






Extended Data Fig. 8 | Comparison of FRB 20221022A and selected 
parameters of the Galactic pulsar population. For both panels grey dots 
correspond to values taken from the Australia Telescope National Facility 
(ATNF) pulsar catalogue (version 1.70)77. a, Period versus duty cycle:  
a subsample with polarimetric constraints on the opening angle74, ρ, are 
represented by a (logarithmic) colour scale. The grey dotted line indicates  
an empirical lower boundary of the pulsar period-width relation40, 3.2P−1/3.  
The red line indicates contraints on the combined period & duty cycle of FRB 
20221022A (assuming a 100% beam filling fraction), with the dotted segment 
indicating the region of phase space excluded from RVM fitting (period � 5 ms; 
see text). b, Period and period derivative diagram (PP

.
): dotted diagonal lines 

represent spin-down luminosities determined from equation (7). Red diagonal 
lines display the equivalent luminosity of FRB 20221022A for isotropic (Eiso)  
or beamed emission (ρ = (1, 0.01) degrees). A subsample with measurements  
of the linear polarization fraction, ΠL, are represented by a colour scale and 
indicate a tendency for highly linearly polarized events to occupy a region  
of PP

.
 phase space that implies higher spin-down luminosities. The orange 

dashed-dotted line corresponds to a single contour for magnetic field strength 
at the light cylinder, BLC = 105 G, which is often given as a threshold value for 
GP-emitting pulsars78. A sample of giant pulse-emitting pulsars are indicated  
by orange diamonds97–101, which all reside above the BLC threshold line.
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Extended Data Fig. 9 | Constraints on the power-law cumulative burst 
luminosity index (γ) of FRB 20221022A. Darker regions of the grid indicate 
greater disagreement between the observed number of detections above  
the fluence threshold, N = 1F>thres , and model predictions, NF>thres

model , scaled by 
NF>thres

model  to factor counting error. Contour lines highlight regions of the 
parameter space that can be excluded at 1σ & 3σ confidence. The vertical green 

band represents an estimate of the 95% fluence completeness threshold  
for FRB 20221022A, determined from equivalent thresholds reported for  
other high (≥85 degrees) declination sources reported in ref. 93. Equivalent 
constraints on the power-law index for a sample of repeating FRB sources16,94–96, 
GP-emitting pulsars97–101, and Galactic magnetars102,103, are indicated by violet, 
cyan and gold horizontal lines, respectively.



Extended Data Fig. 10 | Dispersion measure versus LoS distance towards 
FRB 20221022A. The black dashed line shows the measured DM of FRB 
20221022A. The estimate of Galactic DM contribution versus distance is  
shown from the YMW16 model (green line) and the mean value from the slab 
geometry model106 (blue line). There is uncertainty associated with both of 
these estimates. For comparison, we search ATNF for pulsars with angular 
separation from the FRB less than 5 degrees, and plot the pulsars along with 
their DM and YMW16 predicted distance (from their measured DMs). We 
represent the spatial variation and uncertainty associated with the YMW16 
Galactic free electron density model by showing the extent of the estimates 

along the lines of sight of each of the four ‘nearby’ (on the sky) pulsars (green 
region). For the slab model, we show the extent of the one standard deviation 
errors (blue region). These estimates suggest a Galactic DM contribution of at 
least 78 pc cm−3. These models do not include a contribution from the MW halo. 
Instead, we show estimates of the MW Halo contribution from a cosmological 
simulations107,111, a disk+sphere model based on X-ray emission measures108, and 
then two upper limits on DM Halo from observations of nearby FRBs, ‘Mark’112 
and FRB 20200120E110. Finally, we plot the largest observationally-supported 
Halo DM at b = 30 deg from CHIME/FRB’s first catalog113, the closest line of sight 
included in the study.




