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Supplementary Discussion

SI.1 Solar wind propagation (or normalization)
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Supplementary Figure 1. This figure is in the same format as Figure 2 in the main text of the article
however here we show possible propagation of the solar wind dynamic pressure and its effect on the
magnetopause standoff distance, in red (original Voyager 2 data in black).

We have propagated the solar wind density values using a simple 1/r? relationship to
the location in heliocentric distance that Voyager 2 flyby completed at Uranus (i.e.
normalized the solar wind data to 19.1 au, considering a possible change in the solar
wind conditions due its expansion throughout the solar system), shown in
Supplementary Figure 1 above. This propagation does not change the values
significantly and does not change our conclusions. Furthermore, it does not change the
magnetopause distribution shown in Figure 3 of the main text. Supplementary Figure 2
below shows how insignificant the magnetopause distribution would vary (grey) if we
propagated the data.
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Supplementary Figure 2. This figure is in the same format as Figure 3 in the main text of the article
however here we show the possible propagation of the solar wind dynamic pressure and its effect on the
magnetopause standoff distance, in gray (original Voyager 2 data in black).

S1.2 Corotating interaction regions and their variations

We have attempted to deduce how much the upstream solar wind dynamic pressure
(Payn) may have varied while Voyager 2 was inside Uranus’ magnetosphere, by looking
at other CIRs within the dataset of Figure 2 in the main text. The CIR that impacted
Uranus during the Voyager 2 flyby is shown in the top panel in yellow, and four other
CIRs are also shown below in Supplementary Figure 3. The CIRs are extremely
variable and have different durations varying from 4 to 10 days. The flyby CIR lasted
approximately 7 days. This CIRs show that there was most likely some variability in Payn
during the Voyager 2 flyby, which may have compressed or expanded the Uranian
magnetosphere moderately during the flyby (see Supplementary Figure 4). Therefore,
the suggestion made by Voigt et al., 1987, that the magnetosphere may have expanded
at Voyager 2’s closest approach at Uranus, is possible.

However, we certainly know that Uranus’ magnetosphere must have been further
compressed during the Voyager 2 flyby since Payn is higher upon exiting the
magnetosphere than upon entrance. Therefore, the magnetosphere would have been in
a state of compression in comparison to the conditions a few days before the flyby
started.

Copyright 2024. All rights reserved. 2



— 0.025 ; ; .
& 0.020E =
£ 0.015F- ! | E
d% 0.010 = | ‘ =
098 = 11986 DOY-24.3 ‘ =
0.025% 2 0 2 4 6 8 10
& 0020 . b . ‘ =
£ 0015 W ‘- N E
£0010= e "v-;\.‘ L | . . 7
o g | OO R | PR, T
( E o hod PUGRIOR WP S L W A X =
00088§ 11985 DOY-311.2 “\‘-ﬁ/"‘"‘- A S e E
0.025%- 2 0 2 4 6 8 10 =
& 0.020F S E
o E b po E
E 0015} .’;"'..* M o =
o° 0.010 = ,./‘T . \. “ .» \'\ ye
0000 2 ¥ 1985 DOY-361.1 : "\%
0.025%- 2 ) 2 4 | 6 8 10 =
& 0.020E ¢ E
o E el of \ =
£ 0015 AT " oY =
£ g T~ A A S § v, | =
oo T | * " E
0.00 = 11986 DOY-82.7 = M v @
_ 0.025% 2 Q. . .3 45 6 8 0 =
g 0.020= Yewo o % o s —
£ 0015 N o ‘A . N 3
£ 0.010F | N v . 3
yen w a oL N S
3 . =
0008 ™ < " ¥ 11086 DOY-99 5 - - s

-4 0 4 (3 10 DAYS

Supplementary Flgure 3. This figure shows the corotating interaction region (CIR) that impacted Uranus
as Voyager 2 was approaching Uranus, as well as four other CIRs. Time starts at the first dashed line
(t=0) from the first peak in the dynamic pressure and is labelled accordingly. The second dashed line

shows

ossible “end” times of each CIR.

3

15
0
4

hd

GT“H‘\H‘HWH \‘\H‘H\‘\H‘\H‘\H‘\H‘

RSS [RU]

§
RE

®

=
o

?

%

=
o

RSS [RU]

RSS [RU]

RSS [RU]

H‘\H \‘\H‘\H‘\H‘H\‘HM‘H\ \‘\H‘\L H\‘\H‘\H‘\H‘\H \‘\H‘\

-

4
T
bl

-2

N
A~ \‘\H‘\H‘H\Fq\\wﬂﬁ\\ \‘\H‘\H‘\H‘H\‘\H‘H%H \‘\H‘\H‘HF‘@\H‘HWH \‘\H‘\H‘

Supplementary Figure 4. The same as Figure SI-3 but showing the magnetopause subsolar standoff

distance.
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The research was carried out at the Jet Propulsion Laboratory, California Institute of Technology, under a
contract with the National Aeronautics and Space Administration (80ONM0018D0004).
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