.7
1.4+ 103.8 ± 3.0 1.4 ± 2.1 3.99 ± 0.02 442.5 ± 14.7 −11.2 54.7

B17317 60824.89356171 530.2 ± 0.1 242.7 0.9
1.0+ 91.5 ± 1.9 −22.9 ± 1.5 3.04 ± 0.03 204.1 ± 10.3 35.1 53.6

B17318 60824.89386021 529.8 ± 0.1 245.3 0.4
0.4+ 97.7 ± 0.7 9.9 ± 0.5 3.65 ± 0.01 255.5 ± 8.8 59.2 177.9

B17328 60824.89416654 529.4 ± 0.2 243.5 0.7
0.7+ 100.2 ± 1.5 −2.9±1.0 2.55 ± 0.02 195.6 ± 6.7 −64.3 106.0

B17332 60824.89625329 530.6 ± 0.1 240.1 4.0
4.5+ 90.9 ± 8.7 16.1 ± 6.5 2.19 ± 0.07 287.8 ± 4.2 11.0 26.4

B17344 60824.89625000 530.5 ± 0.1 239.5 1.3
1.4+ 94.4 ± 4.7 0.9 ± 3.4 2.12 ± 0.05 213.0 ± 8.6 33.1 40.8

Note. All uncertainties in this table are rounded to one decimal place, following J.-S. Zhang et al. (2025) for consistency with previously published results. For a
small subset of bursts whose DM uncertainties would be rounded to 0.0 under this convention, we uniformly adopt a conservative floor value of 0.1 pc cm−3 to avoid
reporting unphysical zero-valued uncertainties. The quoted RM uncertainties are empirical estimates based on the RM-synthesis peak width and burst S/N. An
additional systematic uncertainty comparable to one RM-search grid step (∼ 0.2 rad m−2) may also be considered.

(This table is available in its entirety in machine-readable form in the online article.)
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respectively. The quoted uncertainties correspond to fractional
model uncertainties of 12.32% for YMW16 and 14.59% for
NE2025, estimated from pulsars with measured DMs at similar
Galactic latitude by comparing the observed DMs with the
corresponding model predictions. Using the YT2020 Galactic
halo model (S. Yamasaki & T. Totani 2020), we further
estimate a halo contribution of DMMW,halo = 45.05 16.62

26.34+ pc
cm−3, where the uncertainty is obtained by applying the ∼0.2
dex (rms) fluctuation reported for the Milky Way halo DM in
that model. We also estimate the Galactic Faraday rotation
foreground from the Galactic Faraday rotation sky map
(S. Hutschenreuter et al. 2022), obtaining RMMW = –14.55 ±
10.48 rad m−2. These values are not burst-by-burst catalog
entries, but source-level line-of-sight foreground references that
may be useful for interpreting the measured DMs and RMs in
the catalog.

4. Data Quality and Global Properties

To validate the data quality and present an overview of the
source’s behavior, we show the distributions of and correla-
tions between key parameters from the catalog. This analysis
serves to characterize the dataset for future scientific work and
does not attempt a detailed physical interpretation.

4.1. Parameter Distributions

Figure 1 presents the histograms of the primary measured
parameters for the entire burst sample.

1. Dispersion measure (DM; upper-left panel). The DM
distribution peaks at approximately 528.9 pc cm−3,
consistent with previously reported values for this source
(K. Shin et al. 2026). The narrow spread of the
distribution demonstrates the stability of the line-of-sight
integrated electron density over the 16 month observing
campaign.

2. Rotation measure (RM; upper-right panel). The RM
distribution exhibits a complex, non-Gaussian structure.

The primary peak is located near 362.2 radm−2, corresp-
onding to the initial stable phase of the source. A
secondary, smaller but visually distinct peak is present at
a lower RM of approximately 229.8 radm−2. This
bimodality directly reflects the significant temporal evol-
ution of the RM (see Figure 2(a)), where the secondary
peak corresponds to bursts detected during the later phase
of rapid RM decline and a subsequent clustering of activity.

3. Linear/circular polarization fraction (L/I, V/I; lower-left
panel). The linear polarization fractions are systematically
high, with a 3σ lower bound of 76%, a behavior commonly
seen among repeating FRBs and suggestive of a magne-
tically ordered emission region. The distribution of the
absolute circular polarization fraction is peaked at low
values, with a majority of bursts below 40%. A tail of
bursts extends to higher values, suggesting diverse emission
properties or propagation effects within the sample.

4. Intrinsic polarization angle (PA0; lower-right panel).
The distribution of the intrinsic polarization position angles
is broad, spanning the full −90° to 90° range with a peak
approximately around 10°. It is not uniform, but exhibits a
noticeable, non-Gaussian excess. While a concentration of
bursts suggests a possible preferential orientation in the
emission or projection geometry during parts of the
observing campaign, the broad underlying distribution
indicates that this preference is not stable or exclusive. The
overall pattern is inconsistent with a single, stable global
magnetic field direction governing all bursts.

4.2. Parameter Correlations

Figures 2–5 explore the relationships among several key
parameters to assess the overall consistency of the measure-
ments and to identify global trends in the burst sample.

1. RM evolution (Figure 2). Among the parameters shown
in Figure 2, RM is the only one that exhibits a
pronounced long-term evolution, consistent with the

Figure 1. Distributions of key parameters for the 6131 bursts from FRB 20240114A. (a) DM. The distribution is narrow and peaks near 528.9 pc cm−3. (b) RM. The
distribution shows a complex, non-Gaussian shape with a primary peak near 362.2 rad m−2 and a secondary peak near 229.8 rad m−2. (c) Linear (L/I, green
histogram and dashed line) and circular (V/I, purple histogram and solid line) polarization fractions. (d) Intrinsic polarization position angle (PA0), corrected for
Faraday rotation.

5

The Astrophysical Journal Supplement Series, 284:77 (17pp), 2026 June Wang et al.



trend previously noted by P. A. Uttarkar et al. (2026a).
As shown in panel (a), RM as a function of topocentric
arrival time displays an initial period of relative stability
followed by a significant linear decay. In contrast, the
corresponding time evolutions of DM, total polarization
fraction (P/I), linear polarization fraction (L/I), and
circular polarization fraction (V/I) shown in panels
(b)–(e) do not display a similarly distinct transition, and
instead remain comparatively stable or scattered without
a clear monotonic trend. This RM evolution will be the
focus of a more detailed analysis in a subsequent paper.

2. Polarization fraction distribution evolution (Figure 3).
The top panel shows the observed burst number (with
S/N� 20) as a function of time, indicating significant
variations in activity level. The middle panel quantifies
the similarity between the two-dimensional (linear versus
circular) polarization fraction distributions of cumulative
bursts in consecutive observing sessions with different
timescales using the energy distance metric (see
Appendix D). A larger energy distance corresponds to
lower similarity between the two distributions. The
notable peaks in this metric are found to correlate with
abrupt, large changes in the number of detected bursts (as
seen in the top panel), rather than signifying a
fundamental change in the shape of the underlying
polarization distribution itself. This conclusion is

visually and statistically confirmed by the semicircle
diagram in the bottom panel. Across the entire ∼16
month span, the dense locus of points consistently
resides near the high-linear-polarization, low-circular-
polarization end of the theoretical limit (the semicircle
boundary). The core shape and concentration of this two-
dimensional distribution show no systematic evolution
correlated with the drastic RM change or the variable
burst rate.

3. RM versus DM (Figure 4; left panel). No strong
correlation is observed between RM and DM across
the entire dataset (Pearson correlation coefficient
r = −0.023). This lack of correlation suggests that the
RM variability is not controlled by changes in the total
electron column density alone. Instead, it is consistent
with a scenario in which the Faraday rotation is
dominated by variations in the line-of-sight magnetic
field component, including possible changes in its
strength or orientation, within a complex magneto-ionic
environment.

4. RM versus PA0 (Figure 4; right panel). Similar to DM,
the intrinsic polarization position angle (PA0) is also
separable into two groups chronologically and exhibits
no strong correlation (Pearson correlation coefficient r =
−0.049). The distribution in PA0 is broader for a given
RM, resulting in two vertical columns rather than

Figure 2. Temporal evolution of burst properties. Panels (a) to (e) share a common horizontal axis (topocentric MJD). (a) RM as a function of time. The blue contour
is the 2D kernel density estimation (KDE) of the RM. (b) DM over time. The blue contour is the 2D KDE of the DM. (c) Total polarization fraction over time. (d)
Linear polarization fraction over time. (e) Circular polarization fraction (V/I) over time. (f) The relationship between the absolute circular polarization fraction
(|V|/I) and the absolute value of the RM (|RM|). The red solid line is the fitting for five repeating FRBs including FRB 20240114A, while the blue dashed line is the
fitting for four repeating FRBs not including FRB 20240114A. Plotted in gray are the results of the allowable values from the Markov Chain Monte Carlo
(MCMC) run.
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compact clusters. This indicates that while the RM
(probing the line-of-sight magnetic field) changed
systematically, the intrinsic PA (related to the emitting
region magnetic geometry) retained a wide range of
orientations throughout the evolution.

5. Polarization fraction versus S/N (Figure 5). The linear
and circular polarization fractions are plotted against the
burst S/N (left and middle panel). As expected, the
measurement uncertainty increases at low S/N. The
absence of any spurious trends at high S/N confirms the
robustness of our polarization calibration and debiasing
procedures (see Appendix B). The right panel shows the
relationship between the linear (L/I) and circular (V/I)
polarization fractions. A theoretical semicircle with a
radius of 100%, centered on the origin and extending in
the positive L/I direction, is overlaid. This curve
represents the physical limit for fully polarized emission.
The points are color coded by the burst S/N, and
number-density contours are added to illustrate the
distribution of the large dataset. Two key features are
evident: (1) The vast majority of data points, especially
those with high number density, cluster near the
intersection of the semicircle and the L/I axis (i.e., high
linear and low circular polarization). (2) Points lying

outside the theoretical semicircle are predominantly
those with low S/N. This is fully consistent with
expectations, as measurement noise can spuriously push
low-S/N points beyond the physical boundary, further
validating our error estimation and the overall quality of
the polarimetric measurements.

In addition to the above parameters, we also calculated the
proportion of bursts exhibiting significant circular polarization
(degree of circular polarization; |V|/I� 10%) in our sample.
For FRB 20240114A, 1157 out of 17,356 detected bursts met
this criterion, yielding a proportion of 6.67% (see Figure 2(f)).
This measurement was examined within the context of the
tentative anticorrelation between the significant circular
polarization fraction and the absolute value of the source’s
rotation measure (|RM|) suggested by Y.-K. Zhang et al.
(2023). A power-law fit to our updated sample yields an index
of −2.98 ± 0.80. With this fit, the associated uncertainty
envelope encompasses the data points for FRB 20190520B and
FRB 20121102A (Y. Feng et al. 2022a; Y.-K. Zhang et al.
2023), while those for FRB 20220912A and FRB 20201124A
(Y.-K. Zhang et al. 2023) lie significantly outside of it. Should
an underlying physical correlation exist, the fact that only a
subset of sources aligns with the best-fit trend may point to
intrinsic diversity within the repeating FRB population.

Figure 3. Temporal evolution of linear and circular polarization fraction distributions. (Top) Histogram of the number of bursts with S/N � 20 per observing
session. The timeline is divided into six alternating shaded/unshaded sessions (I–VI) based on burst activity. (Middle) Energy distance (a statistical measure of
similarity between distributions) calculated between the polarization fraction distributions of cumulative bursts in consecutive observing sessions with different
timescale cumulative windows. Some peaks in energy distance correspond to sessions with a sudden, large change in the number of data points (bursts) rather than a
genuine shift in the underlying distribution shape. (Bottom) Temporal evolution of the polarization fraction distributions visualized for sessions I–VI using a
semicircle diagram.
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Sources following the relation might originate in environments
where the observed circular polarization is dominantly shaped
by the same large-scale, ordered magneto-ionic medium
responsible for the Faraday rotation (C.-H. Niu et al. 2022;
R. Anna-Thomas et al. 2023). In contrast, the significant
deviation of other sources could imply that their polarization
properties are governed by additional or distinct physical
processes. For instance, complex local Faraday screens, burst
emission geometries that favor strong intrinsic circular
polarization, or magnetospheric propagation effects could
decouple the observed circular polarization from the bulk
RM in these objects (G. H. Hilmarsson et al. 2021; H. Xu
et al. 2022; R. Mckinven et al. 2023b). This dichotomy
underscores that any universal relationship between circular
polarization and RM is likely nuanced and modulated by
source-specific conditions. It should be noted that this
alignment with the trend for FRB 20240114A does not
necessarily imply that the generation mechanism of circular
polarization is identical to that of sources such as FRB
20121102A. Therefore, the circular polarization of FRB
20240114A may still be attributed primarily to the intrinsic
emission mechanism itself, rather than being dominated by
propagation effects.

In summary, the power-law fit reveals a shallower index for
the |V|/I–|RM| relation, which is consistent with only a subset
of repeating FRBs. This suggests that any such correlation is

not universal but is likely modulated by source-specific local
environments, as evidenced by the diverse RM behaviors
predominantly attributed to proximate magneto-ionic screens.
The dichotomy between sources that follow and those that
deviate from the trend points to intrinsic diversity in either the
emission mechanism or the magneto-ionic properties of the
immediate vicinities of repeaters (Y.-P. Yang et al. 2023;
P. A. Uttarkar et al. 2024). Continued observations of
FRB 20240114A, together with comparisons across a larger
sample of repeating FRB sources, will be crucial for
disentangling these physical effects.
Having characterized the parameter distributions and

correlations for FRB 20240114A, we next examine the
frequency-dependent depolarization to explore the burst’s
magneto-ionic environment. A random magnetic field comp-
onent within the Faraday rotating screen would cause
frequency-dependent depolarization, characterized by a
decrease in the observed linear polarization fraction (L/I)
toward lower frequencies. In the classical B. J. Burn (1966)
framework for depolarization by Faraday dispersion, the
fractional reduction in linear polarization can be written as

f 1 exp 2 , 1RM scattering
4

RM
2( ) ( )

where fRM scattering is the fractional reduction in the linear
polarization amplitude, σRM is the standard deviation of RM,

Figure 4. Rotation measure plotted versus dispersion measure and polarization position angle. (Left) RM versus DM, with points color coded by topocentric MJD.
(Right) RM versus intrinsic polarization position angle (PA0), similarly color coded.

Figure 5. Relationships involving polarization fractions and S/N. (a) Linear polarization fraction (L/I) versus S/N. (b) Circular polarization fraction (V/I) versus
S/N. (c) Relationship between linear and circular polarization fractions. Points are color coded by S/N, and number-density contours (gray lines) illustrate the
distribution of the large dataset. The solid red semicircle represents the theoretical physical limit for 100% polarized emission.
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and λ is the wavelength. This formalism has since been
applied to FRBs by Y. Feng et al. (2022b), P. A. Uttarkar et al.
(2026b), and A. Pandhi et al. (2026). To test for this effect, we
selected 18 bright bursts with high S/N and broad BW. The
dynamic spectra and polarization profiles of these 18 bursts are
shown in Figure 6. Each burst’s band was subdivided into
several frequency sub-bands. We independently performed
RM synthesis and measured L/I within each sub-band. As
shown in Figure 6, the derived L/I values for all sub-bands
across all selected bursts cluster near 100%, with no systematic
trend as a function of frequency. To better illustrate whether
the L/I varies significantly with frequency, we plotted the L/I
distribution of slices for each burst (left panel of Figure 6). To
avoid overlap, the bursts were randomly divided into three
groups. If the L/I distribution of a burst exhibits significant
broadening, it would indicate a pronounced frequency
evolution of the L/I, whereas a concentrated distribution
implies that the L/I is nearly independent of frequency. The

results show that the L/I distributions of all 18 bursts are
relatively concentrated, indicating that the L/I remains nearly
constant across frequency. This absence of significant
depolarization allows us to place an upper limit on any
random magnetic field component (often quantified as σRM)
within the main Faraday screen. Based on our Bayesian
analysis of 18 bursts, we derive a 95% upper limit of σRM <
0.51 rad m−2. This suggests that the main Faraday screen is
largely ordered and exhibits minimal internal Faraday disper-
sion, at least for the selected bursts analyzed here. A broader
population-level test based on burst central frequency, BW,
and L/I would be valuable, but is not yet sufficiently robust for
the present dataset because our current CDF-based BW
measurements do not always yield reliable central frequency
estimates, particularly for bursts truncated by the band edges.
In addition, for multicomponent bursts, differences in L/I
among distinct temporal or spectral components may con-
taminate a depolarization search by introducing apparent

Figure 6. Test for frequency-dependent depolarization (σRM). For 18 bright, broadband bursts with high S/N, we subdivided each burst’s bandwidth into segments,
independently measured the RM and linear polarization fraction (L/I) in each segment, and plotted L/I against the center frequency of the segment. Points are color
coded by burst ID. To illustrate the frequency dependence of the L/I, three bursts were randomly selected, and their points were plotted as line plots. To avoid
overlap, the 18 bursts are randomly divided into three groups for display. The 18 plots in the bottom panel show the dynamic spectrum and polarization profile for
these bursts.
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frequency-dependent behavior that does not arise from a
single, uniform Faraday screen.

We additionally searched for signatures of Faraday conver-
sion in bursts with sufficient S/N and frequency coverage.
Specifically, we examined whether the circular polarization
fraction exhibits any systematic frequency- or wavelength-
dependent evolution within individual bursts. We do not find
any clear or definitive evidence for such behavior in the
present sample. This is also consistent with the result of
P. A. Uttarkar et al. (2026a).

5. Discussion

5.1. The Origin of RM Evolution

Our session-based analysis (Figure 7) starkly contrasts the
temporal behaviors of DM and RM. The DM remains stable
across all six activity-defined sessions, with its distribution peak
and width showing negligible changes (Figure 7(e)). This
indicates that no strong secular DM evolution is detected across
the six activity-defined sessions. To quantify the additional burst-
to-burst DM scatter beyond the formal fitting uncertainties, we
compared the burst-level DMs with the corresponding daily
average reference DM values and wrote the observed daily scatter
as obs,daily

2
measure
2

sys
2

int
2= + + , where measure is the

formal measurement contribution, σsys represents the morph-
ology-related excess variance, and σint denotes any intrinsic day-
scale DM variation. For our sample, we obtain
σobs,daily = 1.10 pc cm−3 and 0.84 pc cmmeasure

3= , implying
0.70 pc cmsys

2
int
2 1 2 3( ) /+ . Under the practical assumption

that σint = 0, this yields an upper limit of σsys ≲ 0.70 pc cm−3.
We therefore interpret the absence of an obvious long-term DM
trend as a nondetection above the burst-level variance floor,
rather than as evidence for perfectly constant DM. This
interpretation is also supported by the recent FAST study of
Y. Feng et al. (2026), who argued that part of the apparent burst-
to-burst DM scatter in repeating FRBs can be morphology-
induced (“pseudo DM”) rather than reflecting true propagation
changes. Our result for FRB 20240114A is qualitatively
consistent with this picture. In dramatic contrast, the RM
undergoes a highly significant, monotonic decay of approxi-
mately 200 radm−2. The shift in the RM distribution peak
between sessions is visually clear (Figure 7(e)).

To quantify the significance of this decline, we performed a
Monte Carlo test using the burst-level RM measurements from
sessions I–IV as the null hypothesis of a stable RM
distribution. Specifically, we combined all RM values from
these four sessions and used their sample mean and standard
deviation to define the parent distribution. We then generated
10,000 mock samples, each containing the same number of
bursts as observed in sessions V–VI, by drawing random
values from this null distribution. For each mock sample, we
calculated its mean RM and compared the resulting distribu-
tion of simulated means with the observed mean RM of
sessions V–VI. The observed value lies far below the
simulated distribution, and none of the 10,000 realizations
reproduces such a low mean, implying p < 10−4 under the null
hypothesis of no RM evolution.

The evolution of the line-of-sight magnetic field component
〈B∥〉 can be quantitatively estimated from the changes in RM
and DM, which is given by 〈B∥〉 ≃ 1.2 × ΔRM/ΔDM μG,
where ΔRM and ΔDM are the differences in RM and DM
between different sessions. Applying this to the significant RM

decay observed between activity sessions, we find that the
nominal values of 〈B∥〉 vary in a manner qualitatively
consistent with the RM evolution (Figure 7(d)). However,
the uncertainties are large, and the current data do not provide
statistically significant evidence for a departure from a
constant temporal evolution of 〈B∥〉. The uncertainties of
〈B∥〉 are derived from error propagation of the measurement
errors in RM and DM. The stable standard deviation of DM
over time (Figure 7(a)) argues against the injection of new,
clumpy plasma, supporting the interpretation that the changing
RM and 〈B∥〉 stem from the evolution of an existing magneto-
ionic environment.
This inferred local line-of-sight magnetic field can also be

compared with similar estimates discussed for other repeating
FRBs. For FRB 20240114A, our session-based estimates span
from values consistent with zero at early times to tens and up to
∼102 μG at later epochs, with nominal values ranging from
about −168 to +54 μG (i.e., ∼0.05–0.17mG in magnitude). This
places FRB 20240114A below the more strongly magnet-
ized mG-class environments inferred for FRB 20121102A
(D. Michilli et al. 2018), FRB 20190520B (R. Anna-Thomas
et al. 2023), FRB 20190417A (A. M. Moroianu et al. 2026), and
FRB 20220529A (A. Pandhi et al. 2026), and also somewhat
below FRB 20240619D (O. S. Ould-Boukattine et al. 2026). In
this sense, FRB 20240114A appears less extreme than highly
magnetized systems, while still indicating a dynamically evolving
magneto-ionic environment. More broadly, it is comparable to
the class of repeaters for which RM and DM evolution imply a
local environment that is clearly magnetized but not as extreme as
the most strongly Faraday-active sources.
The coherent, large-scale decay in both RM and the inferred

〈B∥〉 points to a global evolution of the magneto-ionic
environment surrounding the FRB source. This could be due
to the expansion of a magnetized shell (e.g., an SNR or a
pulsar wind nebula; D. Michilli et al. 2018), the traversal of the
source through a gradient in a large-scale magnetic field, or the
secular evolution of a magnetized stellar wind from a binary
companion (H. Xu et al. 2022).
A useful phenomenological comparison is FRB 20180916B,

whose RM evolution also exhibits an initially relatively stable
phase followed by a more secular change (R. Mckinven et al.
2023b). In that sense, FRB 20240114A does not appear to be
an isolated case, but may belong to a subset of repeaters whose
magneto-ionic environments evolve smoothly over month-to-
year timescales rather than through purely stochastic fluctua-
tions. At the same time, the detailed amplitudes, durations, and
possible reversals of the RM evolution differ between sources,
indicating diversity in the underlying environments and
evolutionary drivers.

5.2. Complex and Variable Emission Geometry

Recent systematic studies of large samples of repeating
FRBs observed with FAST have revealed that while some
bursts exhibit PA swings consistent with the rotating vector
model (RVM), the fitted geometric parameters and effective
spin periods are highly inconsistent across bursts. This
suggests that the magnetosphere of the FRB central engine is
constantly distorted by the FRB emitter, leading to a
dynamically evolving magnetic configuration rather than a
stable dipole structure (X. Liu et al. 2025).
The polarization position angle evolution of FRB

20240114A also exhibits this dynamic characteristic. For each
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burst, we first determine its RM and derotate the Stokes Q and
U data accordingly. We then construct a time-resolved PA
profile from the frequency-summed derotated Stokes para-
meters. The uncertainty of each PA sample, denoted as PAE, is
estimated by propagating the off-pulse noise in Q and U; only
on-pulse samples with PAE� 10° are retained. We define PA0

as the time average of the retained derotated PA samples for
each burst. Unlike FRB 20180916B, which shows remarkably
stable burst-to-burst PAs indicative of a highly stable magnetic
field geometry at the emission site (S. Bethapudi et al. 2025),
FRB 20240114A exhibits large burst-to-burst PA variation
(Figure 8). Using the reduced-χ2 of a constant-PA fit to the
derotated time-resolved PA profiles, we find that 67.2% of
bursts satisfy 52 < . However, 52 does not necessarily
imply a prominent PA swing; if we additionally require the
difference between the maximum and minimum PA within a
burst to exceed 40°, the fraction of bursts with clear intraburst
PA swings is 17.6%. For bursts with variable PA profiles, PA0

should therefore be regarded as a representative value rather

than a complete description of the full intraburst PA evolution.
The broad distribution of PA0, even for bursts with stable
intraburst PA profiles (blue histogram in Figure 8), and the
significant scatter of the session-averaged PA0 (red error bars
in Figure 8, left) suggest that the bursts originate from a
spatially complex or temporally fast-evolving magnetospheric
environment. The lack of a stable, globally preferred PA
challenges models where emission is strictly confined to a
fixed magnetic pole. The combination of a systematically
evolving RM (probing the large-scale, intervening screen) and
a highly variable PA (probing the immediate emission
geometry) suggests that both the large-scale environment and
the small-scale emission region are dynamic, albeit likely on
different timescales.
Interestingly, independent observations of FRB 20240114A

with the Parkes ultrawideband low (UWL) receiver have revealed
a multipeak distribution in the polarization position angle, with
excesses near –17.°39 and 64.°8 (P. A. Uttarkar et al. 2026a). This
contrasts with the PA distribution observed in our FAST data,

Figure 7. Temporal evolution of DM, RM, and 〈B∥〉. Panel (a): The temporal evolution of σDM, where σDM denotes the standard deviation of the burst DM
measurements within each observing interval. The red dashed line represents the median, and the light blue shaded area indicates the 1σ range. Panels (b) and (c):
The temporal evolution of DM and RM is displayed with MJD on the vertical axis. The blue contours represent the two-dimensional KDE of the data points. The
timeline is divided into six alternating shaded/unshaded sessions (I–VI) based on burst activity. In the RM panel, gray solid lines with error bars show the standard
error of the mean (SEM) for bursts within contiguous time bins, and the orange band indicates the standard deviation. The red dashed line marks the mean RM under
the null hypothesis of no magnetic field evolution. Panel (d): the evolution of 〈B∥〉 for six sessions. Panel (e): The corresponding distributions of RM (top subpanel)
and DM (bottom subpanel) for each of the six sessions (I–VI, from bottom to top). The red dashed lines indicate the peak of each distribution.
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suggesting that the apparent PA distribution may depend on the
observed frequency band or the specific activity epoch. Such
frequency-dependent PA behavior would be expected in a
dynamically evolving magnetosphere, where different emission
heights or regions could be probed at different frequencies.
However, the effect appears to be relatively weak, as both
datasets consistently point to a highly variable emission geometry
without a single preferred direction.

5.3. Comparison with Other Repeaters and the Origin of
Periodicity

The possible quasiperiodic modulation of burst activity in
FRB 20240114A reported by P. A. Uttarkar et al. (2026a)
introduces an additional layer of complexity to the under-
standing of this source. Using Murriyang observations, they
proposed a timescale of approximately 70 days and interpreted
it as evidence for plasma lensing due to extreme scattering
events. D. Zhou et al. (2026) have also identified periodicities
in FAST observations of this source, with periods of
143.40 ± 7.19 days (5.2σ significance) and 73.60 ± 2.45
days (3.3σ significance). Notably, periodic phenomena are not
unique to FRB 20240114A. Several well-studied repeating
FRBs have been reported to exhibit periodicities in either their
burst activity or environmental properties, including
FRB 20180916B, which shows a 16.35 day activity period
(CHIME/FRB Collaboration et al. 2020). In this context, any
potential activity periodicity in FRB 20240114A would place
it among a small but growing group of repeaters with long-
term activity modulation. The diversity of reported activity-
modulation timescales among repeaters suggests that multiple
physical mechanisms may be at play. The interpretation of any
potential periodicity in FRB 20240114A thus remains an open
question, necessitating further monitoring and multiwave-
length observations to distinguish between intrinsic and
environmental origins.

6. Summary and Data Access

In this paper, we present a large-scale polarization catalog
for the repeating FRB 20240114A, resulting from an extensive
monitoring campaign with the FAST telescope between 2024
January 28 and 2025 May 30. The core of this work is the
detection and parameterization of 6131 bursts. We have
detailed the comprehensive data processing pipeline, from
initial data acquisition and preprocessing to sophisticated
polarization calibration and RM synthesis. The key deliver-
ables of this pipeline are precise measurements for each burst,
including the topocentric arrival time (MJD), DM, pulse width,
BW, RM, and the degrees of linear and circular polarization.
The global analysis of this catalog reveals several key

characteristics of the source:

1. Dynamic rotation measure. The RM exhibits a remark-
able two-phase temporal evolution: an initial period of
relative stability around a mean value, followed by a
rapid, near-linear decay of approximately 200 rad m−2

over about 200 days. This evolution manifests as a
bimodal distribution in the RM histogram. The joint
RM–DM temporal analysis indicates that the RM
variation is dominated by changes in the line-of-sight
magnetic field strength rather than electron column
density, implying a dynamically evolving magnetized
environment in the immediate vicinity of the source.

2. Stable dispersion measure. In contrast to the RM, the
DM remains remarkably stable throughout the entire
observing campaign, indicating a constant integrated
electron density along the line of sight.

3. High degree of polarization. The linear polarization
fraction is generally high, while the circular polarization
is typically low. The relationship between linear and
circular polarization for the vast majority of bursts
adheres to the theoretical physical limit, with outliers
primarily attributed to low-S/N measurements. The
intrinsic polarization position angle distribution is broad

Figure 8. Temporal evolution and distribution of the intrinsic polarization position angle (PA0). (Left) PA0 as a function of time. Bursts are color coded based on the
reduced chi-square ( 2 ) of a constant-PA fit to their time-resolved, frequency-averaged PA measurements: green points indicate bursts with stable PA profiles ( 2<
5), while blue points indicate bursts with variable PA profiles ( 2 5; A. Pandhi et al. 2024). The red points with error bars represent the mean PA0 and its standard
deviation for each observing session. (Right) Histograms of the PA0 distribution. The gray histogram includes all bursts, with the shaded region marking the ±1σ
range. The green histogram includes only bursts with stable PA profiles (green points from the left panel) while the blue histogram includes bursts with variable PA
profiles (blue points from the left panel). The red-shaded 1σ region highlights the significant burst-to-burst PA variation present in the full sample.
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and centered near 10° with a non-Gaussian excess, but
shows no stable, singular preferred orientation over time.

4. Stable polarization fraction distributions. Despite the
dramatic evolution in RM, the combined two-dimensional
distribution of linear versus circular polarization fractions
remains statistically stable across the entire observing
period. This suggests that the underlying emission mech-
anism and the net ordered magnetic field geometry in the
immediate emission region are largely invariant.

5. Absence of frequency-dependent depolarization. Analy-
sis of bright, broadband bursts shows no systematic
decrease in linear polarization fraction with frequency,
arguing against significant random magnetic fields (σRM)
within the main Faraday rotating screen.

6. Absence of Faraday conversion. No significant Faraday
conversion is detected at any epoch. This nondetection
indicates that the polarization data probe only the line-of-
sight magnetic field component. The perpendicular
component remains unconstrained. Future ultrawideband
and higher-sensitivity observations may detect conver-
sion. This would enable joint tracking of the perpend-
icular and parallel magnetic field components, and allow
reconstruction of the time-varying three-dimensional
magnetic field in the source vicinity.

The global distributions and correlations of these parameters,
presented in Section 4, attest to the high quality and internal
consistency of the catalog. They reveal a source with a stable DM
but a highly dynamic RM, complex polarization behavior, and no
simple correlation between DM and RM. These features
underscore the value of this uniform, high-sensitivity dataset
for statistical and temporal evolution studies.

The complete catalog is publicly available to the scientific
community to maximize its utility. The catalog, in CSV
format, can be accessed through the following permanent
repositories at doi:10.57760/sciencedb.Fastro.00040. The
original observational data are available from the FAST
archive at https://fast.bao.ac.cn/.

The catalog is also available as a machine-readable table
online. We encourage the community to use this catalog for
further investigations.
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Appendix A
Polarization Calibration

The polarization of the detected bursts was calibrated by
correcting for differential gains and phases, using separate
measurements of a noise diode injected at an angle of 45° from
the linear receiver. This was done with the software package
PSRCHIVE (A. W. Hotan et al. 2004). The circular
polarization of most bursts is consistent with noise, being less
than a few percent of the total intensity, in agreement with the
findings of D. Michilli et al. (2018).
Saturation occurs in the FAST receiver when radio flux

densities reach levels between hundreds of Jansky and mega-
Jansky. To identify potential saturation events and mitigate their
impact on polarization analysis, each burst’s four polarization
components (XX, YY, X

*
Y, and Y

*
X) were systematically

examined. Here the quoted thresholds refer to the raw stored
intensity values in the FAST FITS files rather than calibrated
physical units. Saturation manifests differently across compo-
nents: XX and YY saturate when intensities exceed 255
(wrapping to 0), while X

*
Y and Y

*
X saturate when absolute

intensities surpass 127 (also wrapping to 0). For every burst, the
dynamic spectra of all four polarization components were
inspected. Critical-value data points (corresponding to the 255
and 127 thresholds) were flagged on the total intensity (I)
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dynamic spectra. These points were then frequency integrated to
generate time profiles. Two distinct scenarios were identified:
time profiles showing uniform temporal distribution, which
indicate noise or radio-frequency interference (RFI) effects (see
Figure 9(a)), and time profiles matching the burst temporal
structure, which signify genuine saturation (see Figure 9(b)).
Bursts exhibiting the latter characteristic were excluded from
subsequent analysis. It should be noted that the value 255 or 127
itself does not directly indicate saturation. The key criterion for
identifying saturation is observing whether the distribution of
tracers aligns with the pulse morphology. However, this serves
only as an operational guideline, as the underlying principles are
quite complex. Consequently, in practice there is no single unique
method for determining saturation. Applying this methodology to
the sample of bursts with S/N� 20 revealed 253 saturated
events, which were subsequently removed to ensure reliable
polarization measurements.

Appendix B
RM Synthesis

Due to the Faraday effect, the polarization plane of the FRB
signal rotates during propagation. We employed the RM
synthesis method to search for the RM of the burst by
considering the equation of

I
Q

U
V

I
Q
U
V

1 0 0 0
0 cos 2 sin 2 0
0 sin 2 cos 2 0
0 0 0 1

, B1( )=

where θ = RMλ2. In our implementation, the trial RM range is
set to −2000 to +2000 rad m−2. This interval was chosen as a
conservative search range, substantially broader than the RMs
measured for FRB 20240114A, while avoiding an unnecessarily
wide search domain. The intrachannel depolarization factor can
be written as f sin RM RMdepol

2 2( ) ( )/= , where

c2 c
2 2 3/ in the narrow-channel approximation

(B. J. Burn 1966; M. A. Brentjens & A. G. de Bruyn 2005).
For the present FAST L-band channelization (Δν ≈ 0.122 MHz),
10% depolarization at the bottom of the band occurs only at
|RM| ∼ 1.8 × 104 rad m−2, far above both our adopted search
range and the RMs measured in this work. The RM uncertainty is
estimated empirically from the width of the RM-synthesis peak.
Specifically, after identifying the RM corresponding to the
maximum of the RM spectrum, we determine the left and right
peak widths using the points where the spectrum drops below the
midpoint between its maximum and minimum values and divide
these widths by the burst S/N. This yields asymmetric RM
uncertainties when the RM-synthesis peak is not perfectly
symmetric. For the present catalog, the RM analysis is restricted
to bursts with S/N� 20, for which the RM-synthesis peak is in
most cases visually well defined. In practice, the corresponding
polarization and RM-synthesis diagnostic plots were also
inspected to identify obviously spurious cases. A more formal
calibration of peak significance could in principle be obtained
through dedicated Monte Carlo simulations, but this is beyond the
scope of the present catalog paper. In addition to the empirical

Figure 9. Examples of dynamic spectra (waterfall plots) illustrating the identification of anomalous samples. In both cases, radio-frequency interference (RFI) and
samples affected by signal saturation are marked in red. (a) A burst without saturation. The red points are predominantly confined to specific, persistent RFI
frequency channels. Consequently, the time profile of these flagged samples shows a relatively uniform distribution, reflecting the continuous nature of the RFI. (b) A
burst with saturation. The red points are concentrated within the bright, central region of the burst itself, indicating that the high signal strength has driven the
digitizer or pipeline into a nonlinear regime. This saturation leads to a distinct peak in the time profile of the flagged samples, precisely coinciding with the burst
location. These examples validate the effectiveness of our automated flagging routines in distinguishing between general RFI and instrumental saturation, ensuring
the integrity of the burst profiles and measured parameters used in the catalog.
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peak-width-based RM uncertainty quoted here, one RM-search
grid step may be regarded as an additional systematic uncertainty
(∼0.2 rad m−2) associated with the discretization of the RM
search. Due to challenges in calculating RM from weak signals or
bursts with narrow emission BWs, RM values were successfully
measured for only 6131 of the detected bursts. The mean value of
the RM is 359.52 radm−2, showing significant variations
throughout the observing campaign, ranging from 212.50
radm−2 to 420.50 radm−2. We corrected the Stokes components
Q and U by derotating them using the measured RM. The degree
of linear and circular polarization is calculated as

L I
L

I
V I

V

I
, , B2i i

i i

i i

i i
( )/ /= =

where Ii and Vi are defined as the frequency-averaged total
intensity and circular polarization measured for the time sample i,

and L Q Ui i i
2 2= + is the frequency-averaged total linear

polarization measured for the time sample i, respectively. Due to
the quadrature summation L Q U2 2= + , the probability
density function of L is non-Gaussian (see below). In addition,
there exists a positive bias in the measured values at low L, which
means the linear polarization can be subject to overestimation
when noise is present. To remove the bias and calculate the true
value of linear polarization, we employ the following equation to
debias (J. E. Everett & J. M. Weisberg 2001):

L
1 , 1.57

0, 1.57
, B3

I
L L

L
de bias

2
i

I

i

I

i

I

( ) ( )=
>

<

where σI is the off-pulse standard deviation in Stokes
parameter I.
For a subset of low-S/N bursts, the formally measured L/I can

exceed 100% (see Figure 5). These cases are preferentially
associated with bursts whose intrinsic linear polarization is already
very high, i.e., close to complete linear polarization. In such
events, off-pulse noise fluctuations can occasionally yield L > I in
the background, and when the burst itself has relatively low
integrated S/N, the accumulated result can produce ∑L > ∑I. We
therefore interpret these values not as physically meaningful super-
100% polarization fractions, but as noise-biased measurements of
bursts whose true L/I is likely close to 100%.

Appendix C
Correction for Ionospheric Faraday Rotation

The Earth's ionosphere contributes an additive, time-
variable component to the observed RM. To quantify and
remove this effect, we calculate the ionospheric RM for each
observing session using Python code IonFR and GIM
products. The GIM products are available on NASA’s
website39 in the IONosphere EXchange (IONEX) format.
The ionospheric RM as a function of time is presented in
Figure 10. Throughout our entire observing campaign, the
ionospheric RM has a mean value of 3.49 rad m−2 with a
standard deviation of 1.06 rad m−2. This contribution is over
an order of magnitude smaller than the ∼200 rad m−2 intrinsic
RM evolution we report for FRB 20240114A. More
importantly, its temporal variability is negligible compared
to the source intrinsic changes. Therefore, we conclude that the
ionospheric contribution does not account for the observed
dramatic RM evolution. All RM values presented in the final
catalog have been corrected by subtracting the ionospheric RM
for the corresponding MJD.

Figure 10. Contribution of the Earth’s ionosphere to the observed rotation measure. The plot shows the ionospheric RM as a function of time. The mean ionospheric
RM throughout the campaign is 3.49 ± 1.06 rad m−2.

39 http://cddis.nasa.gov/archive/gnss/products/ionex/
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Appendix D
Energy Distance

Energy distance is a statistical metric that quantifies the
discrepancy between two multivariate probability distribu-
tions. It operates directly on the moments of interpoint
distances, offering a nonparametric and geometrically intuitive
measure of distributional difference (G. Szekely & M. Rizzo
2004; G. J. Székely & M. L. Rizzo 2013a).

Definition. Let X and X be independent and identically
distributed (i.i.d.) random vectors from distribution P, and let
Y and Y be i.i.d. from distribution Q, all defined on Rd with
finite first moments. The energy distance D P Q,E( ) is defined
as (G. Szekely & M. Rizzo 2004; G. J. Székely &
M. L. Rizzo 2013a)

E E
E

D P Q X Y X X

Y Y

, 2

,
E( ) =

where E denotes the expectation and ∥ · ∥ is the Euclidean
norm (or, more generally, a suitable metric).

Key properties. The energy distance satisfies the following
essential properties (G. Szekely &M. Rizzo 2004; G. J. Székely &
M. L. Rizzo 2013a, 2013b):

1. Nonnegativity and identity. D P Q, 0E( ) , and
D P Q, 0E( ) = if and only if P = Q almost everywhere. This
makes it a proper statistical distance or metric.

2. Equivalence via characteristic functions. An alternative,
powerful characterization links it to the characteristic functions
fP(t) and fQ(t) of the distributions (G. Szekely & M. Rizzo
2004; G. J. Székely & M. L. Rizzo 2013a):

R
D P Q

c

t t

t
dt,

1
,E

d

P Q

d

2

1d
( )

( ) ( )
=

+

where cd is a dimensional constant. This formulation shows
that DE measures the weighted L2 difference between the
characteristic functions.

3. Sample estimator. Given empirical samples x Pi i
n

1{ } =
and y Qj j

m
1{ } = , DE can be estimated unbiasedly from

interpoint distances, making it applicable to real-world data
(G. J. Székely & M. L. Rizzo 2013a).

Applications. In statistical and machine learning contexts,
energy distance is widely used for two-sample hypothesis
testing (the energy test), assessing the convergence of
generative models, and as a loss function in domain adaptation
(G. Szekely & M. Rizzo 2004; G. J. Székely & M. L. Rizzo
2013a; D. Sejdinovic et al. 2013). Its primary advantages are
its metric properties, sensitivity to all moments, and computa-
tional feasibility for moderate sample sizes.

Note. In the main text, we use the energy distance to
quantify the difference between the joint distributions of the
linear and circular polarization fractions of cumulative bursts
in consecutive observing sessions over different timescales.
Specifically, each burst is represented as a two-dimensional
vector

x
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where Li/Ii and Vi/Ii denote the linear and circular polarization
fractions, respectively. For two samples xX i i

m
1{ }= = and

yY j j
n

1{ }= = from two observing sessions, we compute the

sample energy distance as
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where ∥ · ∥ is the Euclidean distance in the two-dimensional
polarization-fraction space. A larger value of E indicates a
greater discrepancy between the two joint distributions.
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