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Text S1.

To explore the difference between a uniformly distributed probability of X-ray emission
from region X (i.e. each latitude-longitude location in region X has an equal probability of
being the source of the simulated X-ray) and the UV-driven X-ray probability distribution
outlined in the main text, we ran 100,000 simulations with a uniform distribution for each
observation. An example simulation run is shown in Figure S1, with the resulting counts for all
observations in Table S1. For all observations the mean from the UV distribution is within 1
standard deviation of the mean for a uniform distribution.

Alongside this, Table S1 provides the number of observed counts per square degree
within region X and the DPR. Then, using this value, the table provides an expected counts in
region X if it produced the same number of photons per square degree as the DPR (‘if the DPR
was region X-like’). Similarly, the table also provides an expected number of counts in the DPR
if it produced the same number of counts per square degree as Region X ('if Region X was
DPR-like"). This accounts for the difference in spatial size of each region from observation to
observation and highlights the discrepancy in X-rays detected in each of the two regions.
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Figure S1. Same as Figure 2 in the main text, but using a uniform probability to determine the
longitude-latitude location from which an X-ray is generated in region X (purple region in the top
left panel), rather than deriving the probability distribution from the UV brightness in region X.



CXO-HST DPR  Region DPR Region | Expected Expected Expected
Joint Counts X Photons X DPR region X Region X X-
Observation Counts /sqdeg Photons | countsif counts if rays
/sqdeg | region X- DPR-like  Detected

YYYY-MM- like in DPR if
DD T Uniformly
hh:mm- Distributed
hh:mm
2016-05-24 0 26 0 0.1 13 0 1.61£1.2
T17:45-

18:29
2016-05-24 3 23 0.03 0.1 16 4 0.7+0.8
T20:56-

21:40
2016-06-01 4 12 0.009 0..04 18 3 1.4+0.4
T14:57-

15:41
2016-06-01 3 9 0.01 0.02 6 5 0.6+0.8
T18:08-

18:52
2017-02-02 1 11 0.01 0.04 3 4 0.4+0.6
T16:58-

17:38
2017-03-27 0 7 0 0.02 2 0 0.1+0.3
T08:41-

09:21
2017-05-19 4 39 0.03 0.2 29 5 2.3+1.4
T05:06-

05:46
2017-05-19 0 24 0 0.08 9 0 1+1
T06:42-

07:22
2018-04-01 0 12 0 0.06 9 0 0.7+0.8
T10:38-

10:56
2018-05-24 1 15 0.004 0.05 15 1 0.7+0.8
T09:39-

10:09
2018-09-07 1 1 0.007 0.004 1 2 0.1+0.3
T05:10-

05:50
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2019-07-15 3 17 0.01 0.06 13 4 2.1+1.4
T14:43-
15:21
2019-07-15 3 16 0.02 0.07 10 5 0.810.9
T16:16-
16:54
2019-07-16 3 24 0.02 0.11 16 4 2+1
T11:20-
11:58

Table S1. X-ray counts from the DPR for the time intervals shown in the first column. Northern
aurora X-ray photons are only included from the time window in the first column. The columns
compare the number of X-ray photons detected in the DPR and region X, the number of photons
per square degree in the DPR and region X. From these values, we calculated the expected number
of detected photons in the DPR if it was region X like and in region X if it was DPR-like. This
highlights the clear difference in photon distribution between the two regions. The final column
shows the number of photons from the active and swirl region that are expected to be detected in
the DPR because of uncertainties in the photon spatial location (see e.g. Figure 3C and D) as
meanzstandard deviation from 100,000 simulation runs, based on a simulated uniform probability
across region X.



