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The Large Magellanic Cloud (LMC) and the Small Magellanic Cloud (SMC) are the
closest massive satellite galaxies of the Milky Way. They are probably on their first
passage on an infalling orbit towards our Galaxy' and trace the continuing

dynamics of the Local Group®. Recent measurements of a high mass for the LMC

My = 10" M_)* ¢ imply that the LMC should host aMagellanic Corona: a
collisionally ionized, warm-hot gaseous halo at the virial temperature (10>*>°K) initially
extending out to the virial radius (100-130 kiloparsecs (kpc)). Such acoronawould have
shaped the formation of the Magellanic Stream’, a tidal gas structure extending over
200° across the sky>®? that is bringing in metal-poor gas to the Milky Way'®. Here we
show evidence for this Magellanic Corona with a potential direct detectionin highly
ionized oxygen (0*®) and indirectly by means of triply ionized carbon andsilicon, seenin
ultraviolet (UV) absorption towards background quasars. We find that the Magellanic
Coronais part of a pervasive multiphase Magellanic circumgalactic medium (CGM)
seeninmany ionization states with a declining projected radial profile out to at least

35 kpc fromthe LMCand atotal ionized CGM mass of log,o(My; com/M,) = 9.1+ 0.2. The
evidence for the Magellanic Coronais a crucial step forward in characterizing the
Magellanic group and its nested evolution with the Local Group.

We use asample of 28 Hubble Space Telescope (HST)/Cosmic Origins
Spectrograph (COS) spectraof background UV-bright quasars within
an angular separation of the LMC of 45°, corresponding to animpact
parameter p, v < 35 kpc, spanning one-third of the initial virial radius of
the LMC. Six of these sightlines also have archival Far Ultraviolet Spec-
troscopic Explorer (FUSE) spectra with high enough signal-to-noise
(S/N) ratio to measure O VI absorption. All spectra have a S/N ratio
>7 per resolution element. Our analysis shows pervasive low-ion and
high-ion absorption in several phases centred around the LMC, both
ontheskyandin velocity, with radial velocities distinct from the Milky
Way. The CIV absorption has a high covering fraction of 78% within
25 kpc, butinthe range 25 kpc < p,c < 35 kpc, the covering fraction is
30%. Figure1shows two maps of the Magellanic system superimposed
on 21-cm H I emission maps of neutral hydrogen™, with our sightline
locations colour-coded by C IV column density and mean velocity. We
limit our analysis of the high-ion absorption to components with the
following properties: (1) high-ion column densities not explained by
photoionization; (2) velocities v,z > 150 km s to select Magellanic gas
and avoid Milky Way contamination'?™; (3) velocities not associated
with known intermediate-velocity and high-velocity clouds™".
Photoionization accounts for the low-ion absorbers (singly and
doubly ionized species) with temperatures log, (7./K) = 4.02:30%,
densities log,o(n./cm™) =-1.4 + 0.3 and line-of-sight cloud sizes
log,,(L/kpc) =-1. ngj’,. The high-ion absorbers have columndensities
too high to be explained by photoionization and, instead, are well
explained by equilibrium or non-equilibrium (time-dependent) col-
lisional ionization models'. The C IV/Si IV column-density ratio

primarily yields a temperature of T=10*’ K, but solutions as low as
T=10*3K are possible in non-equilibrium conditions for certain metal-
licities. However, the measured ratios of O VI/CIV and O VI/Si IV yield
higher temperatures. Our ionization modelling and the component
kinematicsinstead suggest thatthe O Vlions are tracingadistinctand
hotter phase of gas near about 10°° K, in which O VI peaks in fractional
abundance in collisional ionization™.

We show the relation between the C1V, SilV and O VI column densi-
ties in the Magellanic CGM and the LMC impact parameter in Fig. 2.
Asignificant declining profileis observed for CIVandSi IV, indicating
that the gas content decreases with radius, acharacteristic signature of
adiffuse CGMY. Sightlines at small impact parameters of p,c <7 kpc
tend to show a deficit of collisionally ionized high ions compared with
sightlines at 7 kpc < p,yc <12 kpc. Theseinner-CGM absorbers are more
susceptible to photoionization and winds, owing to their close proxim-
ity tothe LMC. When only considering the absorbers at p, . > 7 kpc, the
significance of the anti-correlation between N(Si IV) and p, yc becomes
stronger. Asimilar trendis seen with O VI, butis more uncertain owing
to the small sample size.

For the approximately 10* K low-ion CGM phase, the relation between
the modelled ionized hydrogen column density (V,,;) and the impact
parameter (p, ) is shown in Fig. 3a. The ionized hydrogen column
densities for the approximately 10*°K CGM phase traced by C IV and
SilV and derived from both an equilibrium and non-equilibrium col-
lisional ionization model' are shown in Fig. 3b. Both the low-ion and
high-ion gas show similar radial profiles and all but one sightline in
which high-ion absorption is observed also show low-ion absorption.
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Fig.1| The Magellanic systeminan orthographicprojection. The mapsare
centred on the LMC and colour-coded by column-density (a) and velocity (b).
Magellanic 21-cm H Iemissionis shownin abluescaleintegratedin velocities to
encompass the Magellanic system®, with coloured symbols showing HST/COS
sightlines colour-coded by C1V column densities. Upper limits are shown using

Alinearregression modelisused to find the ionized hydrogen mass of
these two phases within p,c < 35 kpc, using ameasured metallicity of
[Z/H]=-0.67 for the photoionized gas and an assumed metallicity
of [Z/H] =-1for the high-ion gas. We find a total ionized hydrogen
mass in the approximately 10* K phase of log, ,(Myy; photo/Mo) = 8.707-
For the approximately 10*° K phase, we find a similar total ionized
hydrogen mass of log,,(My; gs/M,) = 8.5 £ 0.1 from an equilibrium
model, whereas an isochoric non-equilibrium model results in
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Fig.2|Declining radial profile of high-ion absorption. Sumtotal of O VI
(yellow triangles), CIV (pink circles) and Si IV (orange squares) column density
of Magellanic velocity absorbers thatare not photoionized in each sightline as
afunction of LMCimpact parameter, p,,c, Withopen symbols marking upper
limits. The best-fitline and 68% confidence intervals for all data (dotted lines)
and only dataatp . >7kpc (solid lines) are also shown (see Methods). Error
barsrepresentstandard deviations.
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opensymbols. The grey background shows Galactic 21-cm H I emission from
HI4PI"integrated over -75 < vz < +75 kms™.. Panel b shows the mean velocity of
H Iwith our sightlines colour-coded by mean C IV absorption velocity. Dotted
circlesmark the LMCimpact parameter and the South Galactic Pole (SGP) is
marked withawhite star.

10g10(Myjynon-£e/Mo) = 8.6 £ 0.1. If this high-ion gas was instead at alower
temperature of about 103K, as is possiblein the isochoric model, the
mass would increase by an order of magnitude.

For the approximately 10>° K CGM phase traced by O VI, we again
assume a metallicity of [Z/H] = -1 and derive an ionized hydrogen
mass within the range of LMC impact parameters in which O VI is
observed to be log,,(M,;,/M,) = 8.3 + 0.1 for the equilibrium and
log,o(My/M,) = 8.5+ 0.1for the isochoric non-equilibrium models.
As we do not expect any of our high-ion gas phases to maintain colli-
sionalionization equilibrium, the non-equilibrium case is more likely.
Combined across phases, we estimate a total ionized Magellanic CGM
gas mass of 10g,o(My i con/Mo) = 9.1+ 0.2.

We consider three possible explanations for the C IV-bearing
and Si IV-bearing gas around the LMC. It could exist in: (a) a diffuse
Magellanic Corona at approximately 10°K, (b) turbulent or conduc-
tive interfaces®' between cool, low-ion gas clouds and a hotter dif-
fuse Magellanic Corona at approximately 10> K or (c) turbulent or
conductive interfaces between cool, low-ion gas clouds and a hot
(approximately 10° K) gaseous Milky Way halo. Figure 4 shows a car-
toon schematic of these three scenarios. When considering all our
observations, we conclude that the C IV exists in theinterfaces between
cooler approximately 10*K clouds and an approximately 10°° K Magel-
lanic Corona (model b). This model explains the high-ion radial profile,
because there are more cool clouds closerinto the LMC, each withinter-
faces tracking the kinematics of lowions. It also explains the presence of
0 VI, which shows velocity offsets and directly traces the approximately
10**K corona, but some of which may existininterfaces. The linewidths
arealso consistent, with Si IVlinewidths that are broader than the Si Il
linewidths, as expected with interfaces (though a difference is not
confirmed at high significance between C 1V and C Il linewidths). The
alternative models are less favoured because they either resultin a
thermally unstable corona with no explanation for O VI (model a) or
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Fig.3|Totalionized hydrogen profile fromionization models. lonized
hydrogen column density asafunction of LMC impact parameter, py, for
each of three gas phases at approximately 10* K (photoionized; lowions;

a), approximately 10*? K (interfaces; C IV and Si IV; b) and approximately 10°5 K
(corona; O VI; ¢). The photoionized results are from Cloudy models (blue
crosses). Collisionalionization equilibrium (grey circles) and non-equilibrium
isochoric models (brown squares) are used for the approximately 10*° K and

cannot explain the radial profile dependent on distance fromthe LMC,
not distance from the Milky Way (model c).

Several sightlinesin our sample have been studied as part of a survey
of the Magellanic Stream'®, in which some high-ion absorption may be
attributed to photoionization associated with aSeyfert flare in the Milky
Way?* or to ashock cascade?. However, the modelled Seyfert flare only
affects gas within a relatively small ionization cone outside our sam-
ple. Gas associated with the Stream may contribute to the absorption
measured in several other sightlines in our sample, but—overall-the
tidally stripped Stream gas is less likely to be a principal contributor to
the Magellanic CGM, as it cannot easily explain the radial profile seen
inboth low and highions. The radial profile is also seen in sightlines

approximately 10>°K gases based on C 1Vand O VImeasurements, respectively™.
Linearregression fitsand 68% confidenceintervals are shownin the same
colourlines, with the roughly 10*?K fit made only to data at p, ,c > 7 kpc and the
approximately 10* K and approximately 10°°K fits made to all data. The slope of
the approximately 10°°K fit is only considered within the bounds of our
observations. Error bars represent standard deviations.

away from the Stream, further supporting that our observations are not
biased by the tidally stripped gas. This radial profile seems truncated
when compared with those seen in a previous survey of the CGM of
43 low-mass, z < 0.1 dwarf galaxies (COS-Dwarfs)? or the profile seen
around the more massive Andromeda Galaxy, M31 (ref. %), although
large uncertainties in virial radius estimates make such acomparison
difficult (see Extended Data Fig. 2b).

Although somessightlinesin our sample pass closer to the SMC than
the LMC, the common history of the two galaxies should resultin a
single enveloping Magellanic Corona dominated by the LMC, which
is about ten times more massive®. Although in isolation SMC-mass
galaxies are not massive enough to host their own warm coronae, they
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Fig.4|Summary of three possible C IVCGMmodels. Our three possible
models for CIVinaLMC corona (a), interfaces withaLMC corona (b), interfaces
with aMilky Way (MW) corona (c). Cartoonrenditions show approximately

10*K, approximately 10° K, approximately 10°°K and approximately 10°K gasin
blue, orange, yellow and pink hues, respectively. The dashed greenline outlines
model b, which best explains our observations.
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canhost cool gas in their halos. However, the strong interactions with
the LMC and the Milky Way would have strongly disrupted such a cool
halo during the infall of the SMC, and so a single Magellanic Corona
dominated by the LMC prevails.

The Magellanic Corona should be detectable through its disper-
sionmeasureinduced inradio observations of extragalactic fast radio
bursts®, as it contains a high column density of free electrons. The pres-
ence of such apervasive coronaaround the LMC supports the picture of
ahierarchical evolution for the Local Group, in whichthe LMC and SMC
accreted onto the Milky Way as part of alarger system of dwarf galax-
ies,aMagellanic group® 2, notinisolation. Earlier work has detected
the (ultra-faint) galaxies associated with the Magellanic group®?°; our
evidence for the Magellanic CGM and Corona suggests that we have now
detecteditsgas,animportant part of its baryon budget. This provides
amore complete understanding of the overlapping and co-evolving
ecosystems within the Local Group.
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Methods

This work uses archival HST/COS and FUSE spectra to show evidence
for the Magellanic Corona. Here we describe our data reduction, Voigt
profile fitting and ionization modelling methods. Throughout this
work, all reported values and uncertainties are medians and 68% con-
fidenceintervals, unless otherwise specified.

Impact parameters and projection effects

Unlike CGM studies of extragalactic systems, this work focuses on the
CGMsurrounding the LMC at adistance of only D =50 kpc (ref. *). This
proximity means that background quasars at large angular separations
from the LMC, 6, correspond to relatively small physical separations.
Theimpact parameter, p,, is found using p, y,c = Dsin(6). At 6 > 45°, this
assumption no longer results in realistic impact parameter estimates
and we would require a true 3D model of the location of gas absorb-
ers to calculate a physical separation between gas absorbers and the
LMC. Furthermore, for sightlines at large 0, it is harder to kinemati-
cally distinguish absorption lines from the LMC and the Milky Way.
Alarger-scale understanding of the Magellanic Corona and multiphase
CGMwould only be possible withmore reliance on models and simula-
tions to identify the 3D locations of gas absorbers. To keep this work
more focused on the observationally derived results, our analysis is
thus strictly limited to sightlines within 45° of the LMC, corresponding
to 35 kpcinimpact parameter.

HST/COS observations

We design our sample to consist of HST/COS far UV observations
of background quasars using both the G130M and G160M gratings,
covering the wavelength ranges of about 1,150-1,450 A and about
1,405-1,775 A, respectively. The combination of these gratings enable us
to examine the following absorptionlines: 0111302, N 1111199,1200,
1200.7,C11A1334, Al 1111670, Si 11111260, 1193,1190,1526,1304, Si l1 1A
1250, 1253,1259, Fe 11111608, 1144, Si 111 11206, C IV 111548, 1550 and
SilVAA1393,1402. The COS spectra are processed following previously
developed customreduction and wavelength-calibration methods'®*
based on the raw products from the calcos® data-reduction pipeline. To
remove geocoronal airglow contaminationin O 111302 and Si 1111304,
we use asecond calcos reduction of the data, using only observations
taken during orbital night-time.

The COS far UV observations have a native pixel size of 2.5 km sand a
spectral resolution (fullwidth at half maximum) of about 20 km s and
about15 km s for G130M and G160M spectra, respectively. We bin all
spectra such that the resulting spectra are Nyquist sampled with two
pixels per resolution element.

FUSE observations

For15sightlinesinour sample, archival FUSE spectra are also available
and analysed to search for O VI11031,1037 absorption. However, only
six sightlines had high enough S/Nratio to make ameasurement. These
wavelengths fall onthe FUSE LIF1 channel with aspectral resolution of
about 20 km s™and native pixel size of 2 km s, which we bin to Nyquist
sample with two pixels per resolution element. These FUSE data are
reduced and aligned following the customized methods similar to those
used for the HST/COS spectra®**. The O VIA1031 may have contamina-
tionfrom molecular H,absorptionat A1032.356, which corresponds to
roughly 130 km s™inthe O VIframe. However, the expected contribu-
tion from this contaminationis very small because of the high Galactic
latitude of the sightlines and is, in most cases, negligible.

Absorption-line measurements

We use the open-source Python software, VoigtFit*, to perform Voigt
profilefitting of the absorptionin severalions observed with HST/COS
withthe G130M and G160M gratings. This process uses aleast-squares
optimizer” withrecent atomic data®*° and convolves the Voigt profile

withanapproximate instrumental profile of a Gaussian with full width
at half maximum corresponding to the observed grating resolution.
Although this Gaussian approximation of the instrumental profile is
not an exact representation, it has been shown to have a nearly negli-
gible effect on fit results for weak high-velocity components®. For all
ion fits, we normalize the spectrausing a third-order polynomialfit to
the continuum surrounding absorptionlines of interest. Regions of the
absorptionspectrathatare contaminated by high-redshift absorption
components are then flagged to avoid fitting.

We first fit the absorptionin all low and intermediate ions (O, N1,
CII, CII*,Sill, Silll, Al I, Fe IT) simultaneously, allowing component-line
centrestobetied acrossions when they show general agreement. The
C II*line always contaminates the measurement of absorption in C Il
at+250 km s When there are blended C Il components at this veloc-
ity, we fix the C II* column density to a constant value of 10% cm2,
based on average measurements from previous work*, but—in these
cases—the measured C Il columns near +250 km s™are not used in our
analysis. The Si lll 11206 transition is frequently saturated, requiring
the linewidths to be tied to match the fit Si Il linewidths. A minimum
allowed linewidth of 9 km sis applied on the basis of the instrumental
resolution and maximum linewidths are only added as a constraint for
highly blended componentsifthey are needed to converge to abest fit.

CIVandSilV are then fit simultaneously following the same pro-
cedure, butindependent of the low-ion results to avoid biasing our
analysis, because the high-ion component structure may be differ-
ent. O Vlabsorption from FUSE is also fit independently when data
are available and areasonable continuum can be determined. If the
componentstructure of the low and highions match, they are flagged
after thefitting process so that their column densities, linewidths and
line centres canbe compared in the subsequent steps. Furthermore, we
calculate upper limits of any transitions in which absorption is not seen
on the basis of the S/N ratio of the observed spectra***, Last, fit com-
ponents attributed to the Milky Way or known intermediate-velocity or
high-velocity clouds are flagged to avoid contaminating our analysis.
We note that some contamination from fixed pattern noise persistsin
ourreduced spectra, whichmay affect our measured column densities
and is not accounted for in our estimated errors.

In total, across 28 sightlines, we initially identify 112 unique veloc-
ity components that may be attributed to the Magellanic system.
We then impose a velocity threshold and only consider absorbers at
Uisr > 150 km s™ to avoid contamination from absorbers associated
with the Milky Way**. The velocity threshold of 150 km s™ was deter-
mined using a combination of the observed component velocities
and simulations of the Magellanic system’; it represents the value that
best separates the Galactic and Magellanic components and is con-
sistent with previous kinematic studies of Magellanic absorption'**,
Furthermore, this velocity threshold is supported by dynamical argu-
ments: given the LMC mass, the virial theorem predicts that Magellanic
gas has a velocity dispersion of 50 km s™ centred on the LMC velocity
of 280 km s, implying that 95% of Magellanic gas should be within
180 km s™and 380 km s™.. As a result, our final sample has 52 unique
Magellanic velocity components that are further analysed on the basis
of their kinematics and photoionization modelling. The Voigt profile
model parameters for these 52 C IV and Si IV components are given in
Extended Data Table 1and the ten unique Magellanic O Vlabsorption
components are shownin Extended Data Table 2. Extended DataFig.1
shows our measured CIVA1548 and O VIA1031absorption-line spectra
for our sample. Extended Data Fig. 2a shows the total measured HST/
COS column densities in several low and high ions from the Magellanic
absorbersat v, >150 km s™as afunction of the LMC impact parameter.
Alllowions show a declining radial profile, similar to the relation shown
inthe highions (Fig. 2).

A comparison of our observed radial profile with that seen in the
COS-Dwarfs survey?and M31 (ref. >*) is shown in Extended Data Fig. 2b.
We normalize impact parameter measurements across these surveys
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based on the radius enclosing amean overdensity of 200 times the criti-
cal density, R,y Whichis often used as ameasure of the virial radiusin
CGMstudies. Intheradial region of overlap between these surveys and
our work, the declining profile of the LMC is more concentrated, with
apossibly truncated profile. Because the LMC halo is already within
the virial radius of the Milky Way, it is expected to be tidally truncated,
hencesuchatruncated profile is expected. However, the uncertainties
inestimates of R,, are estimated to be 50% in the COS-Dwarfs and M31
surveys, with the LMC value we use at R,,, =115 + 15 kpc.

Our spectra can be accessed publicly on the Barbara A. Mikulski
Archive for Space Telescopes (MAST). A full table of our fit parameters,
along with summary plots of our best fits, can be accessed on GitHub
at https://github.com/Deech08/HST_MagellanicCorona.

Ionization models

We use 1D Cloudy* radiative transfer models to simulate the physical
conditions of the absorbing gas. Our Cloudy models require four key
inputs to run: (1) an external radiation field, (2) the observed column
density measurements, (3) a specified stopping condition to reach
for convergence and (4) a gas-phase metallicity. All models assume a
plane-parallel geometry and constant gas density.

Incident radiationfields in Cloudy require ashape and intensity. We
adopt the Milky Way escaping radiation field model to set the shape
oftheradiation field, assuming that the radiation fields from the LMC
and the SMC have the same spectral shape'®*¢*’. The intensity of the
radiation field towards each sightline is set by a hydrogen-ionizing
photon flux @, determined from published ionization models, which
includes contributions from the LMC, the SMC and the Milky Way?°.
We reconstruct this model in 3D space to interpolate an initial value
for @, for any specified location. In our model, we allow @, tobe afree
parameter, because a precise distance to the absorbing material is not
known. We also include a constant contribution from an extragalactic
UV background*® and cosmic ray background®.

We use Cloudy’s built-in ‘optimize’ command to vary our free param-
eters and find optimal parameters to explain our observed column
densities and upper limits***°. The optimize models use up to three
possible free parameters: (1) the hydrogen-ionizing photon flux, @,
described above, (2) the total hydrogen number density, n,, which
is the sum of the ionic, atomic and molecular hydrogen densities of
the plasma that is to be modelled, and (3) the neutral hydrogen col-
umn density (V) stopping condition. For sightlines withanHlor O
detection, the observed H l1or O I column-density measurement serves
as the stopping condition and the model only uses the first two free
parameters (@,,and n,). For sightlines withoutan Hlor O I, we use all
three free parameters (@, nyand N,;). Once Cloudy’s optimize method
has found a possible solution of parameters, we run one final Cloudy
model at the specified optimal parameters to produce predictions
of ion column densities and gas temperatures, including predictions
for high-ion (SilV, C1V, O VI) columndensities. To ensure Cloudy does
not settle at local minima in the optimization process, we use a broad
range of initial densities from log10(n,,/cm™) = -3 to 1and ionizing
fluxes @, inarange of 3 dex around the model predictionat D =50 kpc,
butstill find a resulting narrow range of total hydrogen densities (n,,),
ionized gas temperatures (7,), neutral atomic hydrogen columns (N,,,)
andionized-to-neutral atomic hydrogen ratios N(H II)/N(H I) across all
sightlines and velocity components. Furthermore, we have alsorun a
coarse grid at a larger range of free parameters to help confirm that
our solutions are indeed optimal and not local minima.

Although interstellar medium gas-phase metallicities have been
measured in the LMC, SMC, Magellanic Bridge® and Magellanic
Stream®?>S, the metallicity of the Magellanic CGM s highly uncertain.
Toestimate the gas metallicity, we use asightlinein our sample towards
HE 0226-4110 that overlaps with recently published analysis of FUSE
spectrato measure neutral hydrogen column densities®®. Two absorp-
tion components towards this sightline may belong to the Magellanic

Coronaatv, s =+174 km s?and +202 km s, providing a measured neu-
tralhydrogen column density to set as a stopping conditionin Cloudy.
Unfortunately, there is no detected O I absorption in either the COS
or the FUSE data, so a metallicity is calculated using a Cloudy opti-
mize model (described above), allowing the total hydrogen density,
hydrogen-ionizing photon flux and metallicity to vary. The Cloudy
models are optimized on the basis of the measured COS column densi-
tiesacrossall available metalions and any upper limits when absorption
is not detected. The results for these two components are log,,(®,,/
photons s™) =5.06, log,,(n,/cm™) = -1.58 and [Z/H] = -0.72 for the
U sr=+174 km s component and log,,(®,/photons s™) = 4.95, log,o(n,,/
cm™)=-1.91and [Z/H] =-0.62 for the v,s; = +202 km s ' component.
Onthebasis of these results, we adopt the average [Z/H] = -0.67 as the
gas-phase metallicity for photoionized gas. For hotter gasininterfaces
andthe corona, we assume a gas-phase metallicity of [Z/H] = -1, because
we expect this more primordial gas to be at lower metallicity.

Our optimal set of Cloudy models provides predictions for the
expected column densities of the highions Si IV, CIV and O VI for a
single-phase photoionized gas. However, the observed high-ion col-
umns are much greater (by orders of magnitude) than the photoioniza-
tion predictions. Across all sightlines and absorption components that
may be associated with the Magellanic system, we find that 72% of Si [V
and 84% of CIV absorption components are less than 10% photoion-
ized. We use this 10% (1-dex) threshold to define our sample of Magel-
lanic absorbers that are not photoionized (see shaded components
inFig.2). These CIVandSi IV absorbers probably arise ininterfaces in
therange T=10***K.

The observedtriplyionized Magellanic absorption is well described
using either equilibrium or time-dependent non-equilibrium collisional
ionization models’. Inboth cases, we caninfer an electron temperature
based ontheratio of C1VandSi IV column densities, because the close
similarity of the C 1V and SiIV line profiles indicates that the two ions
are co-spatial. The modelled relation of this column-density ratio with
temperature for the equilibrium model and forisobaric and isochoric
time-dependent models is shown in Extended Data Fig. 3 for a range
of metallicities. The inferred temperature is then used to determine a
C IVionization fraction, from which the total ionized hydrogen (H II)
columndensity canbe calculated, resulting inthe measurements shown
inFig. 3b. Intotal, the temperature distributions of the photoionized
and collisionally ionized gas are shown in Extended DataFig. 4b. In the
sightlinesin which we have measured O Vlabsorption, we find that the
O Vlabsorbing gas requires a higher temperature than the CIV and
SilVabsorbinggas, indicating that the O Vlarisesin aseparate, hotter
phase. Whereas at high metallicity lower-temperature solutions for
our observed column-density ratios are possible, this is not the case
at the lower metallicities (below 0.1 solar) expected for Magellanic
coronal gas.

We also consider more recent collisional ionization models that
include photoionization from an extragalactic background®’. However,
these models do notinclude the non-isotropic radiation fields neces-
sary for modelling clouds near the Milky Way and the LMC, and only
offer approximate predictions using a general background radiation
field. Instead, we only consider the two cases of entirely photoionized
orentirely collisionallyionized in this work, but note that a full picture
will require considering collisional ionization and photoionization
from the Milky Way and the Magellanic Clouds together.

Statistical significance of results

Here we describe the statistical tests we used to support our claims of
significance. Throughout this work, we adopt asignificance threshold
P-value of P=0.05.

Velocity structure. Inour Voigt profile fitting process, individual com-
ponents are initially paired across low ions and high ions based on their
approximate centroid velocities. This pairing process is inherently
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biased, as it assumes that components across ions are physically tied
andresults in the lowest possible differences in velocity centroids for
our analysis. However, for the low and high ions, the velocity structure
was qualitatively well matched to one another, with absorption com-
ponents at similar velocities for both cases. This correspondence is
less clear for the O Vlabsorptionline centroids, so matching O Vicom-
ponents in the same manner is much more uncertain. Combined with
the relatively low S/N ratio (=10) and moderate velocity resolution
(20 kms™) of our spectra, we are unable to fully resolve allabsorption
components. We therefore find that comparisons of the kinematic
properties of low and high ions are generally inconclusive. However,
the kinematics are still consistent with our primary conclusion that
CIVandSilVariseintheinterfaces between cool clouds and a Magel-
lanic Corona, because in an interface model the velocity structure of
thelowionsand the highions should belinked. When considering O VI,
we calculate the velocity offset from the closest absorption component
inotherions (Silllor C IV) and find that the widths of the velocity-offset
distributions have standard deviations of ogy,_g; ;= 2277 km s! and
Oovi-civ=220 km s7}, respectively. Thisis 7*1? km s 'greater in width
of the distribution of velocity differences between the low ions and
CIVmatchedinthe same manner, supporting the result that O Vlexists
inadifferent phase.

Linewidths. We show the paired (matched on the basis of their veloci-
ties during the Voigt profile fitting process) differences of component
linewidths in Extended Data Fig. 5a. Differences in paired linewidths
do not show statistical significance. However, when considering our
populations of linewidth measurements, we do find a statistically sig-
nificant difference between the linewidthdistributions of singly ionized
C and Siin comparison with triply ionized C and Si (see their distribu-
tionsin Extended DataFig. 4c,d). The Anderson-Darling statistical test
of'the null hypothesis that the singly and triply ionized linewidths are
drawn fromthe same underlying population can generally be rejected
at the P-value threshold of 0.05 for both C and Si. We perform the test
on 10, 000 bootstrap samples to account for measurement errors of
linewidths. The CIVand C Il linewidths returna P-value (with 68% con-
fidence intervals) of P-=0.00813:3%,, with 78% of bootstrap samples
below our P-value threshold of 0.05. Similarly, the SilV and Si Il
linewidths return P-values of P;=0.001*33!, with 93% of bootstrap
samples below our significance threshold.

Declining radial profile. We test the statistical significance of the
anti-correlation between the CI1VandSi IV with LMCimpact parameter
using Kendall’s Trank correlation coefficient with censoring, which pro-
videsarobust measure of the monotonic relationship between two vari-
ables*®**. The Magellanic Corona shows a distribution of coefficients
thatare negative forboth C IVandSi IV, with meanvaluesof 7=-0.4 + 0.1
and 7=-0.3 £ 0.1, respectively, as shown in Extended Data Fig. 6. The
P-values for C IV allow the null hypothesis of no correlation to be reject-
ed atthe 0.05 level for 97% of bootstrap samples, whereas the P-values
for Si IV can only be rejected for 73% when considering all of our data.
When only considering the absorbers at p, ¢ > 7 kpc, the significance
ofthe Si IV anti-correlation becomes stronger, with P < 0.05 for 89% of
10,000 bootstrap samples and a mean value of r=-0.4 + 0.1, but the
change for C1Vis negligible. The best-fit lines for the anti-correlation
are found using a Markov chain Monte Carlo analysis with censoring
to account for upper limits and measurement errors®®. For the O VI
measurements, Kendall's rrank correlation coefficientisless reliable,
aswe only have six data points, and is not conclusive.

Magellanic Corona versus tidally stripped stream with
interfaces

Previous simulations have been able to explainmuch of theionized gas
associated with the Magellanic Stream by tidal stripping, without the
presence of a corona®. If this were the case, and the Stream were the

dominantsource of ionized gas, we would expect to see a stronger cor-
relation of C IV column density as a function of distance from the Magel-
lanic Stream (absolute Magellanic Stream latitude) than as a function
ofthe LMCimpact parameter. We use the partial Spearman rank-order
correlation test to assess the strength of the correlation between our
measured ion column densities and either the LMC impact parameter
or the absolute Magellanic Stream latitude, while removing the effects
ofthe other. We note that, for this test, we are only considering the col-
lisionally ionized C IV andSi IV columns, but considering all the observed
columns for low ions. The correlation coefficients and P-values of the
test withanull hypothesis of no correlation are givenin Extended Data
Table 3. For most ions, the correlation is substantially stronger with
the LMC impact parameter, after removing the effects of the absolute
Magellanic Stream latitude. However, the partial correlation test for
Fe Ilisinconclusive and the test for O I suggests a stronger correlation
with the absolute Magellanic Stream latitude. These tests are consist-
ent with a Magellanic Corona and CGM origin to the gas absorbers we
have measured, with the exception of O I, which may be more biased
towards tracing cooler, tidally stripped gas in the Magellanic Stream.

In Extended Data Fig. 7, we show our measurements of collisionally
ionized C1V columns onamap of the Magellanic system in Magellanic
coordinates, alongside measurements of all C IV absorption from a
previoussurvey of the Magellanic Stream'. When consideringall C 1V,
the surface density profileis much more extended along the direction
ofthe Magellanic Stream, but with our adopted velocity threshold and
removal of photoionized gas, the radial profile centred on the LMCis
apparent, especially when considering sightlines that overlap on our
sample and the previous sample.

In this previous work, much of the observed C IV absorption was
interpreted toarise frominterfaces around the tidally stripped, cooler
gas from the LMC with a hot, approximately 10 K Milky Way corona.
Thebasic premise of this conclusionis still valid in our sample, but the
strong radial profile centred on the LMC suggests that the hotter gas
interacting to form the interfaces should also be centred on the LMC,
not the Milky Way. Therefore, aMagellanic Coronaat roughly 10%° K can
explain our observed radial profile and the observed C IV absorption.

Mass estimates

Our estimates of the mass for each phase of the Magellanic CGM are
derived fromthe relation between theionized hydrogen column den-
sity and the LMC impact parameter. For each phase (approximately
10* K, approximately 10*° K and approximately 10°° K), a best-fit linear
regression modelisfitto theionized hydrogen columnasafunction of
Puvc- Thentheionized hydrogen massineach phaseis calculated using

35 kpc
My ”:IO LT (Puc) My 21y fooy APLC 1)

inwhich m, is the proton mass and f,,, is the covering fraction.

For the approximately 10*K gas, the ionized hydrogen column den-
sityineach directionis derived directly from the Cloudy models, with
acovering fraction f,,, = 0.82, as low ions are detected at Magellanic
velocities in 23/28 directions in our sample. However, we note that
the covering fraction of low ions tends to decrease as a function of
the LMC impact parameter, but use a constant covering fraction as
an approximation.

Forthe10*?K gas, the total ionized hydrogen column density in each
sightlineis derived onthe basis of the C IV column density and best-fit
temperature from the collisional ionization models' using

NC |\
Nyw=" -,

HIl fé v [Z/H] (2)
inwhichf.,, = C*/Cisthe fraction of triply ionized carbon at the best-fit
temperature and [Z/H] = 0.21[Z/H],, is the metallicity. For C1V, the
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covering fraction is set to f,, = 0.78 for p,yc <30 kpc and f,,,, = 0.3 for
Puvc =30 kpebased onthe observed detection rate of C IV absorptionin
oursample. Therelation between the derived column densitiesand the
LMCimpact parameter allow for our mass calculations for the approxi-
mately10* K and approximately 10*° K gas to converge, changing by at
most 0.1 dex if instead we integrate out to 500 kpc.

For the approximately 10°° K gas, the mass is again found on the
basis of the O Vlabsorption columns in the collisional models, using

NOVI

NHllzf(')v] [Z/H] 4

(3)

and using the same covering fraction correction used for the approxi-
mately 10*° K gas. Here we use the maximal f,, value for each of the
collisional models, which peak near 10°° K at f,, = 0.2. The best-fit
line for this phase does not converge, so integrating the radial profile
depends highly on the radial range considered. Instead, we only inte-
gratebetweenthe bounds of our observations (6.7 kpc < p,yc < 32.5 kpc)
and present an approximate corona mass for this region only.

Data availability

HST/COS spectrausedin thiswork are publicly available on the MAST
athttps://archive.stsci.edu/. These archival observations canbe found
under the following HST program IDs: 11692, 15163, 12263, 11686, 11520,
12604,12936, 11541 and 14655.

Code availability

Voigt profile fit results, summary fit spectraand custom code used can
be found in our GitHub repository at https://github.com/Deech08/
HST_MagellanicCorona. Furthermore, the following software was used
in this work: Astropy®>®, calcos®, cartopy®, Imfit¥, SciPy®, VoigtFit*¢,
Cloudy* and Pingouin®®.
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Extended DataFig.1|Sample absorption-line spectra. Normalized HST/COS
spectraofthe CIVA1548 (upper panels) and O VIA1031 (lower panels, red
outlines) absorptionlinesinthe LSR velocity frame, ordered by their LMC
impact parameters (low to high). The normalized fluxis showninblack, with
louncertainties shaded ingrey around them. The solid teal line shows the full
Voigt profile fit to the CIVA1548,1550 and O VIA1031,1037 doublets, with
individual Magellanic components shaded inred-orange hues, corresponding

to the same colour scheme used in Fig.1. Component centres are shown with
tick marks. The dashed vertical line marks the 150 km s threshold used in this
work. Greyed-out portions of the spectra are contaminated by higher-redshift
absorbersand are not considered in our analysis. CIVA1550 spectra are shown
incasesinwhichthe C1VA1548is highly contaminated. Further fit results
forallions and sightlines can be viewed at https://github.com/Deech08/
HST_MagellanicCorona.
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function ofimpact parameter normalized by the radius enclosing amean
overdensity of 200 times the critical density, R,q,, of the host galaxy with the
COS-Dwarfssurvey? and M31 (ref. >). The LMC data use R,,, =115 £ 15 kpc.
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Extended DataFig.4 |Evidence for amultiphase Magellanic CGM.

a, Histograms and Gaussian kernel density estimates (KDEs) of the residuals
between predictedion columndensities from Cloudy photoionization models
and measured ion column densities, normalized by their standard deviation
uncertainties. The histograms are shown for lowions (CII, Silland Al II; dashed
linesinblue, yellow and green, respectively) and highions (CIVandSilV;solid

linesin pinkand orange, respectively). b, The inferred gas temperatures for the
photoionized gas (blue; log, (T./K) = 4027307 and the collisionally ionized gas
under equilibrium (grey; log,(T./K) = 4.92303) and non-equilibrium isochoric
(brown; log,(T./K) = 4.870 .02 high-temperature solution only) models'.

c,d, measured linewidths for C Iland C 1V absorption (upper; ¢) and Silland
SilVabsorption (lower; d).
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Extended Data Table 1| Voigt profile model parameters for the Magellanic CGM

N Ng; N,

Source Name RA Dee PLMC YCIV berv log1o ( Cf‘év) friciv USi IV bsitv  legio ( Cfnlév) Fpsitv log1o (NS.II\\//)

[deg] [deg] [kpe] [kms— 1]  [kms—1] kms— 1] [kms—1]
RX J0503.1-6634 75.77 —66.56 32 196 £ 18 45 + 27 13.20 & 0.31 6.05 +4.30 196 + 18 42 4 20 12.87 4 0.22 5.93 + 3.05 0.33 £ 0.38
RX J0503.1-6634 75.77 —66.56 32 279 £ 6 45+ 12 13.80 + 0.10 1.5440.35 2794+ 6 39415 13.14 + 0.17 3.21 4 1.29 0.66 + 0.20
RX J0503.1-6634 75.77 —66.56 32 3554+ 8 23413 13.304+0.25  4.80 +2.75 355+8 404+ 11 12.97 +0.14 4.66 & 1.47 0.33 4 0.28
RX J0503.1-6634 75.77 —66.56 32 404+ 9 24411 13.29+0.19  4.08+1.78 — — < 12.29 — > 1.01
PKS0552-640 88.10 —64.04 55 397+ 6 40 13.34 + 0.26 < 0.01 3974+6 9 12.45 + 0.19 0.03 +0.01 0.89 4 0.32
PKS0552-640 88.10 —64.04 55 3364+3 1945 13.2440.15 < 0.01 — < 12.29 — > 0.96
PKS0552-640 88.10 —64.04 55 2624+4 3247 13.2440.07 < 0.01 — — < 11.99 — > 1.25
PKS0552-640 88.10 —64.04 5.5 453 £ 13 40 4+ 14 13.26 + 0.24 < 0.01 — — < 12.28 — > 0.98
PKS0637-75 98.94 —75.27 67 230+ 10 10 12.63 £ 0.56 < 0.01 230 + 10 34 11.94 + 2.26 < 0.01 0.69 + 2.33
PKS0637-75 98.94 —75.27 67 393+8 14 12.91 + 0.26 < 0.01 — — < 12.04 — > 0.87
PKS0637-75 98.94 —75.27 67 3484+ 5 1949 13.40 + 0.20 < 0.01 348 £ 5 44425 12.76 + 0.26 < 0.01 0.64 + 0.33
PKS0637-75 98.94 —75.27 67 2904+ 9 37419 13.52 4+ 0.17 < 0.01 2004+ 9 43 12.60 + 0.68 0.03 £ 0.04 0.92 4 0.70
IRAS Z06229-6434 98.94 —64.61 67 448 +2 27+4 13.53+0.05 < 0.01 448 +2 16+£3 12.79+£0.10 < 0.01 0.74 +0.11
IRAS Z06229-6434 08.94 —64.61 67 366 + 10 22 13.22 + 0.33 < 0.01 366 + 10 23 12.05 + 0.91 0.02 4 0.04 1.17 4 0.96
IRAS Z06229-6434 95.78 —64.61 6.7 306 +£8 354 11 13.33 +0.13 < 0.01 306 +8 30 12.51 4 0.45 0.04 £ 0.05 0.82 4 0.47
IRAS Z06229-6434 95.78 —64.61 6.7 — — < 12.43 — 262 + 10 10 12.02 £ 0.67 0.02 £ 0.03 < 0.41
IRAS Z06229-6434 95.78 —64.61 67 39447 11 12.86 + 0.66 < 0.01 3944+ 7 36 12.20 + 0.71 < 0.01 0.66 + 0.97
UVQSI045415.95-611626.6 73.57 —64.61 7.8 3194+ 5 19411 13.50 + 0.57 < 0.01 3194+ 5 3246 13.49+0.17 < 0.01 0.02 + 0.59
UVQSI045415.95-611626.6 73.57 ~—61.27 7.8 394+ 10 28 4+ 14 13.12 + 0.19 < 0.01 — — < 12.35 — > 0.77
UVQSI045415.95-611626.6 73.57 —61.27 7.8 2164+ 5 1548 12.84+0.15 < 0.01 — — < 12.39 — > 0.46
UVQSI045415.95-611626.6 73.57 —61.27 7.8 3024+ 13 38+ 6 13.88 + 0.26 < 0.01 302 + 13 40 4 22 12.96 + 0.55 0.02 £ 0.02 0.92 4 0.61
RBS363 69.62 —61.80 80 311 4+ 13 24 13.90 + 0.59 < 0.01 3114 13 30+ 16 13.39 + 0.54 < 0.01 0.51 + 0.80
RBS563 69.62 —61.80 80 353 +£ 26 39+ 18 14.09 4+ 0.38  0.05 + 0.04 353 + 26 38 4 16 13.46 & 0.42 0.12 4 0.12 0.63 4 0.56
RBS563 69.62 —61.80 80 157 £ 37 40 13.21 + 0.53 < 0.01 — — < 12.28 — > 0.93
RBS563 46.90 —72.83 80 253 +£5 2049 13.704+0.14 < 0.01 253 +£5 27+6 13.30+0.12 < 0.01 0.40 £ 0.18
ES0031-G08 46.90 —72.83 9.7 3034+ 12 2449 13.78 + 0.27 < 0.01 303+ 12 26+ 11 13.27 + 0.44 < 0.01 0.51 + 0.52
ES0031-G08 46.90 —72.83 9.7 262 + 11 19 13.64 + 0.36 < 0.01 262 + 11 20 12.95 4 0.74 < 0.01 0.69 + 0.82
ES0031-G08 40.79 —72.28 97 214 + 18 30 13.41 + 0.38 < 0.01 214 4+ 18 27 13.13 £ 0.70 0.03 £ 0.05 0.28 4 0.80
UKS0242-724 40.79 —72.28 113 194+ 12 24 13.21 + 1.01 7.52+ 17.44 194+ 12 50+ 8 13.04 £ 0.18 5.31 4+ 2.16 0.18 £ 1.02
UKS0242-724 40.79 —72.28 113 2534+ 11 50 13.67 £ 0.74  0.74 £1.27 253+ 11 31+ 17 13.10 & 0.28 1.54 £ 0.99 0.57 + 0.79
UKS0242-724 66.50 —57.20 113 312417 36+ 12 13.41 £ 0.76 < 0.01 312 4+ 17 31419 12.86 + 0.33 < 0.01 0.55 + 0.83
1H0419-577 66.50 —57.20 121 31141 24+2 13.55=+0.03 < 0.01 31141 1443 12.73 4 0.06 0.03 £ 0.00 0.82 4 0.06
1H0419-577 65.22 —56.85 121 356+3 2040 13.0940.09 0.0240.00 356+3 2947 12.65+ 0.08 0.05 4 0.01 0.43 4+ 0.12
HE0419-5657 65.22 —56.85 126 300+4 25+4 13.6240.10 < 0.01 300£4 32411 12.78 +0.12 0.03 £ 0.01 0.84 4+ 0.15
HE0419-5657 30.56 —76.33 126 360+ 10 35+ 7 13.50+0.15 < 0.01 — — < 12.36 — > 1.14
PKS0202-76 30.56 —76.33 133 258 +6 20+8 13.34+£0.14 < 0.01 258 £6 29+ 16 12.82 £ 0.23 < 0.01 0.52 + 0.27
PKS0202-76 30.56 —76.33 133 204+7 16 12.80 + 0.48 < 0.01 — — < 12.45 - > 0.35
RBS567 69.91 —53.19 149 — — < 12.68 — — — < 12.28 — —
HE0435-5304 69.21 —52.98 151 296 £ 16 22 13.31 + 0.45 < 0.01 — — < 12.29 — > 1.01
HE0435-5304 69.21 —52.98 151 350+ 24 33 13.34 + 0.39 < 0.01 350 + 24 24 12.75 £ 0.74 < 0.01 0.59 + 0.83
HE0435-5304 69.21 —52.98 151 250+5 25 13.18 £ 0.32 < 0.01 2504+ 5 9 12.67 £ 0.65 < 0.01 0.51 + 0.72
HE0439-5254 70.05 —52.80 152 303+2 34+6 13.404+ 0.06 < 0.01 3034+ 2 1546 13.10+ 0.08 < 0.01 0.30 + 0.10
HE0439-5254 70.05 —52.80 152 243 +4 15 12.92 £ 0.16 < 0.01 — — < 12.28 — > 0.64
PKS0558-504 89.95 —50.45 169  — — < 12.81 — — — < 12.20 — —
PKS0355-483 59.34 —48.20 203 203+ 7 44+6 13.24 4 0.10 < 0.01 — — <1217 — > 1.07
FAIRALL9 20.94 —58.81 226 185+ 3 13 +£8 12.87 +0.29 5.51+3.66 185+3 2445 12.79 + 0.06 3.95 + 0.57 0.08 £ 0.29
RBS1992 350.46 —70.45 234 244 +8 33+ 11 13.274+0.13  0.024+0.00 236+4 12 12.31 4 0.14 0.09 + 0.03 0.96 4 0.19
RBS1992 350.46 —70.45 234 173 +£8 32+ 11 13.27 4 0.14 < 0.01 186 £3 20+ 5 12.72 4 0.06 0.05 + 0.01 0.55 4 0.15
HE0331-4112 53.28 —41.03 266 — — < 12.50 — — — < 12.21 — —
RBS144 15.11 —51.23 286 181+ 10 44+ 7 13.11 +£0.14 < 0.01 — — < 12.19 — > 0.92
HE0246-4101 42.03 —40.81 288  — — < 12.98 — 179 £6 25+ 10 12.91 & 0.09 < 0.01 < 0.08
HE0153-4520 28.81 —45.10 290 — — < 12.38 — 197 £5 12 12.22 £ 0.14 0.02 £0.01 < 0.16
HE0226-4110 37.06 —40.95 298 203+£3 12 12.70 £ 0.36  0.02+£0.01 203+3 14+5 12.58+0.07 0.03 £0.01 0.12 4 0.36
HE0226-4110 37.06 —40.95 298 160 +£6 33+ 14 13.20 £ 0.15 < 0.01 160 £6 11 12.09 + 0.21 0.03 £0.02 1.11 4 0.26
HE0038-5114 37.06 —40.95 300 — — < 12.83 — — — < 12.65 — —
HE2336-5540 354.81 —55.40 309  — — < 12.71 — — < 12.37 —
HE0003-5023 1.43  —50.12 309 — — < 12.54 — — < 12.07 — —
IRAS F21325-6237 324.09 —62.40 325 170+ 1 14+2 13.32 4 0.04 < 0.01 17041 946  12.17 4 0.13 0.02 4 0.01 1.1540.14
HE2305-5315 347.16 —52.98 339  — — < 12.50 — — — < 12.97 — —

Best-fit model parameters for CIV and SilV for components associated with Magellanic CGM with v,s;>150kms™. For each sightline, the LMC impact parameter p, centroid velocity v, Doppler
parameter (linewidth; b), column density log,o(N/cm™) and photoionized fraction fp, (fp = Neiouay/Nows) for both ions are given. Components with f;<0.1 are considered as not photoionized and
shown in Fig. 3. Linewidths from data with low S/N ratio spectra or that are fixed in the fitting process do not show errors. Uncertainties in this table correspond to 1o standard deviations. Further
fit results for all ions and sightlines can be viewed at https://github.com/Deech08/HST_MagellanicCorona.


https://github.com/Deech08/HST_MagellanicCorona

Extended Data Table 2 | Voigt profile model parameters for OVI

Source Name RA Dec b, log ( No yi )
PLMC YO VI 0 VI 0810 | —om2
[deg]  [deg]  [kpc]  [kms™']  [kms™']
IRAS Z06229-6434  95.78 -64.61 6.7 231 +12 40 14.07 £0.14
IRAS Z06229-6434  95.78 -64.61 6.7 352+9 40 14.30 £ 0.11
IRAS Z06229-6434  95.78 -64.61 6.7 466 £ 11 36+ 16 14.07 £ 0.16
ES0031-G08 46.90 -72.83 9.7 231 4+10 35 14.17 £0.11
ES0031-G08 46.90 -72.83 9.7 308 + 5 25 14.33 £0.10
1H0419-577 66.50 -57.20 12.1 302+ 7 16 £ 8 14.03 £0.13
1H0419-577 66.50 -57.20 12.1 358 £11 28418 13.90 £ 0.22
RBS144 15.11 -51.23 28.6 199+ 9 32 13.88 £0.12
HE0226-4110 37.06 -40.95  29.8 180 £ 8 26 13.72 £0.13
IRAS F21325-6237  324.09 -6240 325 165+ 6 31+ 10 14.04 £0.10

Best-fit model parameters for O VI for components associated with Magellanic CGM with v,s;>150kms™. Linewidths without errors are shown when they are fixed in the fitting process. Further
fit results for all ions and sightlines can be viewed at https://github.com/Deech08/HST_MagellanicCorona.


https://github.com/Deech08/HST_MagellanicCorona
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Extended Data Table 3 | Partial Spearman rank-order correlation tests

‘ Ion ‘ # of Detections ‘ TN prvci| Bus| p-value TN | Bus|ionmc p-value
CIv 17 —0.793 <0.001 | 0.323 0.222
Silv 17 —0.524 0.037 0.224 0.362
Simr | 22 —0.664 0.001 —0.158 0.494
Sill 21 —0.583 0.007 —0.328 0.159
cn 20 —0.525 0.021 —0.076 0.758
Al 18 —0.534 0.027 —0.468 0.058
Fe Il 12 —0.143 0.676 —0.561 0.072
o1 13 —0.117 0.717 —0.693 0.012

Tests of the relation between ion column density and LMC impact parameter, after removing the effects of absolute Magellanic Stream latitude (erLMC_ IBMS\) and between ion column density
and absolute Magellanic Stream latitude, after removing the effects of the LMC impact parameter ('n|Bys|:0, ) P-values for each partial test are shown in boldface if they are greater than the
0.05 threshold, not allowing the null hypothesis of no correlation to be rejected.
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