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A steadily declining dispersion measure for the repeating fast radio burst FRB 20220529A:
Evidence for an FRB engine embedded in an expanding supernova remnant
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ABSTRACT

We present the discovery and subsequent 3.2 year monitoring campaign of the repeating fast radio
burst FRB 20220529A with CHIME/FRB. We observe a gradual dispersion measure (DM) decline
of —0.881 + 0.001 pc ecm ™3 year—! (—1.235 £ 0.001 pc ecm~3 year—! in the rest frame), implying a
> 3.5+ 0.2% decrease of the total electron column in the source environment, and we see scattering
timescale variations over weeks to years. We observe a short-lived excursion in which the DM rises
by ~ 1 pc em ™3, immediately preceding a transient ~ 2000 rad m~?2 Faraday rotation measure (RM)
increase previously reported for this source, before returning to its gradual DM decline. We identify a
local line-of-sight magnetic field around FRB 20220529A during this DM/RM excursion of 3.44+0.2 mG,
corresponding to one of the most strongly magnetized FRB environments. We measure a decrease in
the linear polarization fraction of FRB 20220529A bursts with decreasing frequency that we attribute
to depolarization from multi-path propagation in the source environment. We also place a 50 upper
limit on the spectral luminosity of an associated persistent radio source of < 5 x 10%® erg s™! Hz ™' at
1.5 GHz. These observations are consistent with FRB 20220529A originating from a young (~ years
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to centuries old) expanding supernova remnant, with short-lived DM and RM variability arising from
interactions with the supernova remnant or with a binary companion.

Keywords: Radio bursts (1339) — Radio transient sources (2008) — Polarimetry (1278)

1. INTRODUCTION

Fast radio bursts (FRBs) are micro- to millisecond du-
ration radio transients with (mostly) extragalactic ori-
gins (D. R. Lorimer et al. 2007; E. Petroff et al. 2022).
While one FRB source has been linked to a Galac-
tic magnetar (CHIME/FRB Collaboration et al. 2020;
C. D. Bochenek et al. 2020), the specific origins of most
FRBs remain unresolved. Approximately 3% of FRB
sources have been seen to repeat (i.e., they produce more
than one burst over their lifetime; Cook et al. in prep).
This behavior has fueled developments in our under-
standing of repeating FRBs, through follow-up observa-
tions to localize repeaters to their source environments
(e.g., S. Chatterjee et al. 2017; B. Marcote et al. 2020;
F. Kirsten et al. 2022; A. M. Moroianu et al. 2026), to
understand their energy distributions (e.g., D. Li et al.
2021; F. Kirsten et al. 2024; O. S. Ould-Boukattine et al.
2025a), to study their complex morphology over a range
of frequencies (e.g., V. Gajjar et al. 2018; J. W. T. Hes-
sels et al. 2019; Z. Pleunis et al. 2021; K. Nimmo et al.
2022; A. P. Curtin et al. 2025), and to constrain multi-
wavelength counterparts (e.g., D. Hiramatsu et al. 2023;
A. M. Cook et al. 2024; A. B. Pearlman et al. 2025; C.
Gouiffes et al. 2025). The propagation effects that are
imparted on the signal from ionized, magnetized, and
turbulent media that the FRB encounters can be moni-
tored over the history of repeating sources, informing us
of the dynamics of their source environments (e.g., S. K.
Ocker et al. 2023; C. Ng et al. 2025; M. P. Snelders et al.
2025).

FRB signals are modulated by a number of frequency-
dependent propagation effects as they pass through ion-
ized and magnetized plasma along the line of sight
(LOS). Dispersion, quantified by the dispersion measure
(DM), traces the integrated electron column density to-
ward the source. Multi-path propagation through in-
homogeneous plasma produces temporal broadening of
the burst, with the scattering timescale (7) probing the
amplitude and scale of electron density fluctuations in
the scattering media. As most FRBs exhibit significant
levels of linear polarization (e.g., A. Pandhi et al. 2024;
M. B. Sherman et al. 2024; D. R. Scott et al. 2025), their
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signals undergo Faraday rotation, characterized by the
rotation measure (RM), which traces the product of elec-
tron density and LOS magnetic field strength. These ob-
servables represent a superposition of contributions from
multiple plasma components (e.g., the Milky Way and
host galaxy interstellar media and halo, circumgalactic
media, the intergalactic medium). However, a dynamic
environment surrounding the FRB source can lead to
measurable changes in the amplitude of these propaga-
tion effects over timescales of variation of days to years.

Secular DM changes on timescales of months or longer
have only been observed for a small number of repeating
FRB sources (e.g., P. Kumar et al. 2023; P. Wang et al.
2025; M. P. Snelders et al. 2025; O. S. Ould-Boukattine
et al. 2025b; C.-H. Niu et al. 2026). FRB 20190520B ex-
hibits changes in the scattering timescale between bursts
separated by only ~ 3 minutes (S. K. Ocker et al. 2023),
suggesting the presence of an inhomogeneous and tur-
bulent source environment. This is also consistent with
possible DM variations in FRB 20190520B (R. Anna-
Thomas et al. 2023), though it remains unclear whether
these represent true DM changes or are instead caused
by unresolved temporal structure. Spectral depolar-
ization reported in some repeating FRBs is consistent
with multi-path propagation through an inhomogeneous
magnetoionic environment local to the FRB source (Y.
Feng et al. 2022). Compared to DM and 7, RM vari-
ations in repeating FRBs are more commonly observed
(e.g., D. Michilli et al. 2018; G. H. Hilmarsson et al.
2021; H. Xu et al. 2022; R. Mckinven et al. 2023a; K. R.
Sand et al. 2023; A. Gopinath et al. 2024; C. Ng et al.
2025) and they depict many distinct trends, such as: lin-
ear evolution (R. Mckinven et al. 2023b; P. A. Uttarkar
et al. 2026), LOS magnetic field reversals (R. Anna-
Thomas et al. 2023), and oscillating variations (F. Y.
Wang et al. 2022).

After the discovery of the repeating source
FRB 20220529A by the CHIME/FRB Collaboration via
a Virtual Observatory Event (VOEvent) alert (T. C. Ab-
bott et al. 2025), follow-up observations with the Five-
hundred-meter Aperture Spherical Telescope (FAST)
revealed a rapid RM increase of ~ 2000 rad m~2 on
a timescale of < 2 months, followed by a decline to
IRM| ~ 10-100 rad m~?2 within two weeks (Y. Li et al.
2026). A plausible physical interpretation presented by
Y. Li et al. (2026) of this RM excursion is a coronal
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mass ejection (CME) generated by a hypothesized bi-
nary companion to the FRB source that intersects the
propagation path of the FRB emission. Other possi-
ble explanations include: small-scale turbulence from a
surrounding supernova remnant or pulsar wind nebula
(Y. Li et al. 2026), orbital motion between a magnetar
and stellar binary companion (Z.-X. Du et al. 2026; Y.
Li et al. 2026), or interactions between magnetar ejecta
shells with different velocities (D. Xiao 2025).

In this paper, we present the discovery of 16
FRB 20220529A bursts detected with CHIME/FRB
(400-800 MHz) over ~ 3.2 years of monitoring. We
also report an additional burst detected at 1.4 GHz with
the Westerbork telescope as part of a Hyperflash cam-
paign spanning ~ 2.5 years. In Section 2, we describe
the observations and analysis methods used to char-
acterize propagation effects. Using our low-frequency
CHIME/FRB data, we precisely track the long-term
evolution of the DM, RM and 7, and find a steady,
secular decline in the DM over the multi-year observ-
ing campaign. These results, together with an inves-
tigation of the frequency-dependent depolarization of
FRB 20220529A, and a search for a persistent radio
source (PRS) at the FRB position, are presented in Sec-
tion 3. In Section 4, we interpret our measurements
within a framework in which the FRB source is a com-
pact object embedded in an expanding supernova rem-
nant, which we find to be the most likely scenario. We
also test various models of FRB source environments
that may cause a short-lived excursion in the observed
DM and RM, before summarizing our conclusions in Sec-
tion 5.

2. OBSERVATIONS AND METHODS
2.1. CHIME/FRB

CHIME is a radio telescope operating between 400 —
800 MHz that is hosted by the Dominion Radio As-
trophysical Observatory in British Columbia, Canada.
CHIME observes at declinations 22 —11° on a daily ca-
dence, making it proficient at discovering new FRBs
and monitoring repeating sources. There are two data
streams for CHIME/FRB: (i) for FRBs with a signal to
noise ratio S/N > 8, total intensity data with a time res-
olution of 0.983 ms and frequency resolution of 24.4 kHz
are saved; (ii) for FRBs with S/N > 12,23 raw voltage
data (i.e., “baseband data”) with full polarization are
also recorded at a time resolution of 2.56 us and with a

23 For bursts identified as originating from a known repeater, the
S/N threshold is decreased to S/N > 10 for baseband data to
be saved to disk.

frequency resolution of 390.625 kHz (CHIME/FRB Col-
laboration et al. 2021, 2024).

FRB 20220529A was discovered by CHIME/FRB on
2022 May 29 with a real-time detection S/N = 16.8,%*
and it is statistically classified as a repeating FRB by
Cook et al. (in prep). In all, CHIME/FRB has detected
a total of 26 bursts from this source (16 with baseband
data), with the most recent detection on 2025 August
11. Due to its low declination (~ 20°), the average expo-
sure time of CHIME/FRB at the position of this source
is approximately 2.7 minutes per day (CHIME/FRB
Collaboration et al. 2021). Both the initial burst and
subsequent repeat bursts were broadcast to the com-
munity through the VOEvents service (T. C. Abbott
et al. 2025). The 2.56 us resolution baseband data for
FRB 20220529A show that almost all of its bursts have
complex morphology, often with multiple components
and downward drifting structure in frequency (Figure 1).
Therefore, we only measure propagation effects (DM,
RM, and 7) in the bursts with baseband data, as in-
tensity data do not provide polarization information,
and their coarse time resolution makes it difficult to dis-
entangle DM and 7 from downward-drifting structures
(e.g., see K. R. Sand et al. 2025). First the baseband
data are beamformed (D. Michilli et al. 2021) to the
Karl G. Jansky Very Large Array (VLA) realfast lo-
calization presented in Y. Li et al. (2026). We inde-
pendently localize FRB 20220529A using data that we
simultaneously recorded with the CHIME/FRB Outrig-
gers (CHIME/FRB Collaboration et al. 2025) for a sub-
set of our CHIME/FRB bursts, and find our position
is in agreement with the realfast localization (see Ap-
pendix A). The data are coherently dedispersed to a
S/N-maximized DM initially, and then the DM is further
refined using the DM_PHASE?® package, which measures a
structure-optimizing DM (A. Seymour et al. 2019).

We then fit the dedispersed Stokes I dynamic spec-
tra using fitburst (E. Fonseca et al. 2024), which
uses a least-squares optimization routine to estimate the
time of arrival (TOA) as a Modified Julian Date (MJD;
topocentric at CHIME and referenced to 400 MHz),
pulse width (w) in ms, scattering timescale (7; assum-
ing 7 oc v~* and referenced to 600 MHz) in ms, spec-
tral index (n), and spectral running (r, which allows
for complex frequency structure to explain the limited
bandwidth of some FRBs). In the case of a complex,
multi-component burst, fitburst measures individual
TOA, w, r, and n for each component, assuming scat-

24 The real-time CHIME/FRB search pipeline is described in de-
tail by CHIME/FRB Collaboration et al. (2018)
25 https://github.com /danielemichilli/DM_phase


https://github.com/danielemichilli/DM_phase

4

tering is constant among them. We use the spectral
running and spectral index to deduce the central fre-
quency (v, in MHz) and bandwidth (Av in MHz) of
each burst following Equation 1 by CHIME/FRB Col-
laboration et al. (2021). Since scatter broadening and
downward drifting can be difficult to distinguish, we de-
termine whether the fitburst fit with or without scat-
ter broadening provides a more accurate solution for
each burst using a reduced 2 test and also by visually
inspecting the fit residuals. For some complex bursts,
we evaluate both scattering and non-scattering models
on only the brightest burst component to better deter-
mine if scatter broadening is present. In cases where
the fit without scattering represents the data better, we
consider the width of the narrowest component to be
an upper limit for the scattering timescale (K. R. Sand
et al. 2025; A. P. Curtin et al. 2025).

Next, we calibrate the amplitude of our baseband data
using daily observations of gain calibrators and correct-
ing for the primary beam response of the telescope to-
wards the FRB position (CHIME/FRB Collaboration
et al. 2024). After calibration, we compute the flu-
ence, F,, by integrating over the 400—800 MHz fre-
quency range. The fluence is then used to calculate
the isotropic-equivalent spectral energy for each burst
following J.-P. Macquart & R. Ekers (2018):

47TD%

E, = ——57Fv,
(14 z)%tr

(1)

where Dy, is the luminosity distance to the FRB source,
which we compute using the redshift z = 0.1839+0.0001
(Y. Liet al. 2026) assuming the cosmological parameters
from Planck Collaboration et al. (2020), and p is the
FRB spectral index, which we set as p = 0, consistent
with our band-averaged fluence calculation.

We derive the polarization properties by applying the
CHIME/FRB polarization pipeline (R. Mckinven et al.
2021; A. Pandhi et al. 2024). We use RM-synthesis
(M. A. Brentjens & A. G. de Bruyn 2005) to measure an
RM, requiring the peak polarized intensity in Faraday
depth space to exceed 60 (after applying the RM-~CLEAN
framework; G. Heald et al. 2009) to warrant a robust de-
tection. For the bursts that do not meet this criterion,
we provide only an upper limit on their linear polariza-
tion fraction (L/I) of 6/(S/N(I)), where S/N(I) is the
signal-to-noise of the Stokes I signal (A. Pandhi et al.
2024), and we do not measure an RM. For the bursts
with an RM detection, we derotate the Stokes dynamic
spectra using the measured RM and correct for potential
instrumental polarization (for details on this process, see
R. Mckinven et al. 2021; A. Pandhi et al. 2024); we then

estimate the L/ of these polarized bursts from the dero-
tated Stokes Q and U spectra as L/T = /Q? + U?/I.

2.2. HyperFlash

We observed FRB 20220529A as part of the Hy-
perFlash project (PI: O. S. Ould-Boukattine), de-
signed to perform ultra high-cadence monitoring of
repeating FRB sources. In our campaign targeting
FRB 20220529A, two HyperFlash telescopes partici-
pated: the Torun telescope (in Poland) and the RT-
1 Westerbork telescope (in the Netherlands). In to-
tal, we observed for 678 hours between 2023 June 06
and 2025 December 09. Torun observed for a total of
14.98 hours, with an observing band of 1380-1508 MHz,
achieving a detection threshold of 5.5 Jy ms. Wester-
bork observed with two observing bands: 300-356 MHz
for 55.98 hours (detection threshold of 46.5 Jy ms) and
1207-1335 MHz for 612.99 hours (detection threshold
of 6.6 Jy ms). We detected one FRB 20220529A burst
with Westerbork at 1.4 GHz on 2025 September 5 with
a fluence of 10.9 + 2.2 Jy ms. Detailed background on
the FRB search methodology and detection thresholds
for the HyperFlash project can be found in O. S. Ould-
Boukattine et al. (2025b).

23. VLA

The VLA is a radio telescope operated by the Na-
tional Radio Astronomy Observatory in San Agustin,
New Mexico. The telescope is comprised of 27 parabolic,
25-meter dishes that are arranged into three elongated
arms with 9 dishes each. The VLA has 4 standard con-
figuration sizes: A, B, C, and D, which have maximum
baselines of 36.4, 11.4, 3.4, and 1.0 km, respectively. We
conduct a search for continuum radio emission at the
FRB 20220529A position in archival VLA observations
(project code: 23A-385, PI: Ye Li) which targeted the
source for 7 hours over six days in February 2023. These
observations were conducted at L-band (1—2 GHz) while
the VLA was in B-array configuration; thus, the synthe-
sized beam size for the observations was ~ 4.3".

3. RESULTS

15 of the 16 bursts for which we have baseband data
contain multiple, resolved components that often occupy
distinct frequency ranges. In general, we do not visu-
ally see variation in propagation effects between compo-
nents; thus we fit a single value of DM, RM, and 7 for
all components in a given burst. The spectral energy,
FE,, is also computed across the full burst envelope of
each FRB. Table 1 summarizes the measured baseband
properties of each burst (detection S/N, E,, DM, RM,
and 7) and, when appropriate, of each subcomponent
(TOA, L/I, ve, Av, and w).
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Table 1. Summary of burst properties for 16 FRB 20220529A bursts detected by CHIME/FRB with baseband data.

Burst/ S/N? E, DM RM 7 at 600 MHz TOA3 L/I ve Av w
Component' (erg Hz™') (pc cm™®) (rad m™?) (ms) (MJD) (MHz) (MHz) (ms)
Burst 1 16.77  9(1) x 10°°  246.40(8) - < 0.93(3)
a 59728.701470002 < 0.37(9) 503 81  1.2(2)
b 59728.701470131 < 0.21(3) 450 79  0.93(3)
Burst 2 22.87  1.0(1) x 103! 246.454(5) +43(1) 1.43(9)
a 59745.653323534 < 0.24(4) 712 115 0.852(5)
b 59745.653323572 0.55(4) 679 89  0.270(5)
c 59745.653323687 < 0.25(7) 467 134 1.7(2)
Burst 3* 14.18  8.1(9) x 10%° 246.16(7) - 0.37(1)
a 59771.581796623 < 0.41(9) 705 64 0.489(1)
b 59771.581796754 < 0.23(5) 617 74 0.349(2)
c 59771.581796811 < 0.5(2) 425 54 0.333(5)
Burst 4 14.51  8(1) x 10*°  246.30(7) - <0.7(1)
a 59774.572726902 < 0.5(2) 717 103  2.3(3)
b® 59774.572727107 < 1.4(4) > 800 > 177 2.5(4)
c 59774.572727349 < 0.2(3) 746 120 0.7(1)
d 59774.572727554 < 0.22(3) 679 89  2.7(1)
Burst 5 21.20  4.5(5) x 10%! 245.80(1) —4.4(4) 0.41(2)
a® 59923.171025075 < 0.8(2) > 800 > 302 1.851(1)
b 59923.171025239 < 0.5(1) 616 175 0.164(1)
c 59923.171025263 < 1.0(4) 590 189 0.923(1)
d 59923.171025328 0.48(3) 501 106 0.846(1)
Burst 6 15.83  3.8(4) x 10%' 245.807(5) - < 0.45(3)
a 59927.153918110 < 0.6(2) 681 59  0.45(3)
b 59927.153918177 < 0.6(3) 649 115 0.58(2)
c 59927.153918304 < 0.22(9) 587 79  0.66(1)
d 59927.153918348 < 0.42(8) 566 88  0.58(2)
e 59927.153918372 < 0.17(3) 561 85  0.84(3)
Burst 7 18.48  5.3(7) x 10%° 245.83(6) +46.7(6) < 0.466(5) 59929.150721482 0.37(3) 605 123 0.466(5)
Burst 8* 14.53  2.5(3) x 103 245.494(7) - < 0.54(1)
a 60100.682953496 < 0.29(7) 614 87  0.67(3)
b 60100.682953531 < 0.30(6) 620 85  0.54(1)
b 60100.682953727 < 0.26(5) 572 80  0.71(1)
d® 60100.682953785 < 0.37(3) 518 94  0.79(2)
Burst 9 12.21  4.5(6) x 10%° 245.45(1) - < 0.6(1)
a 60114.642741616 < 0.3(2) 691 123  0.6(1)
b 60114.642741666 < 0.8(3) 618 84  1.2(4)
c 60114.642741802 < 0.4(1) 513 111  2.3(1)
Burst 10 23.76  2.2(2) x 10** 244.86(5) —0.4(5) < 0.583(9)
al 60232.318466390 0.34(1) 631 96 0.695(9)
b 60232.318466421 < 0.30(6) 604 96 0.592(2)
c 60232.318466589 < 0.17(3) 436 73  0.583(9)
Burst 11 4029  4.4(4) x 103! 244.872(9) —2.2(4) < 0.586(4)
a 60236.312472855 < 0.32(2) 610 73  0.586(4)
bs 60236.312473007 0.24(1) 444 72 1.066(8)
Burst 12 18.65  8(1) x 10°° 244.91(2) - < 0.90(3)

Continued on next page




Table 1 — continued from previous page

Burst/ S/N? E, DM RM

Component' (erg Hz™') (pc em™®) (rad m™2)

7 at 600 MHz

TOA3 L/1 Ve Av w
(ms) (MJD) (MHz) (MHz) (ms)

a
b
¢

Burst 137 22.10
a
b
c

Burst 14 14.09
a
b

Burst 15 12.09
a
b5

Burst 16 20.61
a
b

3.6(5) x 103! 244.82(4) —3.5(5)

5.8(8) x 10%° 245.67(4) -

1.0(1) x 10®* 244.3(2) -

2.7(3) x 103 243.7(1)  +7(1)

60237.306339305 < 0.3(1) 618 95  0.9(1)

60237.306339502 < 0.22(6) 449 87  0.90(3)

60237.306339658 < 0.24(6) 431 75  1.22(6)
0.43(1) 0.44(4)

60243.286752607  — 427 46 0.85(7)

60243.286752630  — 424 47 0.25(4)

60243.286752652  — 420 30  0.16(9)
< 0.87(1)

60279.192819393 < 0.20(4) 650 91  0.87(1)

60279.192819430 < 0.3(1) 587 84  1.06(3)
< 1.47(2)

60591.340086683 < 0.26(4) 580 104  1.47(2)

60591.340086752 < 0.3(1) < 400 > 133 2.14(6)
1.96(1)8

60898.497873852 0.28(1) 690 60  1.17(1)

60898.497873913 < 0.20(3) 623 110 0.55(2)

All uncertainties are quoted at the 1-o level.

'Burst components appear in chronological order. Properties for single component bursts are presented in a single row.
2We report the S/N measured by the real-time CHIME/FRB search (CHIME/FRB Collaboration et al. 2018).
3All TOAs are topocentric at CHIME, and are referenced to 400 MHz after dedispersing to the DM shown in column 4.
4Some components are too faint to reliably constrain their burst properties; they are not included in the table.

5For burst components with a best-fit central frequency that lies outside of 400 — 800 MHz, we report an upper/lower limit

on v, and a lower limit on Av corresponding to the bandwidth occupied by the component within the CHIME/FRB band.

Likely comprised of narrower, overlapping components that are not cleanly distinguishable. Burst properties of the

broader emission envelope are provided.

"Polarization properties are computed across the full burst envelope to increase linearly polarized S /N and obtain an RM.

8We consider this scattering timescale a tentative measurement as we cannot definitely rule out downward drifting

morphology that partially overlaps with (masked) radio frequency interference at ~ 620 — 640 MHz.

3.1. Dispersion

We determine the structure-maximizing DM for all
FRB 20220529A bursts in our sample (see Table 1), and
we plot their total intensity dynamic spectra dedispersed
to their respective DMs in Figure 1. In the top panel
of Figure 2, we plot the temporal evolution of the DM.
Two features are immediately apparent: (i) a sustained
decrease in the DM over ~ 3.2 years and (ii) a abrupt
rise in the DM immediately preceding the “RM excur-
sion” of ~ 2000 rad m~?2 reported by Y. Li et al. (2026),
which spans 60292 < MJD < 60312 and is shown as a
shaded gray region in Figure 2.

We find that the DM decreases from 246.40 +
0.08 pc cm™2 to 243.7 + 0.1 pc cm™2 over the course
of 1170 days. A simple linear fit, done using the
scipy.optimize package, reveals a rate of change

in the observer-frame DM of dDM/dt = —0.881 +
0.001 pc cm~2 year~! (overplotted as a dashed black
line in the top panel of Figure 2). All but one of
the bursts closely agree with this DM evolution with
only small variations about the best-fit line. While the
model fit uncertainty on the slope is extremely small
(~ 10~° pc cm™3 year‘l), we adopt a more conservative
+0.001 pc cm ™ year™! uncertainty that encompasses
our average DM residuals (~ 0.1 pc em™3) about the
best-fit line. In the rest frame, the rate of change in the
DM is —1.235 £ 0.001 pc cm™3 year—!. For the single
burst detected from FRB 20220529A detected by West-
erbork RT-1, we measure a DM of 243.2 4+ 0.4 pc cm ™3
(for details see Appendix B), consistent with the de-
creasing DM trend observed in the CHIME/FRB bursts
(Figure 2).

The higher frequency and lower time resolution FAST
data are more prone to degeneracies between DM and
burst morphology, leading to perceived intraday DM
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Figure 1. Total intensity dynamic spectra, dedispersed to their best-fit DMs, for the 16 FRB 20220529A bursts with baseband
data detected by CHIME/FRB. All dynamic spectra have a frequency resolution of 390.625 kHz and have been downsampled to
a common time resolution of 163.84 us to ensure sufficient S/N in fainter bursts. Frequency-averaged total intensity (black) and
linearly polarized intensity (red) profiles are plotted above the dynamic spectra. Individual burst components are highlighted by
shaded regions (in chronological order for multiple components: red, blue, purple, yellow, and green) overlaid on the intensity
profiles. Channels masked out due to radio frequency interference are highlighted in red on the left of the dynamic spectra.

fluctuations of ~ 1 — 10 pc em™3 that are unlikely to
be explained by electron column density variations (Y.
Li et al. 2026). This serves as an unmodeled systematic
error on the FAST-measured DMs, making it impossi-
ble to detect gradual variations of ~ 1 pc cm™3 year™!
over only a few-year baseline. To test the robustness
of our measured DM decline, we perform Monte Carlo
simulations in which 16 DMs are drawn from a Gaussian
distribution matching the FAST DM measurements, as-

signed CHIME /FRB-like uncertainties (~ 0.1 pc cm™3),
and fit with a linear trend. Over 10° trials, no sim-
ulated realization yields a more statistically significant
linear trend (as measured by the Bayesian Information
Criterion) than that observed in the CHIME/FRB data.
This approach is developed in detail by Cook et al. (in
prep).

Thirteen days before the reported RM excursion,
the DM increased by ADM = 0.85 + 0.04 pc cm™3
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between MJDs 60243 and 60279, corresponding to
an extrapolated rate of change of dDM/dt >
+8.65 pc cm 2 year—!. This point represents a ~ 4.20
deviation from the long-term linear DM decline. Owing
to sparse sampling during this 36-day interval, we can-
not constrain the detailed DM-time profile or peak DM.
The next CHIME/FRB detection nearly a year later
(MJD 60591) is consistent with the observed long-term
trend of dDM/dt = —0.881+0.001 pc cm ™3 year—!. The
RM increase to 1977484 rad m~?2 was observed on MJD
60292 (Y. Li et al. 2026); although the RM peak may
have occurred earlier due to non-detections by FAST in
the preceding ~ 57 days. We conclude that the tem-
poral proximity of the DM and RM changes suggests a
common physical origin.

3.2. Scattering

We measure scattering in 5 of the 16 CHIME/FRB
bursts, and place upper limits for the remaining 11 (Ta-
ble 1). The scattering timescales, shown as a function
of time in Figure 2 (second panel), vary by 2 1 ms on
week-long timescales and potentially by > 2 ms over
a multi-year period.?S Given that the predicted Milky
Way contribution at 600 MHz is orders of magnitude
smaller (~ 1073 ms in NE2001; J. M. Cordes & T. J. W.
Lazio 2002; S. K. Ocker & J. M. Cordes 2024), the ob-
served scattering is likely dominated by plasma local to
the FRB source.

3.3. Polarimetry

We measure a RM for 7 of the CHIME/FRB bursts
(using their brightest components; Table 1). The re-
maining burst components are not sufficiently linearly
polarized for a robust RM detection (i.e., < 60) and
are deemed “unpolarized”. As at most one polarized
component is detected per burst (usually the highest
S/N component), we adopt its RM as representative
of the burst. The RMs span —4.4 &= 0.4 rad m~2 to
+46.7 £ 0.6 rad m~2 in the observer frame. Comparing
to the more densely sampled FAST RM profile (Y. Li
et al. 2026), our RMs on MJDs 59745, 59923, and 59929
qualitatively follow the quasi-oscillatory long-term evo-
lution. Notably, the RM increased by 51.1£0.7 rad m 2
over just 7 days (MJDs 59923-59929), consistent with
day-scale RM changes seen in FAST outside of the RM
excursion. Between MJDs 60232 — 60243, RMs near
0 rad m~2 are ~ 140 rad m~? smaller than a FAST
detection on MJD 60236, suggesting possible rapid fluc-
tuations in the local magnetoionic plasma. We do not

26 See the table note related to the scattering timescale of burst
16 in Table 1.

see a rapid RM rise corresponding to the RM excur-
sion in Y. Li et al. (2026), implying it began after
MJD 60243.28675. We show the temporal evolution of
the RM and L/I in the bottom two panels of Figure
2. We caution that the RM of burst 10 is consistent
with 0 rad m~2 and may, in part, reflect instrumental
polarization.

The linear polarization fractions of the polarized
bursts do not show any clear temporal evolution. How-
ever, FRB 20220529A consistently shows a low level of
linear polarization at 400 — 800 MHz, with polarized
components ranging over 0.24 +0.01 < L/I < 0.55 +
0.04, and upper limits as low as L/T < 0.17 £0.03. The
L/I of FRB 20220529A is significantly below the median
L/I for both non-repeating (L/I ~ 0.65; A. Pandhi et al.
2024) and repeating FRBs (L/I ~ 0.55; C. Ng et al.
2025), respectively. The L/I of FRB 20220529A bursts
in the CHIME/FRB band are systematically lower than
the L/I observed at L-band by FAST, which have a
median of L/I ~ 0.8 (see Figure 3; we discuss this de-
polarization in the following Section).

3.3.1. Spectral Depolarization

As FRB emission passes through an inhomogeneous
magnetoionic plasma, the signal becomes scattered to a
finite angular size, undergoing differential Faraday rota-
tion due to foreground spatial fluctuations in electron
density and/or magnetic field. Averaging over these
variations reduces the observed linear polarization with
wavelength, L/I()\), relative to the intrinsic L/I at a
reference wavelength A = 0 m, (L/1)in:

L/I(A) = (L/D)int exp (—2X*0hy) » 2)

where ory is a measure of the inhomogeneity in the
scattering medium (B. J. Burn 1966). While alternative
spectral depolarization models exist (e.g., P. C. Tribble
1991; P. Beniamini et al. 2022), we adopt Equation 2 to
facilitate direct comparison with previous FRB studies.

We bin the L/I measurements of FRB 20220529A
from both CHIME/FRB and FAST in four frequency
sub-bands (400 — 800 MHz, 1000 — 1166 MHz, 1167 —
1332 MHz, and 1333 —1500 MHz) and fit Equation 2 us-
ing scipy.optimize. Note we exclude FAST detections
during the RM excursion episode which show signifi-
cantly lower L/I. The best fit is shown in Figure 3 with
depolarization parameters: (L/I)int = 0.8364+0.001 and
orMm = 2.504+0.02 rad m—2. These statistical uncertain-
ties underestimate the observed variance in L/I, which
may reflect temporal changes in the depolarizing envi-
ronment or intrinsic L/I variability between bursts (see
Section 4.2).

In Appendix C, we derive the rest frame ory, |RM|,
and 7 for all depolarizing FRBs in the literature (Y.
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Feng et al. 2022; P. A. Uttarkar et al. 2025), including
FRB 20220529A, and assess correlations among these
properties. We find marginally significant positive cor-
relations between ory —|RM| (p-value of 0.006: ~ 2.50),
and ogym — 7 (p-value of 0.024: ~ 20) in the FRB rest
frame (Figure 6). Note that, in this work, we consider a
p-value smaller than 0.05 (20) to be marginally signifi-
cant, and less than 0.003 (30) to be significant.

3.4. Magnetized host environment

The observed DM and RM are the sum of individ-
ual contributions from plasma in distinct environments
along the LOS,

DM = DM;on + DMaisk + DMpaio + DMicm(2)

DMhost -3
C Cm

tarn? ;

3)

RM = RMjon + RMaisk + RMpaio + RMicm(2)
RMhost

L rad m~2, (4)

where “ion” refers to the Earth’s ionosphere, “disk” and
“halo”, are the Milky Way disk and halo, respectively,
“IGM” is the intergalactic medium and “host” is the
host galaxy. With DMjos¢ and RMyge, We can calcu-
late the electron density-weighted average LOS magnetic
field strength in the FRB host galaxy as:

RMhost
DMhost

<BH,host> =1.232 /LG (5)

Following A. Pandhi et al. (2025), we estimate DMy,
RMjost, and <B”’host> and their respective uncertainties
using Monte Carlo random sampling. For each of 10*
trials, we draw all foreground DM and RM components
from their assumed distributions and use the host red-
shift z = 0.1839 4+ 0.0001 (Y. Li et al. 2026) to compute
rest-frame quantities. We then take the median and
68% confidence intervals as the maximum likelihood es-
timate and uncertainties. We adopt the same assumed
foreground component distributions as A. Pandhi et al.
(2025):

1. Observed DM and RM: drawn from a Gaussian
distribution with mean equal to the measured
DM/RM and the standard deviation equal to the
measurement, uncertainty.

2. Tonosphere: considered to be negligible since
the ionosphere typically only contributes ~
10~ pc cm ™2 to the DM (M. T. Lam et al. 2016)
and ~ 0.1 — 1 rad m=2 (C. Sobey et al. 2019) to
the RM.

3. Galactic disk: DMgjsk is taken as the mean value
estimated by the NE2001 model (40 pc cm™3;
J. M. Cordes & T. J. W. Lazio 2002; S. K. Ocker &
J. M. Cordes 2024), with associated 20% uniform
uncertainty. The Milky Way RM contribution and
its associated uncertainty is estimated using the S.
Hutschenreuter et al. (2022) reconstructed Galac-
tic RM mean and variance maps at the FRB po-
sition, RMgisk + RMpalo = —53 = 7 rad m 2.

4. Galactic halo: DMy, is drawn from a Lognormal
distribution with mean log;,(30 pc cm™3) and a
0.2 dex standard deviation (K. Dolag et al. 2015;
S. Yamasaki & T. Totani 2020; A. M. Cook et al.
2023). We have accounted for RMy,,;, above.

5. IGM: DMjgp is sampled directly from the proba-
bility distribution function presented in Equation
1 of J. Baptista et al. (2024), which follows the em-
pirical “Macquart relation” (J. P. Macquart et al.
2020). RMjc is sampled from a Gaussian distri-
bution with mean 0 rad m~?2 and standard devia-
tion 6 rad m~2 (D. H. F. M. Schnitzeler 2010).

In the CHIME/FRB data, we find that
FRB 20220529A’s DM, varies between SOJjZ? pcem ™3
at MJD 59746 and 77730 pc cm =3 at MJD 60898 and
the RM}.s varies between +68 £+ 13 rad m~2 and
+140 + 13 rad m~2. The uncertainties on DMjpot
and RMyst are dominated by the uncertainties in the
foreground DM and RM estimates; they do not re-
flect the precision with which we measure variations
in the observed DM and RM over time. We implic-
itly assume that the foreground DM and RM contri-
butions do not vary on month-to-year timescales (E.
Petroff et al. 2013; M. L. Jones et al. 2017). Under
this assumption, the observed variations map directly
to changes in DMyt and RMygt, and therefore orig-
inate locally to FRB 20220929A. Taking our DMjst
estimate as an upper limit for the DM contributed
locally to FRB 20220529A shows that the integrated
electron column in its source environment has decreased
by > 3.5 + 0.2% over 3.2 years (> 1.10 + 0.05% per
year).

We compute the average LOS magnetic field strength
in the host galaxy using Equation 5, obtaining
1-11_(1)'.421 uG < <B”7host> < 2.2'_"%:2% uG, directed towards
us.

3.5. Magnetic field strength during the DM/RM
eTCuUrsion

We now explore the magnetoionic properties of the
FRB 20220529A environment during the interval of tem-
porally linked DM and RM increases. Their tempo-
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Figure 3. Linear polarization fraction versus central frequency of FRB 20220529A bursts reported by CHIME/FRB and FAST.
Polarized bursts observed by CHIME/FRB are plotted as gold squares and L/I upper limits are shown as downward arrows.
The large quantity of FAST observations are depicted as a gray density map with increasing opacity at discrete contour levels
of 5%, 33%, 67%, and 95%, for visual clarity. Bursts during the RM excursion have been removed from the FAST data. The
best-fit model is overplotted as a black dashed line and the fit parameters are presented in the bottom right of the main panel.
The binned L/I data on which the depolarization model was fit are plotted as vertical black bars centered on the mean binned
values and spanning their standard deviations. Upper limits on L/I are not used in the depolarization model fitting. Smoothed
kernel density estimates of the central frequency and L/I distributions for polarized bursts observed by each instrument are
plotted in gold and gray, respectively, above and to the right of the main panel. Gold and gray dotted lines in these panels
represent the medians of the corresponding distributions. Median L/I for polarized CHIME/FRB repeaters (C. Ng et al. 2025)
and non-repeaters (A. Pandhi et al. 2024) are overplotted as blue and red dotted lines, respectively, in the right-most panel.

ral association requires an increase in some combination
of ne, Bj, and/or the plasma path length local to the
source. Following R. Mckinven et al. (2023a), we esti-
mate the local LOS magnetic field using

ARM
(B 1ocal) = 1.232m(1 +2) uG, (6)

where ADM and ARM are the total observed change
in DM and RM during their respective peaks, and the
1+ z factor converts to the rest frame. Assuming peak

values of DM = 245.67 + 0.04 pc cm™3 (this work) and
RM = 1977 4 84 rad m~2 (Y. Li et al. 2026), we adopt
ADM = 0.85 4 0.06 pc cm~3 (between MJDs 60243
and 60279), and ARM = 1981 + 84 rad m~2 (between
our MJD 60243 measurement and the FAST MJD 60292
measurement), yielding <B\|,1ocal> =3.4+0.2 mG.

This estimate of <BH710C31> is subject to several caveats.
First, we assume that the DM and RM increases ob-
served between MJDs 60243 — 60292 arise from the same
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physical medium local to the FRB source, which is sup-
ported by their close temporal association: the DM rise
precedes the RM rise by only 13 days, shorter than
the observed timescale over which the RM declines to
its original value, and the absence of other compara-
ble DM/RM excursions observed in the CHIME/FRB
or FAST data. Second, our measured ADM and ARM
are likely lower limits since our sparse temporal sam-
pling limits our ability to constrain the true peak DM
and RM during the excursion. Hence, our quoted uncer-
tainty of £0.2 mG reflects only measurement errors and
does not factor in the unknown true peak DM/RM am-
plitudes. Finally, we adopt our CHIME/FRB DM mea-
surement from MJD 60279 as representative of the peak
DM, since FAST DM measurements are more sensitive
to burst morphology degeneracies (see Section 3.1). Ac-
cordingly, <B||,100a1> should be interpreted as an order-
of-magnitude estimate of the magnetic field local to
FRB 20220529A during this interval.

Note that we cannot apply Equation 6 across the en-
tire 3.2 years of DM and RM measurements since the
long term DM and RM evolution of FRB 20220529A
likely originate from distinct physical processes, as evi-
denced by the DM steadily declining while the RM un-
dergoes multiple fluctuations and sign changes. We dis-
cuss this further in Section 4.1.

3.6. Search for an associated PRS

We searched for an associated PRS coincident with
FRB 20220529A in archival VLA data (Section 2.3). We
produced a cleaned image of the combined visibilities
with rms noise 11 pJy/beam. No source was detected
at the FRB position, yielding a 5 upper limit of 55 uJy
at 1.5 GHz. We convert this flux limit to a spectral
luminosity using

L, =

4rD28S, <1.5 GHZ)B o

(14 2)1+5 v

where (8 is the radio spectral index, Dy, is the FRB lu-
minosity distance, S, is the flux at frequency v, and
z = 0.1839 + 0.0001. Assuming S = —0.4 (S. Chat-
terjee et al. 2017; C. H. Niu et al. 2022), we constrain
L, <5x10% ergs~! Hz ' at 1.5 GHz.

4. DISCUSSION

Our results provide insight into FRB 20220529A’s en-
vironment. We observe a multi-year DM decline inter-
rupted by a brief rise occurring 13 days before a pre-
viously reported RM excursion, after which the DM
resumes its decline. The inferred host galaxy mag-
netic field is modest (1.1 — 2.2 puG), but increases to
3.4 £ 0.2 mG during the DM/RM excursion, placing

FRB 20220529A among the small number of FRBs with
inferred ~ mG-level local magnetic fields. For example,
estimates of the local magnetic field strength around
FRB 20121102A range from 2 0.6 — 2.4 mG (D. Michilli
et al. 2018) up to 17 mG (J. I. Katz 2021); compara-
ble magnetic field strengths have also been inferred for
FRBs 20190520B (3 — 6 mG; R. Anna-Thomas et al.
2023), 20190417A (= 0.65 mG; A. M. Moroianu et al.
2025), and 20240619D (0.27 mG; O. S. Ould-Boukattine
et al. 2025b). We also find scattering timescale vari-
ations on week-to-year timescales, evidence for depo-
larization between 1.25 GHz and 600 MHz, and place
stringent upper limits on any associated PRS. Here, we
synthesize these results to propose a physical scenario
for the FRB 20220529A progenitor that can account for
these observations.

4.1. Sustained DM decline

The observed DM decline must be local to the
FRB 20220529A environment, as our LOS through other
foregrounds (Milky Way interstellar medium, intergalac-
tic medium, and host galaxy interstellar medium) does
not change appreciably over timescales of years (e.g., E.
Petroff et al. 2013; M. L. Jones et al. 2017), and the
ionosphere only causes small (~ 107° — 10~% pc em~3;
M. T. Lam et al. 2016) stochastic DM variations.

Long-term DM monitoring of Galactic pulsars pro-
vides useful context for FRB 20220529A. Millisecond
“spider” pulsars show DM variations as they pass behind
companion material, but with amplitudes (~ 1073 —
1072 pc em~3?) far smaller than observed here (G. Shai-
fullah et al. 2016; E. J. Polzin et al. 2020; L. Shang
et al. 2024). Larger DM variations of a few pc cm™3
occur in pulsars orbiting massive companion stars (e.g.,
B1259—63 and J2108+4516), but these are short-lived
changes and are phase locked with the orbital motion,
unlike the sustained DM decline of FRB 20220529A (N.
Wang et al. 2004; S. Johnston et al. 2005; B. C. Andersen
et al. 2023). Secular DM trends in isolated pulsars, at-
tributed to motion through the interstellar medium, are
approximately linear at times but orders of magnitude
smaller (~ 1073 pc cm™3; P. B. Demorest et al. 2013;
M. J. Keith et al. 2013; I. Cognard & J.-F. Lestrade
1997; E. Fonseca et al. 2014; M. T. Lam et al. 2016). DM
variations of 1072 — 10~! pc cm™2 in the Crab pulsar
arise from plasma structures in its nebula and can persist
for weeks to months, but do not match the multi-year
steady DM decline of FRB 20220529A (e.g., A. Kuzmin
et al. 2008; J. W. McKee et al. 2018). Notably, the
Crab also exhibits scattering variability on comparable
timescales, similar to that observed for FRB 20220529A
and FRB 20190520B (S. K. Ocker et al. 2023), proposed
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to arise from discrete patches in the source environment
(possibly filamentary structure in the Crab’s pulsar wind
nebula; A. G. Lyne & D. J. Thorne 1975; D. C. Backer
et al. 2000; A. G. Lyne et al. 2001; J. W. McKee et al.
2018).

Only three additional FRB sources have observed
years-long DM decreases (FRBs 201211024, 201803014,
and 20190520B) and an increasing DM has been
seen in just two sources (in earlier observations of
FRB 20121102A and in FRB 20240619D). The DM of
FRB 20121102A first rose 1 — 3 pc cm™3 over four
years (J. W. T. Hessels et al. 2019) before it de-
creased at a rate of —4.5 pc em™3 year~! over the
subsequent three years (P. Wang et al. 2025; M. P.
Snelders et al. 2025). FRB 20180301A decreased at
—2.7 pc em ™3 year—! over two years (P. Kumar et al.
2023), and the DM of FRB 20190520B fell at a rate
of =11 pc cm™® year™! (F. Y. Wang et al. 2025) to
—12.4 pc em ™3 year—! (C.-H. Niu et al. 2026) over four
years. FRB 20240619D showed a moderate DM rise of
~ 0.4 pc cm™? (4+2.4 pc cm ™2 year—!) over only a two-
month interval (O. S. Ould-Boukattine et al. 2025b).

A leading explanation for gradually declining FRB
DMs is an expanding supernova remnant around the
progenitor (e.g., L. Connor et al. 2016; K. Murase et al.
2016; B. D. Metzger et al. 2017; A. L. Piro & S. Burke-
Spolaor 2017; Y.-P. Yang & B. Zhang 2017; A. L. Piro
& B. M. Gaensler 2018). A. L. Piro & B. M. Gaensler
(2018) build upon earlier work to account for a variable
ionization fraction as the supernova remmnant evolves;
they evaluate the DM versus time (t) evolution in two
scenarios: (i) a supernova remnant expanding into a
uniform-density environment (DM o t~1/2 for the first
~ 300 — 5000 years post supernova, after which the DM
begins to increase due to the contribution from the swept
up interstellar material) and (ii) a supernova remnant
expanding into an inhomogeneous stellar wind environ-
ment (DM o< t~3/2 for > 103 years after the supernova).
Note that there could be added complexity in the DM —t¢
relationship due to reionization of the recombined su-
pernova ejecta, which is not considered in these mod-
els. The gradual, approximately linear DM decline over
year-long timescales seen in FRB 20220529A is consis-
tent with either of these scenarios.

In scenario (i), A. L. Piro & B. M. Gaensler (2018) pa-
rameterize the rate of change in the DM contributed by
the supernova remnant during the declining-DM phase
as

dDM, .
% = —26.4 pc cm ™3 year™! (#)

e

o [ Esn VU My 3/4< no )1/2
1051 erg 1 Mg 1 cm—3

—3/2
t
()
1 year

where p and p. are the mean molecular weight and
mean molecular weight per electron, respectively, Fsn
is the kinetic energy of the initial supernova explosion,
M,; is the mass ejected by the stellar progenitor dur-
ing the supernova, ng is the number density in the
ambient environment, and tsngr is the age of the su-
pernova remnant. Using our rest-frame DM decline of
—1.235 pc cm ™2 year~!, and assuming the same typi-
cal values used by A. L. Piro & B. M. Gaeunsler (2018)
in their modeling (i.e., u/pe = 1, Esy = 10°! erg,
and 1072 cm™3 < ng < 102 Cmfg), we determine
tsnr for 0.5 Mg < Mg < 15 Mg, which spans the
typical ranges expected for hydrogen-rich core-collapse
(i.e., Type II, 8 My < Mg < 15 Mg; L. Martinez
et al. 2022) and stripped-envelope (i.e., Type Ib/c,
0.5 Mg < My < 8.3 Mg; O. Rodriguez et al. 2023)
supernovae. We derive the age of a supernova remnant
expanding into a uniform-density environment associ-
ated with FRB 20220529A under these assumptions to
be 1.2 years < tsng S 140 years. Our FRB observa-
tion baseline (3.2 years) is strictly inconsistent with the
lower bound of this age range, thus disfavoring the com-
bination of a small ejected mass (Me; ~ 0.5 M) and a
low-density (ng ~ 1072 cm~?) ambient environment in
scenario (1).

The DM rate of change contributed by a supernova
remnant expanding into a stellar wind environment, i.e.,
scenario (ii), as described by A. L. Piro & B. M. Gaensler
(2018), is

dDM
% = —1.95 x 10* pc cm ™3 yearflugl

Fax —3/4 M, 5/4 Ko 1/2
w [ =8N
(1051 erg) (1 M®> (1013 g cm—1>
—-5/2
y ( ISNR ) )
1 year

where Kying = M /4T Uwing is the mass loading param-
eter for a stellar wind with mass loss rate M and ve-
locity vwing. For the same dDMgng/dt and M,; ranges
as above, and assuming the typical values invoked by
A. L. Piro & B. M. Gaensler (2018) (i.e., pte = 1, Egn =
10°! erg, and 101 g em™! < Kying < 10*° g em™1), we

determine 14 years < tgnr S 470 years for a supernova
expanding into a stellar wind environment.
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Our supernova remnant age ranges are consistent with
the tsnr < 100 year age estimate of FRB 201905208 as-
suming it is undergoing a similar power-law DM decline
over time (C.-H. Niu et al. 2026). The absence of any
historical supernovae coincident with FRB 20220529A
in the Transient Name Server (e.g., as done by Y. Dong
et al. 2025) may, in part, disfavor the youngest ages
(~ years to a few decades) inferred in the two scenarios.

In both scenarios (i) and (ii) above, we also expect
a corresponding decrease in |[RM| with time from the
expanding supernova remnant. Using our Equation 6,
we expect a decrease in the |[RM| of ~ 2 rad m~2 over
3.2 years, given a decrease in the DM of 2.7 pc cm ™3,
and assuming a constant LOS magnetic field strength of
~ 1 puG (based on our (Bj host) estimate; Section 3.4).
However, FRB 20220529A shows both increases and de-
creases in its RM of a few 10?2 rad m~2 over timescales
of days to months in the FAST dataset, even outside
of the RM excursion (see our Figure 2 and Y. Li et al.
2026). These RM variations are likely driven by rapid
changes in the local magnetic field orientation projected
along the LOS, which also explains the multiple RM sign
changes near MJD 59800 over ~ weeks. Due to these
RM variations driven by a dynamic magnetic field ori-
entation, and a dearth of polarized burst detections in
the last 1—2 years by both CHIME/FRB and FAST, we
cannot rule out that the underlying baseline |RM| has
declined in proportion to the observed DM decrease, as
would be expected from an expanding supernova rem-
nant.

4.2. A local depolarizing environment

We measure spectral depolarization in
FRB 20220529A across 400 — 1500 MHz, characterized
by an RM scatter of ora,host = 3.50 = 0.03 rad m~2
(rest frame; see Appendix C). For RM scatters of this
magnitude, depolarization is expected to arise from
inhomogeneous magnetoionic plasma near the FRB
source (Y. Feng et al. 2022). While correlations be-
tween ORM,host — |RMhost| and ORM,host — Thost ar'€ Only
marginally significant across the current depolarizing
FRB population (Appendix C), this behavior could be
explained by the Faraday rotation, scattering, and depo-
larization originating from the same local media in the
FRB host galaxy. Our interpretation of FRB 20220529A
being embedded within a supernova remnant, introduces
a dynamic and inhomogeneous environment which can
naturally explain the observed depolarization.

Variance in the L/I versus frequency may be at-
tributed to a combination of years-long temporal varia-
tions in the RM scatter (as observed in FRB 20180916B;
A. Gopinath et al. 2024), and variation in the intrinsic

L/I of bursts. Thus, the ory estimates for all repeat-
ing FRBs, including FRB 20220529A, should be consid-
ered average values weighted by the burst activity of the
source.

4.3. Limits on associated PRS emission

Four repeating FRBs have been discovered to be co-
located with a compact (< 1— 10 pc) PRS (B. Marcote
et al. 2017; S. Bhandari et al. 2023; A. M. Moroianu et al.
2025; G. Bruni et al. 2025). Leading theories to explain
this continuum radio emission often invoke a young mag-
netar central engine that both produces the FRBs and
drives a highly magnetized wind nebula that produces
the PRS through interactions with the supernova rem-
nant (A. M. Beloborodov 2017; B. Margalit & B. D.
Metzger 2018; Q.-C. Li et al. 2020; M. Bhattacharya
et al. 2024).

As we have discussed, the multi-year DM decline, de-
polarization, and temporal RM and scattering variabil-
ity of FRB 20220529A are consistent with such a super-
nova remnant environment, motivating our search for as-
sociated PRS emission. We place an upper limit of L, <
5 x 10?8 erg s~ Hz~! at 1.5 GHz (Section 3.6), which
is lower than the PRS luminosities of FRBs 201211024,
20190529B, and 20190417A by a factor of ~ 2 — 6, and
comparable to that of FRB 20240114A. The PRS lu-
minosity predicted from the L,—|RM| relation by Y.-
P. Yang et al. (2020) for nebular emission is L, ~
1027 erg s~! Hz™!, well below our observational limit,
and we therefore cannot rule out the presence of a faint
PRS consistent with this framework.

4.4. What caused the DM/RM excursion?

Equipped with some insights into the properties and
long-term evolution of the FRB 20220529A environ-
ment, we now examine various physical scenarios that
may explain the short-lived rise and fall seen in the
source’s DM and RM.

4.4.1. Interaction with a young supernova remnant

Given our interpretation that FRB 20220529A origi-
nates from within a supernova remnant, we first explore
scenarios in which the DM/RM excursions can be pro-
duced in such an environment.

Y. Li et al. (2026) argue against a supernova remnant
plasma overdensity causing the RM excursion, based
on differences in the temporal RM structure function
during the excursion versus the FRB’s “normal” state.
This inherently assumes that all structures in the super-
nova remnant arise from the same turbulent power-law
scaling, but it is possible that some plasma structures
could deviate from this. A dense plasma clump crossing



THE DYNAMIC SOURCE ENVIRONMENT OF FRB 20220529A 15

the FRB sightline for 27 days (the period of heightened
DM/RM) with a transverse velocity of 10— 1000 km s~*
(similar to filament velocities in the Crab Nebula; V.
Trimble 1968; G. C. Rudie et al. 2008) would have a size
of ~0.16 — 16 AU. Assuming the clump has a magnetic
field of B ~ 3.4 mG and contributes ~ 2000 rad m~2
to the RM (Y. Li et al. 2026), the electron density of
the clump is 9 x 10%> em™3 < ne < 9 x 10° cm™3,
sistent with the density of some filaments in young su-
pernova remnants (e.g. G11.2—0.3 and 0540-69.3; H.-G.
Lee et al. 2013; L. Tenhu et al. 2025). With a clump
electron density of ~ 9 x 102 cm ™ — 9 x 10° ecm ™2 and
size ~ 0.16 — 16 AU, the estimated DM contribution is
~ 0.7 pc cm™3, comparable to our observed DM rise,
suggesting that an extremely dense, magnetized plasma
clump could explain the short-lived DM/RM jump.
Alternatively, if the FRB source is a magnetar, the
magnetar ejecta that propagate out at a high veloc-
ity could interact with the supernova remnant mate-
rial creating a region of shocked, ionized gas along the
FRB LOS, contributing to the DM and RM. Models
of colliding magnetar shells at different velocities re-
produce the RM excursion peak and subsequent decline
over ~weeks (D. Xiao 2025), and relativistic ejecta can
increase the DM by ~ 1 pc cm™2 for days-to-months
(B. D. Metzger et al. 2019), consistent with our obser-
vations of FRB 20220529A. While Y. Li et al. (2026)
argue against this scenario due to the absence of a con-
temporaneous burst rate increase with the RM rise, it is
possible that the magnetar flaring activity precedes the
RM peak, with a delay required for the ejecta to reach
the supernova remnant material. For example, ejecta
launched at 0.7¢ (e.g., as measured for an SGR, 1806-20
flare; J. Granot et al. 2006) around MJD 60000 (when
FAST observed a relatively high FRB rate) could tra-
verse ~ 0.18 pc in 300 days before interacting with
the supernova remnant material and causing a DM/RM
change. A young supernova remnant with radius of or-
der 0.1 pc is consistent with the model proposed by A. L.
Piro & B. M. Gaensler (2018) given our observed DM
decline. While out of the scope of this work, hydrody-
namic simulations of magnetar flare ejecta interactions
in a supernova environment would help model the ob-

served DM/RM evolution.

con-

4.4.2. CME from a binary companion

Y. Li et al. (2026) proposed that the RM excursion in
FRB 20220529A most likely arises from a CME launched
by a binary stellar companion intersecting the FRB
LOS. They consider two scenarios: (i) a magnetized M
dwarf CME with mass ~ 10'7 g, surface magnetic field
~ 10* G, and an initial CME size ~ 10! R, or (ii) a gi-

ant star or Algol binary CME (e.g., S.-P. Moschou et al.
2017) with mass ~ 102! g, surface magnetic field ~ 1 G,
and initial CME size ~ 107! Ru. The M dwarf model
predicts a DM contribution of only ~ 0.01 pc cm ™3, in-
consistent with our observed ~ 1 pc cm™3 DM increase
13 days before the RM excursion. In contrast, the giant
star/Algol DM contribution prediction (~ 10 pc cm™3)
is consistent with our data, given that we place only a
lower limit on the peak DM.

Again, following the assumptions in Y. Li et al. (2026),
i.e. assuming the magnetic field scaling with radial dis-
tance, B o r~2: our inferred LOS field of ~ 3.4 mG
implies a distance of ~ 17 Ry from the companion. For
CME velocities of 10> — 103 km s~!, this corresponds
to a delay of ~ 0.1 — 1 days between CME launch and
FRB sightline crossing, one to three orders of magni-
tude shorter the best-fit delays constrained by Y. Li
et al. (2026). Even adopting a 10 pc cm™3 DM in-
crease, as predicted for the giant star/Algol scenario,
and the observed RM peak (yielding By ~ 0.3 mG),
we obtain ~ 58 Rg and a delay of ~ 0.5-5 days, still
shorter than the best-fit CME model (Y. Li et al. 2026).
This disagreement could be alleviated by assuming a
shallower magnetic-field profile (e.g., B oc r=57; C.
Mostl et al. 2025), and/or a larger initial CME mag-
netic field strength. We therefore cannot exclude a giant
star/Algol CME origin for the DM and RM excursion.
However, explaining the long-term DM decline would
additionally require a secularly decreasing electron col-
umn, such as from an expanding supernova remnant sur-
rounding the system.

4.4.3. Stellar winds or accretion from a massive binary
companion

If binary systems such as pulsars B1259—63 and
J2108+4516, which show large DM/RM increases dur-
ing periastron, were embedded in an expanding super-
nova remnant, they may be able to reproduce both
the long-term and short-lived DM/RM variability in
FRB 20220529A. Y. Li et al. (2026) argue this sce-
nario is unlikely to explain the RM excursion based on
the extreme eccentricities and orbital periods required.
We revisit this model using our 3.2 year dataset. The
effective duty cycles for increase DM/RM in pulsars
B1259—63 and J2108+4-4516 are ~ 0.08 and ~ 0.4, re-
spectively (S. Johnston et al. 2005; B. C. Andersen et al.
2023). For FRB 20220529A, the DM/RM excursion
spans MJDs 60279 (the DM rise we observe) to 60306
(when the RM returns to < 100 rad m~2 Y. Li et al.
2026), giving a duty cycle < 0.023 assuming the period
is longer than our observational campaign. We caution
that low burst activity of FRB 20220529A, as observed
by CHIME/FRB, over the last ~ 1.5 years may have re-
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sulted in us missing additional DM/RM excursions. Fol-
lowing Y. Li et al. (2026) (see their Section S2.1.3), this
implies a binary eccentricity e, 2 0.94, consistent with
their results. Rare, long-period, highly eccentric pulsars
exist (e.g., pulsars J1638—4725 and J2032+4127; D. R.
Lorimer et al. 2006; A. G. Lyne et al. 2015), so this re-
mains a viable explanation for the DM/RM excursion.
Such a system would need to be embedded in an envi-
ronment, such as an expanding supernova remnant, to
additionally explain the long-term DM decline.

5. CONCLUSIONS

We report the discovery and ~ 3.2 year monitoring of
FRB 20220529A with CHIME/FRB, detecting 16 bursts
above S/N of 12, of which 7 are significantly polarized.
Our low frequency observations (400 — 800 MHz) allow
high-precision tracking of frequency-dependent propaga-
tion effects (DM, RM, and scattering) and comparison
with 1.0 — 1.5 GHz observations by Y. Li et al. (2026).
We additionally use archival VLA data to place stringent
upper limits on an associated PRS and derive physical
properties of the source environment. Our key conclu-
sions from this work are:

1. Long-term DM decline. We discover a steady
decrease in the observed DM over multiple years at
arate of —0.881+0.001 pc cm ™3 year—! (—1.2354
0.001 pc em ™3 year—! rest frame), corresponding
to a > 3.5 + 0.2% decrease in the electron col-
umn of the FRB 20220529A source environment.
This is consistent with the FRB being embedded
in a ~ years to centuries old expanding supernova
remnant (A. L. Piro & B. M. Gaensler 2018), sug-
gesting a young compact object from a massive
stellar progenitor as the FRB source.

2. Magnetoionic variability decoupled from
secular DM evolution. While the steady DM
decline is consistent with an expanding supernova
remnant, the [RM| does not show the correspond-
ing smooth decrease of ~ 2 rad m~2 expected
over the same interval. Instead, we observe RM
variations on the order of 10 rad m~2, and Y. Li
et al. (2026) report variations of ~ 102 rad m~2
on days-to-month timescales, including sign rever-
sals. These fluctuations point to rapid changes in
the local magnetic field orientation. We also ob-
serve scattering timescale variations of ~ 1 ms at
600 MHz on similar timescales, comparable to the
Crab pulsar and consistent with discrete plasma
structures in the source environment. Addition-
ally, we detect spectral depolarization (0rM host =
3.504-0.03 rad, m~?), indicative of inhomogeneous

magnetoionic plasma near the source. Together,
these results imply a dynamic source environment,
consistent with FRB 20220529A residing within
a supernova remnant with filamentary structures
and a complex magnetic field configuration.

3. Short-lived DM/RM excursion. We detect a
DM increase, deviating from the multi-year DM
decline, ~ 13 days before the reported RM excur-
sion (Y. Li et al. 2026). During this interval of
heightened DM and RM, the LOS magnetic field
strength reaches (Bj jocal) = 3.4£0.2 mG, among
the highest measured for an FRB. A dense plasma
structure within a young supernova remnant can
account for such a DM/RM enhancement, consis-
tent with Conclusions 1 and 2. Alternative sce-
narios include a CME or wind interaction from a
binary companion, or magnetar ejecta propagating
outward and shocking the surrounding remnant.

Continued monitoring of FRB 20220529A is paramount
for determining whether the DM decline persists or if
the source environment enters a new evolutionary phase.
For example, A. L. Piro & B. M. Gaensler (2018) predict
that a supernova remnant expanding into a uniform-
density medium will exhibit a rising DM in later evo-
lutionary stages, whereas expansion into a stellar wind
environment should continue to produce a declining DM
for > 103 years. Long-term observations will also test
whether additional RM/DM excursion episodes occur,
as expected in some binary interaction models (Y. Li
et al. 2026, and references therein).
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APPENDIX

A. CHIME/FRB OUTRIGGER LOCALIZATION

Of the 16 bursts detected by CHIME/FRB from FRB 20220529A, five were recorded in voltage data at at least one of
the CHIME/FRB Outrigger telescopes (CHIME/FRB Collaboration et al. 2025). These data enable cross-correlation
between CHIME and its Outriggers to obtain precise burst localizations using very long baseline interferometry (VLBI).

Bursts 10 and 11 were recorded only at the k’ni?atn k’l _ stk’masqt (KKO) Outrigger, corresponding to a CHIME-
KKO baseline of 66 km (A. E. Lanman et al. 2024). Theoretically, such a baseline provides arcsecond-level localization
precision along a single axis, with the perpendicular constraint supplied by the CHIME baseband localization (D.
Michilli et al. 2021). Bursts 12 and 13 were recorded at both KKO and the Green Bank Outrigger (GBO), introducing
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a longer baseline of ~ 3300 km, theoretically improving the localization precision to 50 milliarcseconds (mas). Burst
16 was recorded at all three Outrigger sites which, in theory, should result in a localization precision of 50 x 100 mas.

We formed cross-correlated visibilities between CHIME and each Outrigger site using pyfx (C. Leung et al. 2025),
detecting VLBI fringes for all five bursts on each baseline for which voltage data were available. Instrumental delays
were corrected using in-beam steady source calibration (S. Andrew et al. 2025) using calibrator sources in the Radio
Fundamental Catalog (L. Y. Petrov & Y. Y. Kovalev 2025) observable in the FRB baseband dump, listed in Table 2. We
note that although GBO voltage data were recorded for burst 13, and VLBI fringes from the target were significantly
detected, the in-beam calibrator was not successfully detected on the CHIME-GBO baseline. This is most likely due
to differences in the effective field of view, which was shifted ~ 1° in hour angle between burst 12 and 13, moving the
calibrator from ~ 1° to ~ 2° relative to the beam center. For burst 12, the calibrator J0119+3210 is detected with a
coherent S/N of 13.4 across the frequency range where the FRB is bright, marginally exceeding our minimum threshold
of S/N= 13 for a reliable calibrator solution. For burst 13, however, the increased angular separation from the beam
center leads to a primary beam response decrease of more than 50% at 450 MHz (where the burst is detected), reducing
the calibrator sensitivity to a coherent S/N of ~ 6, well below our threshold. Consequently, for burst 13 we are limited
to a CHIME-KKO localization only. After in-beam calibration, we fit out any residual ionospheric delay contribution
(which has a 1/v spectral behavior in the visibility phases; see Equation A2 in C. Leung et al. 2025).

The localization independently measured for each burst are shown in Table 2, where our uncertainties are inflated
compared to the theoretical expectations listed above. Here, the localization uncertainties are dominated by systematic
effects, characterized through test localizations (using the VLBI positions of pulsars determined through Very Long
Baseline Array campaigns: project codes VLBA /21A-314, VLBA /22A-345 and VLBA/23A-099; Curtin et al. in prep),
and dependent upon the burst S/N, the bandwidth of the emission, and the target-calibrator separation (e.g. similar
behavior was observed using the European VLBI Network in K. Nimmo et al. 2021). Typically, the target-calibrator
separation has a minor impact if the burst is bright and broadband, however, the narrow emitting bandwidth and
relatively low S/N of the bursts in our sample (Figure 1) results in comparatively large uncertainties, especially since
our calibrator-target separations are relatively large (> 10°; Table 2). Further, while burst 16 is detected across the
full CHIME/FRB Outrigger array, the S/N is too low to achieve theoretical expectations for our uncertainties.

Within our uncertainties we find all of our bursts to be consistent in their spatial location with each other. Further,
to improve on the individual burst localizations, we compute the combined localization, where we treat the localizations
of bursts 12 and 16 as statistically independent and multiply their corresponding localization probability distributions
(Figure 4). Note that we exclude bursts 10, 11 and 13, which do not affect the combined localization due to the large
uncertainties reported from the single CHIME-KKO baseline. We measure the combined position of FRB 20220529A
to be Right Ascension (ICRS) = 01h16m24.99s and Declination (ICRS) = 20°37'56.55”, with localization uncertainties
characterized by a semi-major axis ae;; = 1.39”, semi-minor axis be,r = 0.64”, and position angle § = —12.6° East of
North. This is consistent with the independent VLA /reaifast localization reported by Y. Li et al. (2026). A comparison
of the CHIME/FRB Outrigger localization and the VLA localization, overlaid on an archival Dark Energy Camera
Legacy Survey gri-band image of the field (A. Dey et al. 2019), is shown in Figure 4.

Table 2. Summary of localization properties for FRB 20220529A bursts detected and localizated by the CHIME/FRB Outrig-
gers.

Burst Outrigger sites Right Ascension Declination berr derr 0 In-beam Target-calibrator
(ICRS) (ICRS) () (1) (°) calibrator separation (°)
10 KKO 01h16m25.00s 20°37'48.1471.9822.5 8.9 JO117+8928 68.8
11 KKO 01h16m24.84s 20°37/39.03”2.0131.2 8.2 J0119+0829 12.1
12 KKO, GBO 01h16m25.87s 20°38'53.06” 0.6331.3 12.0 J0117+4536 (KKO), J0119+3210 (GBO) 24.9, 11.6
13 KKO, GBO* 01h16m24.99s 20°37'47.74"2.1322.7 9.1 J0108+0135 19.1
16 KKO, GBO, HCO 01h16m25.06s 20°37'56.38"'1.411.99101.5 J0119+3210 11.6

8We were unable to detect an in-beam calibrator at GBO for burst 13, so this data was not used for the burst localization.



THE DYNAMIC SOURCE ENVIRONMENT OF FRB 20220529A 19

20°38'00"

\
—
1
1
L}
I
I
1
I
1

Declination (J2000)

37'55"

CHIME/FRB Outriggers (this work) ‘
50" M1 VLA (Li et al. 2025)

1h1em25.4s 2528 25.0° 24.8° 24.6°
Right Ascension (J2000)

Figure 4. FRB 20220529A sky position as measured by the CHIME/FRB Outriggers in this work (white), corresponding to
the combined localization of bursts 12 and 16, compared to the position reported by the VLA (green; Y. Li et al. 2026). Solid
and dashed ellipses represent the 1o and 3o localization uncertainties, respectively. The localization ellipses are overplotted on
an archival Dark Energy Camera Legacy Survey gri-filter image of the field. The faint host galaxy identified by Y. Li et al.
(2026) can be seen consistent with both localization ellipses.

B. HYPERFLASH DETECTION BURST PROPERTIES

We detected a single burst with Westerbork at L-band and report a ToA of MJD 60924.00396628. This MJD is
referenced with respect to infinite frequency in the dynamical barycenter timescale, see O. S. Ould-Boukattine et al.
(2025b) for the full method. We optimized the DM by sampling the peak S/N across a range of DM values at a time
resolution of 512 us. These DM values were taken between 242 and 244.5 pc cm ™3, with a step size of 0.01 pc cm ™3
(250 steps). Each DM data product was made with the Super FX Correlator (SFXC), which enables coherent (within
channels) and incoherent (between channels) dedispersion (A. Keimpema et al. 2015). We find an optimized DM value
for the Westerbork burst of: DMy, = 243.21 £0.41 pc em ™2 (left panel of Appendix Figure 5). We quote 1o errors on
the DM, defined as the drop of the fitted Gaussian peak S/N by 1. The fluence of the burst is measured by applying
the radiometer equation over the entire bandwidth of the burst, and is found to be 10.9+2.2 Jy ms, assuming a System
Equivalent Flux Density (SEFD) of 420 Jy?”. Due to the limited dynamic range of 2-bit sampling at Westerbork, we
experience saturation effects for bright bursts and can correct for these when needed (e.g., O. S. Ould-Boukattine et al.
2025a). In this case, the burst is not bright enough for saturation to significantly affect the measured energy, and we
therefore did not apply a saturation correction.

C. CORRELATION BETWEEN DEPOLARIZATION, FARADAY ROTATION, AND SCATTERING

A correlation between ogry and |RM| was first suggested by Y. Feng et al. (2022) for seven repeating FRBs, and
P. A. Uttarkar et al. (2025) later evaluated this relation with the addition of one non-repeating FRB. Both of their
analyses used the observer frame ogry and RM instead of the corrected rest frame values, which can lead to a bias in
the relationship, especially given the limited number of FRBs in which depolarization has been observed. We convert
to the rest-frame RM scatter, orm nost, using the known redshifts of the host galaxies of these depolarizing FRBs (see
Y. Feng et al. 2022; P. A. Uttarkar et al. 2025, and references therein),

ORM host = orm (1 + 2)?, (C1)

27 https://www.evlbi.org/sites/default /files /shared /EVNstatus.txt
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Figure 5. (Left) L-band dynamic spectrum of the FRB 20220529A burst detected by Westerbork. A frequency-averaged burst
profile is presented in the top panel. (Right) Peak S/N of the burst at a range of DM trials with the peak DM represented by
a red vertical line and the 1o uncertainty region around the peak, where the S/N drops by 1, is highlighted in orange.

(e.g., see A. R. Taylor et al. 2024). This gives orm,host = 3.50 £ 0.03 rad m~2 for FRB 20220529A. We also take the
following steps for the RMs of FRB 20220529A and the other depolarizing FRBs reported by Y. Feng et al. (2022)
and P. A. Uttarkar et al. (2025):

1. We subtract the Galactic RM, as measured by S. Hutschenreuter et al. (2022), from each polarized burst and
multiply the resulting RM by (1+2)? to get the corresponding rest frame RMj,qg; (assuming RMygy = 0 rad m—2).

2. We take the absolute value of RMy, for all polarized burst(s) and then, if it is a repeater, we take the median
RMpost across those polarized bursts.

The first step is important for sources for which the amplitude of the Galactic RM contribution is comparable to,
or larger than, the observed RM (e.g., FRB 20220529A), and for sources at high z. The second step is crucial for
repeaters that undergo changes in their RM sign over time (e.g., FRB 20190520B; R. Anna-Thomas et al. 2023), as
averaging before taking the absolute value could lead to a much lower |RMpost|.

In the left panel of Figure 6, we plot the median |[RMjest|, i-e., averaged across all polarized CHIME/FRB and
FAST bursts outside of the RM excursion, versus orm, host 0f FRB 20220529A (gold star) and compare it to other
FRBs in which depolarization has been measured: Y. Feng et al. (2022) (all repeaters; blue squares) and P. A.
Uttarkar et al. (2025) (apparent non-repeater; red circle). For the repeating FRBs, we plot the 68% confidence interval
around the median [RMpest| as shaded regions. We conduct a Pearson R test on the log;o(0rM host) — 10g10(|RMhost|)
relationship and we find a positive correlation (test statistic equal to 0.826) with a p-value equal to 0.006. Thus, this
log;0(0rRM host) — 10819 (JRMhost|) relationship is marginally significant.

Next, we evaluate the relationship between observed depolarization and scattering in FRB 20220529A and other
depolarizing FRBs from the literature. We restrict our sample to sources for which the measured scattering timescale
exceeds the Milky Way contribution predicted by the NE2001 electron column density model (scaled to the same
reference frequency assuming a frequency dependence of v—4; J. M. Cordes & T. J. W. Lazio 2002; S. K. Ocker &
J. M. Cordes 2024) by more than an order of magnitude (D. C. Price et al. 2019; A. E. Lanman et al. 2022; S. K.
Ocker et al. 2023; A. P. Curtin et al. 2025; D. R. Scott et al. 2025). This selection allows us to assume that the
observed broadening is likely originating from the FRB host galaxy or its local environment. Similar to the RMs,
scattering contributions from multiple screens along the LOS add linearly (e.g. J. M. Cordes et al. 2022). Following
naturally from our selection criteria above, the predicted Galactic interstellar medium contribution is much less than
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Figure 6. (Left) Rest-frame scatter in the observed RM, orM,host, Plotted as a function of median |[RMhnost| for FRB 20220529A
and for other FRBs from the literature. (Right) Median rest-frame scattering timescale referenced to 600 MHz, where available,
versus orM,host for the same FRBs. Gold and blue shaded regions represent the 68% confidence interval around the median
|[RMhost| and 7 for FRB 20220529A and other repeaters, respectively. Uncertainties on oru,host are smaller than the markers.
The test statistics and p-values from Pearson R tests in both cases are presented in the bottom right of each panel.

the measured scattering timescales (J. M. Cordes & T. J. W. Lazio 2002; S. K. Ocker & J. M. Cordes 2024), and
we further assume that any contribution from intervening galaxy halos is negligible. Under these assumptions, the
measured scattering timescales, 7, are dominated by scattering media local to the FRB source.

To account for the fact that scattering occurs at an emitted frequency v(1 + z) and that the observed scattering
timescale is subject to cosmological time dilation, we correct the measured scattering values to the rest frame by
dividing by a factor (1 + 2)3, assuming 7 oc v~* (J.-P. Macquart & J. Y. Koay 2013), such that

Thost = T/(l + Z)3 . (02)

Note that if the scattering index diverges from the assumed »~%, it can change the significance of any observed
correlation. The rest frame scattering timescales, Thost, scaled to a reference frequency of 600 MHz to facilitate
comparison with our CHIME measurements of FRB 20220529A, are plotted versus orm,host in the right panel of
Figure 6. The respective 68% confidence intervals around the median 7,4 for repeaters are plotted as shaded regions.
Using a Pearson R test on log;,(0rM host) — 10819(Thost) We find a marginally significant positive correlation with a
p-value of 0.024 and a test statistic of 0.820.
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