CENTER FOR
ASTROPHYSICS

HARVARD & SMITHSONIAN

CONTENTS

From the Director

SCIENCE HIGHLIGHTS:

2 The Nature, Internal Structure
and Stability of GMCs in M31

9] Measuring the Magnetic Field of
the White Dwarf Pulsar AR Sco

Pinched Magnetic Fields in the
Accreting High-mass Protocluster
W3 IRS5

TECHNICAL HIGHLIGHTS:

Commissioning SMA Linear
Polarization Calibration in CASA

Successful SMA Solar Fringe Test

OTHER NEWS

SMA 2026A Semester Call for
Proposals

Proposal Statistics for 2025B

2025B Track Allocations by Weather
Requirement and Configuration

Top-Ranked 2025B Semester Proposals

Standard, DDT, Large Scale And Key
Projects Observed During 2025A

Recent Publications

,,“l g ' i

3

Submillimeter Array
NEWSIEttel‘ Number 41, January 2026

FROM THE DIRECTOR

Dear SMA Newsletter readers,

Over the past six months, the Submillimeter Array has undergone a period of transition. Tim Norton, the
previous Director, retired at the end of last year. | would like to extend my sincere thanks to Tim for his many
years of dedicated service to the Center for Astrophysics as a whole, and to the SMA in particular.

I am pleased to take on the role of Acting SMA Director and to serve the CfA community in this capacity. |

am no stranger to Hawai'i, having begun my career with the Hawai'i office of the Academia Sinica Institute
for Astronomy and Astrophysics (ASIAA). During my time there, | worked on instrument development for
several major facilities, including the Submillimeter Array (SMA), the Y. T. Lee Array (YTLA), the Atacama
Large Millimeter/Submillimeter Array (ALMA), and the Greenland Telescope (GLT). | later joined the Harvard
& Smithsonian Center for Astrophysics (CfA), where | have held technical leadership roles on projects such
as the Next Generation Event Horizon Telescope and the Black Hole Explorer. | currently serve as Manager of
Central Engineering at the CfA.

This issue of the newsletter highlights three exciting scientific results obtained with the SMA. The first article,
by Charles J. Lada and Jan Forbrich, reports unexpected results from a deep SMA survey of M31 exploiting
SMA's broad spectral coverage. The second article, by Paul Barrett and Mark Gurwell, presents SMA
polarimetric observations that reveal magnetic field properties of the white dwarf and demonstrate notable
similarities between white dwarf emission processes and those of neutron star pulsars. Finally, Huei-Ru Vivien
Chen and collaborators present high-resolution SMA observations of magnetic field morphologies in star-
forming regions.

In the current semester, the SMA will participate in the Event Horizon Telescope (EHT) ‘movie” campaign,
which will focus on studying time variability in M87. Unlike the typical seven-to ten-day observing campaign,
this year's effort will span approximately eight weeks, with two scheduled observing sessions per week. The
SMA has been a member of the EHT collaboration since its inception and played a pioneering role in the
development of phased-array techniques at millimeter and submillimeter wavelengths.

On the technical front, there were many notable accomplishments during the second half of last year. Among
the most significant was the successful demonstration of fringes on the Sun in December 2025 on a single
baseline, following upgrades to two antennas, which were necessary to protect cabling routed through the
subreflector support structure from the higher temperatures expected during solar observations. Similar
upgrades to the remaining antennas are planned for this year following this successful first test. SMA has
also developed a new polarization data processing pipeline, replacing the legacy IDL-based reduction method.
And on the wSMA front, a second antenna has now received upgraded receivers, with first fringes between
two wSMA antennas obtained in September of last year. Over the next six months, we plan to upgrade two
additional antennas, with a fifth upgrade slated for the second half of this year. In parallel, several facility
upgrades are underway, including replacement of the backup power systems and the cooling unit for both the
SMA correlator and the SMA facility. Together, these upgrades will enable more robust and reliable operations
in the future.

This truly feels like a happy homecoming for me. I have deeply enjoyed the many years | spent in Hawai'i
working alongside friends and colleagues at the SMA, other observatories, and 'Imiloa. | am genuinely excited
to bereturning, even if it is in an interim role.

Ranjani Srinivasan
Acting Director, Submillimeter Array




SCIENCE HIGHLIGHTS

THE NATURE, INTERNAL STRUCTURE
AND STABILITY OF GMCs IN M31

Charles J. Lada' & Jan Forbrich?

Occasionally, some of the most compelling scientific insights
from an astronomical survey emerge from results that were
neither foreseen nor explicitly intended in its original design.
This article is about one such example, an unexpected and
highly significant outcome from a recent large SMA survey
of giant molecular clouds (GMCs) in the Andromeda galaxy
(M37).

In 2019, we set out to design a survey that would take full
advantage of the SMA’s newly upgraded wide-band receivers.
This upgrade dramatically expanded the array’'s bandwidth,
potentially opening an unprecedented window for detecting
and spatially resolving dust continuum emission from indi-
vidual giant molecular clouds (GMCs) in nearby galaxies. To
exploit this new capability, we proposed to image dust emis-
sion from a population of GMCs in our nearest large extra-
galactic neighbor, the Andromeda galaxy (M31). At the time,
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many considered this an ambitious goal, perhaps even be-
yond the reach of the SMA. Nevertheless, between 2019 and
2022, we managed to use the upgraded SMA to successfully
observe 230 GHz continuum emission in numerous GMCs of
M31 (Forbrich et al. 2020; Viaene et al. 2021). The survey ul-
timately yielded detections and spatially resolved dust emis-
sion maps from a large sample of GMCs within an external
galaxy (Bosomworth et al. 2026).

The survey was designed to take additional advantage of the
upgraded SMA's capability to simultaneously detect CO(J=
2-1) emission lines along with the dust continuum emission.
As a result, we could not only obtain measurements of the
dust masses of individual GMCs, but also calibrate, for the
first time, the mass-to-light ratios (aco) for all three CO isoto-
pologues (?CO, *CO and C'®0) within the GMC population of a
galaxy. Additionally, comparison of the dust and CO emission

The mass surface density map of the GMCs K029 A and
B obtained from "2CO observations superposed on an optical HST
image of the K029 field. This illustrates the close correspondence of
the CO emission with the visual extinction produced by the clouds.
The outermost contour is the 1 ¢ boundary and corresponds to
a mass surface density of 18 M, pc? very close to the expected
physical boundary of the molecular clouds. The first solid boundary
is the 3 0 boundary of each cloud.
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enabled direct measurements of the relative abundances of
the three CO isotopologues within an extragalactic sample of
GMCs. (Viaene et al. 2021, Bosomworth et al. 2026).

Because the depth of our SMA observations was set to en-
sure robust dust continuum measurements for individual
GMCs in M31, the resulting data achieved exceptionally high
signal-to-noise detections of CO emission from all three pri-
mary isotopologues. The quality of the spectra was unex-
pectedly high, far exceeding our initial expectations. In fact,
the sensitivity of the observations allowed us to detect and
map many more GMCs in CO than in dust emission—only
about 25% of the GMCs detected in CO were also detected
in dust.

More importantly, the observations were deep enough to
trace the full spatial extent of the ?CO emission from most of
the GMCs in the survey as exemplified in Figure 1. This level of
sensitivity proved crucial, as the dust emission was typically
confined to the dense inner cores of the GMCs and therefore
was not useful for characterizing their global properties. In
contrast, the deep CO data enabled the derivation of relative-
ly robust, global measurements of the fundamental physical
properties of the GMC population, thereby producing a com-
prehensive inventory of well-constrained sizes, dust-calibrat-
ed masses and velocity dispersions of individual GMCs in An-
dromeda. These measurements, inturn, provided the basis for
a deeper investigation into the physical nature of GMCs with-

'?CO Mass Size Relation

Log Mass (M@)

M 31 GMCs “CO

1.5

Log Radius (pc)

The mass-size relations for the M31 GMCs. On

is the relation for the entire population of clouds. On the

in M31 than otherwise would have been possible. Describing
some of the salient results obtained from the CO observa-
tions—including a number of unexpected findings—will be the
focus of the rest of this article.

Observing M31 from the outside of that galaxy enabled us to
measure GMC physical properties across the entire disk of
the galaxy with clarity and uniform precision. This is some-
thing not possible for GMCs in the Milky Way, where viewed
from within, vary greatly in distance and suffer from severe
line-of-sight overlap and confusion, leading to large uncer-
tainties in their measured physical properties. Given this van-
tage point we can potentially learn things about GMCs in M31
that provide new insights to understanding GMCs in the Milky
Way as well.

The global inventory of cloud properties in M31 enabled a
comprehensive investigation of Larson’s three relations—the
mass—size, linewidth—size, and virial relations—originally de-
rived for Milky Way molecular clouds, now examined within
in an extragalactic population of GMCs (Lada et al. 2024). Be-
low we summarize the key findings.

Analysis of the M31 data revealed a strong mass-size rela-
tion for the GMC sample, very similar to that in the Milky Way
GMC population. The relation, like in the Milky Way, exhibited
an appreciable scatter. As indicated in Figure 2, detailed ex-
amination showed that nearly all of this scatter arose from
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are the mass-

size relations for three sets of clouds of different 30 outer boundaries corresponding to extinctions of 1.0, 2.2 and 4.4 magnitudes.

Only GMCs whose boundaries are within 10% of the given boundary are plotted. Lines are least-squares fits to the data. The

plot

illustrates the sensitivity of calculated cloud properties (e.g., surface density) to the choice of the adopted cloud boundary (adapted from

Lada et al. 2024).
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Virial Equilibrium with External Pressure

A 0.5<Av<1.0mag.| ]
1.0 < Av< 2.0 mag
2.0 < Av < 3.0 mag.
3.0 < Av < 7.2 mag.
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The pressurized viral equilibrium diagram for GMCs
in M 31. The solid lines are the theoretically predicted relations
for GMCs in virial equilibrium with external surface pressure for
different values of the external pressure (i.e., p/k =0, 104, 10°
and 10°). Data are color-coded by the value of the 30 boundary
surface density used to define each cloud. The required
pressure for confinement spans a range of approximately two
orders of magnitude and appears to be positively correlated
with the cloud's outer boundary surface density which is set by
the image sensitivity. (From Lada et al. 2025).

variations in the empirically determined boundary surface
densities used to define the clouds in M31.

In our analysis, the boundary of each GMC was set at the
30 rms noise level of the interferometric images. Because
weather conditions, instrumental sensitivity, and occasion-
al source crowding varied over the four-year survey, the im-
age noise, and hence the adopted surface density threshold
boundary for each cloud, was not uniform. These variations
introduced artificial differences in the derived GMC surface
densities: sources with higher boundary thresholds had
systematically higher derived mean surface densities. As a
result, these variations in image noise were responsible for
most of the apparent scatter in the mass—size relation.

Interestingly, rather than being a limitation, the presence of
these variations in the adopted GMC boundaries provided a
valuable diagnostic for understanding the underlying nature
of the mass-—size relation in M31. After correcting for the
variations in the mean GMC surface densities introduced by
the systematics in cloud definition, the scatter decreased sig-
nificantly, by roughly a factor of three in dex. This behavior

closely mirrors that found for Milky Way clouds (Lombardi
et al. 2010; Lada & Dame 2020), underscoring the strong de-
pendence of derived GMC properties on the adopted sur-
face-density threshold that defines their outer boundaries.

Larson’s linewidth-size (LWS) relation was found to be quite
weak with a relatively high dispersion in the ?CO emission
lines from M31 GMCs. The slope of the relation is consis-
tent within the uncertainties with that for Milky Way clouds.
However, the LWS relation was found to be even weaker and
almost non-existent in the *CO data for M31, perhaps sug-
gesting a scale dependence for this, the most famous of the
Larson relations. If confirmed, this behavior might suggest
that the influence of turbulence on cloud dynamics may be-
gin to diminish on larger scales than previously suspected.
Similar to the mass-size relation, the LWS relation for M31
GMCs is, within the uncertainties, similar to that for Milky
Way clouds, at least in ?CO.

An initially unexpected result of our analysis emerged from
examining Larson’s final relation—the virial relation—for the
GMC population in M31. Our findings indicated that most
M31 GMCs are not in virial equilibrium with approximately
40% of the sample appearing to be gravitationally unbound
(Lada et al. 2024), contrary to Larson’s original results for
Milky Way GMCs. However, a more recent study of the Milky
Way now shows that a large fraction of its GMCs is also likely
unbound (Evans et al. 2021). Thus, even in this respect, the
M31 clouds closely resemble those in the Milky Way. Over-
all, in terms of the Larson relations, the GMC populations of
M31 and the Milky Way appear essentially indistinguishable
in their physical properties.

Perhaps the most surprising and interesting scientific out-
come of our survey was the unanticipated and unprecedent-
ed information we were able to decipher about the internal
spatial structure and dynamical nature of individual GMCs
in Andromeda from the CO observations. This resulted from
our attempts to better understand why in such a large frac-
tion of M31 GMCs the gravitational and kinetic energies were
apparently not in balance.

We posited that all the GMCs were in fact bound or confined
by a source of external pressure and not free to expand into
M31's ISM. To test this hypothesis and investigate the role of
pressure in cloud confinement we plotted the GMCs on the
pressurized virial or Keto diagram, first introduced by Keto
and Myers (1986). This graph essentially plots the external
pressure per unit surface density of a cloud versus its mass
surface density and is shown in Figure 3 for a subsample
of M31 GMCs characterized by simple, single component
gaussian line profiles (termed 1G sources). Solid hyperbol-
ic curves depict the theoretically predicted loci of GMCs in
virial equilibrium with surface pressure for different values of
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the pressure profile of the GMC K001A along with the virial equilibrium line (solid trace) where the gravitational binding energy
(GE) is twice the kinetic energy (KE). The dashed line represents the transition between bound and unbound clouds where KE=GE. At low
surface densities the cloud appears to be in virial balance with 2KE = GE across all surface density boundaries. The upward turn in the data
at high surface densities marks the region where external pressure provided by outer cloud layers becomes more important than internal

gravitational energy for confining the gas.
Keto et al. 2025).

the surface pressure. The dashed linear trace indicates the
boundary between bound and unbound clouds (in the ab-
sence of external pressure). The behavior of the GMCs on
this plot turned out to reveal fundamental new insights into
the physical nature of the objects.

As can be seen in Figure 3 a significant GMC fraction appears
to be unbound in the absence of an external pressure, cor-
roborating the findings of Lada et al. (2024) mentioned above.
External pressures ranging from p/k ~ 104 to 10° would be re-
quired to ensure that all of the unbound clouds in Figure 2 be
in virial equilibrium with, and confined by, an external surface
pressure. The most likely source of such external pressure
would be the pressure in the mid-plane of the galaxy's disk
produced by the weight (including stars and gas) of the disk
itself (Elmegreen 1989; Blitz & Rosolowsky 2004). However,
the variation of the mid-plane pressure across a disk galaxy
like M 31 is an order of magnitude too small to account for
the range of pressures required to confine all its clouds (Lada
et al. 2025).

The average surface density of a GMC is defined by the ratio
of its molecular mass to its projected area. This ratio depends
sensitively on the empirically adopted outer boundary of the
cloud. As noted earlier the M31 cloud boundaries were set by
the 3 oimage noise, which varies across the sample. Despite
our best efforts to minimize it, the noise induced variation

fit of the Lane-Emden equation to the radial surface density profile of KOO1A (adapted from

in the defining boundary of a GMC turned out to be a pow-
erful tool for investigating the physical nature of the clouds.
In Figure 3 the data are color-coded to indicate the various
(8 o noise fixed) values of surface density used to define the
outer boundaries of the clouds in the plot. The location of
GMCs on the diagram systematically varies with their adopt-
ed outer boundary. This behavior is the key to understanding
the nature of this diagram and the sources on it.

GMCs with the lowest boundary (and average) surface den-
sities (green symbols), require the lowest external confining
pressures (p/k ~ 10%), and these required pressures are com-
parable to the mid-plane pressure in M31. In contrast GMCs
defined by progressively higher boundary surface density re-
quire correspondingly higher confining pressures in excess
of the mid-plane pressure in order to be virialized. However,
for these clouds with higher surface density boundaries our
observations were not sufficiently sensitive to detect the
material in their outer envelopes. The systematic increase in
the inferred external pressure with boundary surface densi-
ty therefore suggests that the additional “missing” binding
pressure arises from the weight of the undetected molecu-
lar gas lying outside the noise-defined boundaries of these
clouds. For these objects we therefore systematically under-
estimated their total mass and overestimated their average
surface densities.

Submillimeter Array Newsletter | Number 41 | January 2026 5



This revelation is remarkable. This is because it suggests that
most of the GMCs in M31 are plausibly bound across all inter-
nal boundaries, including their outer edges, by a combination
of surface pressure and gravity, and that they are in a state of
pressurized virial equilibrium throughout their structure.

In their analysis Lada et al. (2025) recognized that this intrigu-
ing hypothesis could be tested by using the virial diagram in
a novel way by performing a differential virial analysis to as-
sess the internal dynamical state of an individual GMC. This
is illustrated in Figure 4 where a pressure profile of the M31
GMC, KOOTA is shown. This graph is essentially the Keto dia-
gram modified by plotting the internal pressure of the cloud
(i.e., X 0?/r), instead of pressure per unit surface density (i.e,,
6?/r), as a function of the gas surface density within the cloud.

The values of the plotted points are areal averages of the
quantities computed over a sequence of increasing boundary
surface densities. This sequence begins with the outermost
30 cloud boundary and increases in 1o steps until an inner-
most contour encloses an area comparable to that of the syn-
thesized beam of the interferometer. Specifically, the average
surface density, (<2>), CO velocity dispersion (o) and radius (r)
are measured for each boundary level in the sequence from
spatial averages over the corresponding area enclosed by
that boundary level. The radius, r, is defined by the area above
the corresponding contour as r = (A/m)°° and thus represents
a linear spatial scale representative of the area enclosed by
each level in the sequence. This areal approach for defining
these observed parameters has the benefit that the derived
quantities are independent of cloud geometry. This is partic-
ularly advantageous for measurements of GMCs which are
generally non-circular and irregularly shaped.

The left panel of Figure 4 shows that the pressure profile of
KOOTA displays a well-behaved, inwardly increasing gradi-
ent. At the lower surface densities the pressure displays a
smooth linear (power-law) rise with surface density, coinci-
dent with the virial equilibrium line within the errors. This be-
havior suggests that the lower surface density, outer regions
of the KOOTA cloud are in a state of virial balance across ev-
ery internal boundary or radius. Such a profile is consistent
with the theoretical expectations for an object in hydrostatic
equilibrium where inward and outward vertical forces are bal-
anced and Pinernal ~ 22, independent of cloud shape (Bertoldi
& McKee 1992).

This interpretation is reinforced by the right panel of Figure
4, which shows the radial profile of measured surface densi-
ties XA(r;) for KOOTA together with a fit to the data of the Lane—
Emden equation (Sa(r)) for hydrostatic equilibrium from Keto
et al. (2025). The resemblance to the well-studied Milky
Way dark cloud B68 is striking: B68’s structure is also well

described by a Lane—Emden profile (Alves et al. 2007; Lada
et al. 2003). The crucial difference, however, is the physical
scale and nature of the pressure support. B68 is a small, iso-
thermal cloud whose internal pressure is dominated by ther-
mal motions (p =nkT), whereas KOO1A is a much larger and
more massive GMC whose internal pressure is dominated by
turbulent motions (p~pv?). In a more relevant comparison,
Keto (2024) showed that on larger spatial scales GMCs in the
Milky Way also exhibit surface-density profiles that decline
with radius in a manner consistent with Lane—Emden pre-
dictions. Additionally, as in M31, the Galactic GMCs are gov-
erned primarily by turbulent velocities and turbulent pressure.

At the higher surface densities the pressure profile of KOO1A
clearly departs from a single linear relation and the pressure
increases more rapidly with surface density. Indeed, the in-
nermost region of the cloud, with the highest surface density,
is situated very close to the boundary between bound and
unbound objects. Consequently, the internal pressure is very
close to exceeding the limit that would enable the inner cloud
material to be bound or confined by gravity alone. It seems
highly unlikely that the inner parts of this massive GMC are
nearly unbound, while the outer regions remain strongly
bound and in virial equilibrium. A more plausible explanation
is that the inner regions are also in virial equilibrium but con-
fined by the external pressure exerted by the weight of the
cloud's outer layers. In other words, the inner regions, which
have lower enclosed mass, are not primarily in virial balance
between their internal kinetic and gravitational binding ener-
gies. Instead, the balance there is maintained by the pressure
from the weight of the surrounding cloud layers. Therefore,
the GMC maintains virial balance and pressure confinement
across its entire structure from the inner regions, held to-
gether by a combination of gravity and pressure from the
surrounding cloud envelope, to the outer regions confined
primarily by gravity and to a lesser extent by external pres-
sure provided by both the general ISM of M31 and the expect-
ed, but undetected, atomic hydrogen skin of the cloud (e.g.,
Elmegreen 1989).

Using our methodology, we constructed internal pressure
profiles for 48 M31 GMCs in our sample that have sufficient
dynamic range in surface density to insure a minimum of
5 points on the plot. Figure 5 presents these relations, with
each GMC shown as a series of data points connected by a
solid line. As a group, the GMCs exhibit well-behaved pres-
sure profiles characterized by inwardly increasing pressure
gradients, similar to the example of KOOTA. The profiles are
generally parallel to one another and to the virial-equilibrium
relation (2KE = GE, or piy>2?). This indicates that, like KOO1A,
most GMCs appear to be in pressure, if not virial, equilibrium
across all their boundaries.
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Pressure-Surface relation for 48 GMCs in M31 with
significant dynamic range in surface density. The GMCs
exhibit well behaved pressure profiles characterized an
inwardly increasing pressure gradients. The profiles exhibit a
high degree of similarity, being parallel to each other and to
the line (solid trace) for pressure-free virial equilibrium (i.e.
2KE=GE and p ~%2). From Lada et al. 2025.

Importantly, the shapes of the pressure profiles, and the con-
clusions drawn from them, are insensitive to the adopted out-
er cloud boundaries. This contrasts with empirically derived
cloud masses, sizes, and corresponding surface densities,
which are strongly affected by boundary choices.

The dispersion in the vertical placement of the profiles in
Figure 5 is relatively small. Nearly all of this scatter can be
explained by the systematic mass-calibration uncertainty as-
sociated with the observed variation in the CO-to-mass con-
version factor, aco=1044.5, measured for the SMA GMC sam-
ple (Viaene et al. 2021) and used to derive the cloud masses
here (Lada et al. 2024). Consequently, the intrinsic dispersion
of the sequence of pressure profiles is even narrower than
it appears. The median M31 profile also lies within 1o of the
virial relation, and within the uncertainties most profiles are
consistent with virial equilibrium across the entirety of their
internal structure.

Many of the profiles in Figure 5 show various degrees of up-
ward displacement at high surface densities, though less
striking that for KOOTA. This upward trend is suggestive of
similar physical behavior in the cloud centers, but perhaps
more muted due to the relatively low angular resolution of
our data. Higher resolution observations would be required
to test this possibility.

Another advantage of using a pressure or differential virial
diagram to analyze individual GMCs follows from the preced-
ing discussion. In practice it is very difficult to distinguish a
bound or virialized GMC from an unbound cloud on such a di-
agram. This is because the uncertainty in the measurements
is dominated by the uncertainty in the CO mass calibration
which is on the order of the separation between the expected
positions of a virialized and unbound GMC on the diagram.
Moreover, the location of the virial line is itself comparably
uncertain since it depends on the GMC's gravitational poten-
tial, something that is difficult to estimate without detailed
knowledge of the three-dimensional mass distribution of a
cloud.

In contrast, the relative positions of the points in a pressure
profile are accurately known. As demonstrated by Krumholz
et al. (2025) properties such as the slope, and particularly
changes in the slope, can be used in a differential virial anal-
ysis to diagnose the overall dynamical state of a cloud. For
example, as discussed above, the break and steepening of
the slope in the pressure profile of KOOTA is indicative of an
internally stable GMC. Pressure profiles with overall flat or
decreasing slopes would be indicative of GMCs in a state of
global collapse. Krumholz et al. (2025) argued that the pre-
dominance of positive slopes in the M31 GMC sample sug-
gests that these GMCs are not undergoing global collapse.

Yet, these GMCs are undergoing star formation, indicating
that gravitational collapse is occurring somewhere in the
clouds. This is most likely happening in the innermost re-
gions on spatial scales inaccessible to our observations.
Construction of pressure profiles using considerably higher
angular resolution measurements have the potential to iden-
tify the surface densities at which collapse dominates the
internal dynamics of a cloud. Such measurements would be
very challenging for the GMCs in M31 or any other external
galaxy. In the Milky Way such measurements are possible
and could be used to determine where the onset of inexora-
ble gravitational collapse occurs.

In summary, what began as an ambitious effort to exploit
the SMA's expanded bandwidth for mapping dust continuum
emission in Andromeda’s GMCs ultimately delivered some-
thing more profound from the simultaneously obtained deep
CO observations — an unexpected and unprecedented extra-
galactic view of molecular cloud structure, dynamics, and
equilibrium. These observations revealed that M31's GMCs
closely mirror those of the Milky Way in their global scaling
relations, yet also exposed subtle, previously inaccessible
details about how these clouds are confined and internally
structured. By leveraging boundary-dependent systematics
and introducing a differential virial analyses, the study uncov-
ered compelling evidence that a significant fraction of GMCs
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in M31 exist in a state of pressurized virial equilibrium across
their full extents—offering a new framework for understand-
ing cloud stability, the role of turbulence, and the conditions
that precede star formation. These insights demonstrate the
power of sensitive CO observations to continue to deepen
our understanding of the physical nature of GMCs. They lay a
foundation for future Galactic studies that could reveal where,
and how, gravitational collapse truly begins within giant mo-
lecular clouds.

In closing, we note that the results of the SMA large program
summarized here are based on a series of papers represent-
ing the exceptional efforts of various combinations of scien-
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MEASURING THE MAGNETIC FIELD OF
THE WHITE DWARF PULSAR AR SCO

Paul Barrett' & Mark Gurwel|?

The discovery of pulsar-like behaviorinthe close (P, = 3.56 hr)
white dwarf-red dwarf (WD-RD) binary or cataclysmic vari-
able (CV) AR Sco has firmly demonstrated that WDs can
exhibit many of the same characteristics as neutron star
pulsars. Marsh et al. (2016) were the first to discover high-
ly pulsed (up to 90% pulse fraction) non-thermal emission
from the spinning WD in AR Sco, over a wavelength range
extending from the radio to the ultraviolet. The binary shows
no flickering or flaring at optical wavelengths indicating that
the binary is detached and there is no accretion onto the WD,
hence the nomenclature of WD pulsar. The pulsations are
seen predominantly at 118 s, which is the beating between
the 117 s spin period and the 3.56 hr orbital period of the
binary. Perhaps the most intriguing aspect of AR Sco is that
the bulk of the luminosity of the system is likely the result

10 10"
Frequency v (Hz)

1The George Washington University; 2Center for Astrophysics | Harvard & Smithsonian

of the spin-down power of the WD, which is measured to be
dP/dt = —(4.82 + 0.18) x 10" Hz s (Gaibor et al. 2020). As-
suming the bolometric emission is due to magnetic dipole
radiation, the magnetic field of the WD is inferred to be ~500
MG. To explain the WD’s strong magnetic field and fast spin
rate, Schreiber et al. (2021) propose that the initial magnetic
field of the WD was weak (~1 MG), allowing the WD to be spun
up by an accretion disk during an early evolutionary phase of
high accretion in the cataclysmic variable. As the WD cooled,
its core crystallized causing a convective layer to form, result-
ing in a rotation-driven dynamo that increased the magnetic
fleld by a factor of ~500. If this scenario is correct, then it
should apply to all WDs as they cool and may explain: (1) why
WDs become more magnetic as they age (e.g., Bagnulo et al.
2022) and (2) why the percentage of magnetic cataclysmic

The spectral energy distribution (SED) of AR Sco. Black
bars show the range spanned by intensive, time-resolved data.
The red square and hexagons are the VLA K band (22 GHz) and
Submillimeter Array (SMA) (220 & 345 GHz) data. Black points
with error bars (10) represent single exposures. The black lines
represent the +10 range of the X-ray spectral slopes. Triangles
are upper limits. The red and blue lines show model atmospheres,
extended at long wavelengths with blackbody spectra, for the
red dwarf (R, = 0.36 Ro,, T, = 3100 K) and white dwarf (R, = 0.01
RO, T, = 9750 K upper limit) stars at a distance d = 116 pc. The
magenta line is a proposed 50 K circumbinary dust cloud. The
green dash and dash-dotted lines are the emission from the fast
and slow synchrotron emission models. The dash-dot-dot line is
the emission from electron cyclotron maser emission (ECME).
The solid green line is the sum of the ECME, the fast synchrotron
emission, and the dust emission. Bayesian parameter estimation
of the data between 10-1000 GHz gives a magnetic field of =42 G
for the emission region.
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variables that contain a magnetized (>1 MG) WD are larger
than that of isolated magnetic WDs?®.

The strong spin-modulated emission due to the WD in AR
Sco plus the dominant non-thermal nature of the spectral
energy distribution (see Figure 1) led to the initial conclusions
that magnetic interactions were powering the emission in AR
Sco (Marsh et al. 2016; Geng et al. 2016; Katz 2017), in many
respects resembling the emission from pulsars. Further ev-
idence of pulsar behavior followed from optical photopolari-
metric observations by Buckley et al. (2017), who detected
spin and beat modulated linear polarization as high as 40%.
They interpreted the characteristics of the polarized and
non-polarized emission in terms of synchrotron emission
from two different regions, one associated with the rotating
magnetic field of the WD and the other caused by magne-
to-hydrodynamic interactions with the M-dwarf companion.
A number of models have now been suggested to explain the
observed behavior of AR Sco (Marsh et al. 2016; Geng et al.
2016; Katz 2017; Buckley et al. 2017; Takata et al. 2017, 2018),
based on some kind of WD-RD interaction, resulting in emis-
sion from the surface or from coronal loops of the red dwarf
star, its magnetosphere or possibly through an associated
bow shock (Geng et al., 2016; Katz 2017).

The Submillimeter Array observed AR Sco in October 2022
for one hour each at 220 and 345 GHz (Barrett et al. 2025).
It was detected with average flux densities of 110 + 11 mJy
and 87 + 9 mJy, respectively (Figure 1, red hexagons). The
two observations helped fill a gap in the frequency spectrum
between the 22 GHz Very Large Array and the 600 GHz Her-
schel observations. The observations showed that there is a
break in the synchrotron spectrum at about 90 GHz. Bayes-
ian model fitting of the AR Sco data between 10-1000 GHz
using a synchrotron emission model with self-absorption re-
sults in a magnetic field strength of the emission region of

Periodogram of AR Sco photometry at 220 GHz.
The signal at 17.053 + 0.023 mHz with an amplitude of = 6% is
identified as the second harmonic of the spin period (117.12 s).
The dashed vertical line is the frequency of twice the spin period
and the dotted vertical line is that of twice the beat period, a
difference of >5 o.

=47 G and an inferred WD magnetic field of =15 MG, which is
within the range of magnetic field strengths of Intermediate
Polars (1-30 MG) that contain an asynchronously rotating
WD. The inferred WD magnetic field depends on the strength
of the RD magnetic field because it determines the distance
of the emission region from the WD. Barrett et al. (2025) as-
sume a 4 kG field for the RD, resulting in the emission region
being 0.6 orbital radii from the WD. Locating the emission
region is crucial to inferring the strength of the WD magnetic
fleld and testing the WD crystallization scenario. The weak
magnetic field inferred by the SMA observations imply that
WD crystallization is not significant in the evolution of AR Sco.
However, this result is not definitive. If the emission region is
further from the WD, then its magnetic field will be stronger
(~300 MG) and the WD crystallization scenario is likely to be
important.

A periodogram analysis of the 220 GHz light curve shows a
signal at 17.06 mHz (58.616 s) with an amplitude of 7 mJy or
approximately twice the optical spin frequency of 8.53 mHz
(117.258 s; see Figure 2). The SMA observations are the first
direct detection of the spin period in AR Sco and demon-
strates that the bulk of the synchrotron emission is associ-
ated with the WD magnetosphere and not the RD magneto-
sphere as seen at optical frequencies. The SMA observations
support the assertion by Stanway et al. (2018) that there is a
transition at about 10 GHz between the electron cyclotron
maser emission or plasma emission at low frequencies and
synchrotron emission at high frequencies.

The SMA observations of AR Sco have significantly advanced
our understanding of the magnetic field of a WD pulsar by
constraining the spectral energy distribution at a critical fre-
quency of the synchrotron spectrum. The result has placed
important constraints on the magnetic field of the WD, which
in turn casts doubt on the WD crystallization scenario.
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PINCHED MAGNETIC FIELDS
IN THE ACCRETING HIGH-MASS

PROTOCLUSTER W3 IRS5

Huei-Ru Vivien Chen', Qizhou Zhang? Tao-Chung Ching?, Henrik Beuther?,

Kuo-Song Wang®

Star formation involves the interplay among gravity, turbu-
lence, and magnetic fields across spatial scales of at least
seven orders of magnitude. While gravitational contraction al-
ways facilitates star formation, magnetic fields and turbulence
may either aid or hinder star formation, depending on the scale
and density (e.g. McKee & Ostriker 2007). The standard para-
digm for the formation of a single low-mass star (e.g., Shu et al.
1987) predicts that a magnetically supported molecular cloud
will contract slowly through ambipolar diffusion, and eventu-
ally form a dense core that is gravitationally unstable. Alterna-
tively, dense cores may form in a layer of swept-up neutral ma-
terial on the edge of expanding HII regions when high-mass
stars drive ionization and shock fronts into adjacent molecular
clouds (e.g., Elmegreen & Lada 1977).

Once a dense core begins to collapse, the magnetic field lines
are pulled inward under the flux freezing assumption, resulting
in a pinched morphology often described as an hourglass (e.g.,
Li & Shu 1996). The core may fragment further as the central
density increases, forming a small star cluster. Subsequent
dynamical interactions among cluster members may cause
the individual disk/outflow systems to deviate from their initial
configurations (Zhang et al. 2014).

Linearly polarized emission arising from magnetically aligned
dust grains is the most reliable proxy for mapping the mor-
phology of the projected magnetic fields on the plane of the
sky (Pattle et al. 2023). Paramagnetic grains of an elongated
shape tend to spin with their minor axis aligned with the lo-
cal magnetic field direction, resulting in polarized emission in

the millimeter-wave bands perpendicular to the magnetic field
(e.g., Andersson et al. 2015). Polarization studies on individual

clumps have revealed a diverse morphology of the project-

ed magnetic fields around high-mass protostars, such as an
hourglass shape (Qiu et al. 2014; Beltran et al. 2019, Saha et al.
2024) and spiral features dragged by rotation (Sanhueza et al.
2019; Beuther et al. 2020). Meanwhile, statistical results from

surveys suggest that magnetic fields are dynamically import-

ant during the collapse and fragmentation of massive clumps
(Zhang et al. 2014; Palau et al. 2021).

High-mass stars form in cluster environments and always
have a significant impact on their surroundings through
stellar feedback, including ionization, radiative heating, jets/

outflows, and stellar winds. Such feedback may further per-

turb or reshape the magnetic fields (e.g. Zapata et al. 2024),

making it challenging to interpret the observed field morphol-

ogy in a core that harbors a star cluster. When a magnetic
fleld geometry is assumed, the model field orientation, W,

can be calculated and compared with the observed orien-

tation, W,... Together with the measurement uncertainties,
ov,,., the intrinsic dispersion of the field orientation residuals,
A\Pobs = \I}obs -
drasekhar-Fermi (DCF) method can be applied to estimate the

fleld strength of the projected magnetic field component (Da-

vis 1957; Chandrasekhar & Fermi 1953).

Located in the Perseus arm at a distance of 1.83 kpc, the

luminous (2 x 10° Le, equivalent to a single 06.5 star) infra-

red source W3 IRS5 is the most massive star-forming core

!nstitute of Astronomy and Department of Physics, National Tsing Hua University;  Center for Astrophysics | Harvard & Smithsonian; ®National Radio Astronomy Observatory; * Max Planck Institute for Astronomy;

5 Academia Sinica Institute of Astronomy and Astrophysics
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(a) SMA 340 GHz continuum map (red contours) overlaid on VLA 6¢cm continuum map (gray contours) with labels of the nearby Hll
regions, W3 A, W3 B, and W3 F. The blue crosses mark the positions of the five compact continuum sources previously identified (Wang et
al. 2013), where SMM2 coincides with the continuum peak, and SMM1 is to the east. Line segments show the orientation of the projected
magnetic field, B,.s, with the best-fit magnetic field model (cyan) overlaid on the observed B, (black). The three thick line segments in gray
show the large-scale magnetic field orientation measured from single-dish polarimeters. The red and blue arrows indicate known bipolar
outflows (Wang et al. 2012). (b)-(e) Histograms of angular distribution for: (b) the observed P.A., ¥,s; (c) the measurement uncertainty, oy, ;
(d) the P.A. of the best-fit model, ¥,,.q ; (€) the field orientation residuals, A¥ss = Wops = Yoo

(715 M) in W3 Main high-mass star-forming region, and has
been proposed to be a Trapezium Cluster in the making (Mege-
ath et al. 2005). Early SMA observations (Wang et al. 2013)
resolved W3 IRS5 into five compact sources, among which
two (SMM1 and SMM2) coincide with known hypercompact
(HC) HIl regions. Using the polarimetry of the Submillimeter
Array (SMA), Chen et al. (2025) reported a pinched magnetic
fleld geometry in the W3 IRS5 core and estimated a projected
fleld strength of 1.4 mG. Analyses of the energy balance and
virial parameter suggest that W3 IRS5 is still accreting mass
to grow. The 340 GHz polarization maps (Fig. 1) show that the
projected magnetic fields, B,os, appear organized in two parts:
an hourglass centered at SMM2 and a concave shape cen-
tered at IRS7, which powers the W3 F HIlI region. The axis of
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TECHNICAL HIGHLIGHTS

COMMISSIONING SMA LINEAR
POLARIZATION CALIBRATION IN CASA

Joe Michail, Garrett Keating, and Ram Rao

(Center for Astrophysics | Harvard & Smithsonian)

One key priority for the SMA in recent years has been mod-
ernizing its accessibility to current standard radio astronomy
calibration software, such as CASA and pyuvdata. A current
and well-documented pathway for total intensity calibration
exists!, and the SMA archive can produce CASA Measure-
mentSet files with system-temperature-corrected visibilities.
The COMPASS pipeline, which is in active stable develop-
ment, will soon provide CASA-format calibration tables and/
or fully calibrated data to the end user, similar to the VLA and
ALMA data calibration pipelines.

However, one major missing piece of the CASA-based ap-
proach is the ability to calibrate the linear polarization data.
This largely stems from current CASA limitations and how
the SMA completes full polarization observations. The most
critical incompatibility is calibrating the “cross-hand phase”

term, which measures the phase drift between the two re-
ceivers carrying the left- and right-handed polarization feeds.
There is no standard CASA function capable of carrying out
this calibration, so a COMPASS function was developed to
derive the necessary gain tables. Furthermore, we discov-
ered an incompatibility in the polcal CASA task for the SMA's
Nasmyth mount, which calculated the incorrect parallactic
angles needed for instrumental polarization ("D term”) cali-
bration. An internal fix is now made to the COMPASS-export-
ed MeasurementSet for polcal to derive correct D-terms.

With these developments, we published the first full-polariza-
tion SMA observation of Sgr A* calibrated completed in CASA
(Michail et al., 2025; see Figure 1). The novelty and impor-
tance of these data and techniques also led us to compare
the derived gain calibrator polarization properties with ALMA

Stokes | [Jy]

[-]

a

Sgr A* total intensity and polarized
variability at 220 GHz on 6 April 2024 as observed
with the SMA. Light curves of Sgr A* (red)
and the calibrator J1733-1304 (blue). The gray-
shaded box denotes the overlap time between
the SMA and JWST/MIRI instrument. The rows
denote Stokes |, luminosity spectral index,

pi [%]

x[°]

S, = o, Yt i vhea t

—— et e

debiased polarization percent, and electric
vector position angle (EVPA), respectively.

Stokes Q vs. U plot of Sgr A* during
the observation, showing clockwise-oriented
motion during the JWST/MIRI observation,

12 13 14 15
Barycentric UT [hrs]

Uhttps://github.com/Smithsonian/sma-data-reduction

Q/11%]

which is consistent with orbital motion (marked
with the green dashed box). Both figures are
adapted from Michail et al. (2025).
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COMPASS-derived polarization properties (red crosses) for four calibrators in this observation, which overlap with AMAPOLA
monitoring (black dots). The COMPASS/CASA results match those from AMAPOLA. We refer to Appendix A of Michail et al. (2025) for further

details.

233 GHz monitoring observations from the AMAPOLA? proj- ilar to those in the Jupyter notebooks linked above, when

ect (Figure 2).

polarization calibration is fully commissioned in CASA. Until
then, we caution readers not attempt polarization calibration

We are continuing to validate that the linear polarization cal- i, cASA until these tools are released to the public. However,

ibration in CASA matches that from the only currently-com-
missioned technique (through MIRIAD and SMA-MIR) for
different sources and frequencies. So far, the results are ex-
tremely promising, and we expect that we will release this
calibration mode with the rest of the COMPASS suite. We

the parallel hand data in a full-polarization observation can
be calibrated independently of the linear polarization (using
the tutorials above) without concern. Observers interested in
calibrating their linear polarization SMA data should contact
smarequester@cfa.harvard.edu.

plan to include extensive documentation and tutorials, sim-
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SUCCESSFUL SMA SOLAR FRINGE TEST

The Submillimeter Array has achieved its first solar fringes
using two recently upgraded antennas designed for submilli-
meter observations of the Sun, marking a major milestone for
solar science at the CfA. A generous gift from Colin Masson
and Leslie Masson helped to make this achievement possi-
ble. Colin is an emeritus member of the SAO Advisory Board.

The successful test was accomplished by Pl Mari Paz Mi-
ralles and the Solar SMA science team—Garrett Keating,
Katharine Reeves, Chad Madsen, and Mark Gurwell—whose
leadership and dedication made this accomplishment pos-
sible. SMA staff in Cambridge and Hilo—Robert Christensen,
Solomon Ho, Attila Kovacs, Tim Norton, Scott Paine, Ram-
prasad Rao, Brooks Rownd, Leslie Shirkey, Edward Tong,
and Earl Townsend—as well as the CE staff—Daniel Duruski,
Vanessa Marquez, Daniel Oswald, Ranjani Srinivasan, and
Abigail Unger—provided outstanding technical support. Addi-
tional thanks go to Aaron Oppenheimer and Rebecca Master-
son from the Project Management Office for their essential
project support.

This achievement reflects the remarkable multidisciplinary
expertise across the community and represents the first key
step toward upgrading all eight SMA antennas to study the
Sun's current active phases and future solar phenomena.
Congratulations to the team!
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OTHER NEWS

SMA 2026A SEMESTER CALL FOR PROPOSALS

The next Call for Standard Observing Proposals for observations with the Submillimeter Array (SMA) is for the 2026A semes-

ter with observing period nominally 16 May 2026 — 15 Nov 2026 (subject to adjustment as needed).

We are still in the planning phase for 2026A, which we expect to be partly constrained by significant infrastructure work at the
SMA site. The submission deadline will likely be in early to mid-March 2026 but is not yet finalized.

As soon as the deadline is fixed, we will alert all our past users and interested parties via email and on the SMA Observer Cen-

ter (SMAQC) at http://smal.sma.hawaii.edu/call.html. The full Call for Proposals, with details on time available and the proposal
process, will be available at least four weeks prior to the deadline, also at the SMA Observer Center.

Details on the SMA capabilities and status can be found at http://smal.sma.hawaii.edu/status.html; proposal creation and sub-

mission is also done through the SMAOC at http://smal.sma.hawaii.edu/proposing.html. We are happy to answer any questions
and to assist in proposal submission; email sma-propose@cfa.harvard.edu with inquiries.

Mark Gurwell, SAO Chair, SMA TAC

PROPOSAL STATISTICS FOR 2025B

The 2025B proposal deadline was Friday, 3 October 2025. SAO received a total of 32 standard proposals, and ASIAA
received 5. SAO further received one Large Scale/Technical Development proposal. The 37 standard 2025B proposals were
divided among science categories as follows:

CATEGORY PROPOSALS

high mass (0B) star formation, cores

local galaxies, starbursts, AGN

protoplanetary, transition, debris disks

low/intermediate mass star formation, cores

GRB, SN, high energy

submm/hi-z galaxies

other
evolved stars, AGB, PPN

galactic center

solar system

We are concurrently running three accepted SAO Large Scale and one ASIAA Key Project programs.
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2025B TRACK ALLOCATIONS BY WEATHER REQUIREMENT
AND CONFIGURATION

Prior to 2025B, it was determined that to better facilitate infrastructure work, the SMA would be in COM array (max 75m baselines)
for the entire semester.

Standard tracks were allocated in the following manner for different weather conditions for SAO proposals:

A SAO
80 35A +43B
S5 16A + 30B

<1.0mm

51A +73B

"Precipitable water vapor required for the observations.

TOP-RANKED 2025B SEMESTER PROPOSALS

The following is the listing of SAO proposals with at least one A-rank track allocation. ASIAA and UH have not finalized time
allocation for 2025B.

EVOLVED STARS, AGB, PPN

2025B-S006 Building an Understanding of the Intrinsic Structures of Planetary Nebulae: SMA CO Mapping of NGC 6072
Joel Kastner, Center for Imaging Science, Rochester Institute of Technology

HIGH MASS (0B) STAR FORMATION, CORES

2025B-S036 Magnetic fields driving or resisting OB cluster formation
Lennart Boehm, ESO

LOCAL GALAXIES, STARBURSTS, AGN

2025B-S015 Lights, Camera, Action! Filming Horizon-Scale Jet-Launching in M87 with Multi-Epoch VLBI
Joseph Michail, Center for Astrophysics | Harvard & Smithsonian

2025B-S018 SMAPOL: SMA Monitoring of AGNs with POLarization
loannis Myserlis, Institut de Radioastronomie Milimétrique (IRAM)

2025B-S021 *COM*pleting SMA observations to study the drastic variation of alpha_CO in M101
Jakob den Brok, MPIA

OTHER

2025B-S009 Millimeter-wavelength Monitoring of a Galactic Nova
Anna Ho, Cornell

PROTOPLANETARY, TRANSITION, DEBRIS DISKS

2025B-S008 A Microwave Continuum Survey of Taurus Protoplanetary Disks
Sean Andrews, Center for Astrophysics | Harvard & Smithsonian
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STANDARD, DDT, FILLER, LARGE SCALE AND
KEY PROJECTS OBSERVED DURING 2025A

SMA Semester 2025A encompassed the period May 16, 2025 - Nov 23, 2025; listed below are projects that were at least
partially completed during the semester..

EVOLVED STARS, AGB, PPN

2025A-S001 Understanding the 3D Structures of Ring-like Planetary Nebulae: SMA CO Mapping
of NGC 6871 and NGC 6563

Joel Kastner, Center for Imaging Science, Rochester Institute of Technology

2025A-S014 Mapping CO across the Helix Planetary Nebula (NGC 7293) with the SMA's New OTF Mode
Joel Kastner, Center for Imaging Science, Rochester Institute of Technology

2025A-S020 CO emission survey in X-ray emitting AGB stars
Jaime Alonso Herndndez, Centro de Astrobiologia (CSIC-INTA)

2025A-S036 The enigmatic SiO maser spectrum of ad3a-09310: a possible nascent pre-planetary nebula
Megan Lewis, Leiden Observatory

GALACTIC CENTER

2025A-S037 "Round and Round She Goes": Probing hotspot orbits around Sgr A* with full polarization SMA observations
Joseph Michail, Center for Astrophysics | Harvard & Smithsonian

2025A-S038  What's the role of core-scale magnetic field in the CMZ?
Xing Pan, Center for Astrophysics | Harvard & Smithsonian

GRB, SN, HIGH ENERGY

2022B-S046  POETS: Pursuit of Extragalactic Transients with the SMA [SAO Large Scale Project]
Edo Berger, Harvard University

2025A-S056 DDT: Sub-mm observations of a new mysterious extragalactic transient GRB 250702BDE
Lauren Rhodes, McGill University

HIGH MASS (0B) STAR FORMATION, CORES

2023A-A012 B-fields, gravity and turbulence across multiple scales - How does the relative importance of gravity,
turbulence and magnetic fields impact high-mass star and cluster formation? [ASIAA Key Project]

Seamus Clarke, NCKU

2025A-S018 Connecting Small and Large Scale Outflow Structures in High-Mass Star Formation
Tatiana Rodriguez, University of Cologne

2025A-S026 Characterizing Evolutionary Stages of Cores in High-Mass Star-Forming Regions
Kaho Morii, University of Tokyo

2025A-S028 Detection of Radio Recombination Lines toward the massive young star MWC 297
Antonio Martinez-Henares, Centro de Astrobiologia (CAB, CSIC-INTA)

2025A-S053 DDT: SMA 230 GHz polarization observations of massive dense cores in Cygnus X
Keping Qiu, School of Astronomy and Space Science, Nanjing University

LOCAL GALAXIES, STARBURSTS, AGN

2024B-S019 Revealing the resolved molecular gas across the M81 group
Eric Koch, Center for Astrophysics | Harvard & Smithsonian
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2024B-S057

2025A-S034

2025A-5042

2025A-S049

2025A-S050

A complete CO(2-1) Map of M31 with SMA OTF mapping [SAO Large Scale/Technical Development Project]
Eric Koch, Center for Astrophysics | Harvard & Smithsonian

High-frequency radio emission from Compact Symmetric Objects and its relation to X-ray obscuration
Dominika Krol, Center for Astrophysics | Harvard & Smithsonian

SMAPOL: SMA Monitoring of AGNs with POLarization
loannis Myserlis, Institut de Radioastronomie Milimétrique (IRAM)

The origin of the sub-mm emission in changing-look AGN 1ES 1927+654
Eileen Meyer, University of Maryland, Baltimore County

Investigating Observational Tracers for alpha_CO in Diverse Galactic Environments
Yu-Hsuan Teng, Department of Astronomy, University of Maryland

LOW/INTERMEDIATE MASS STAR FORMATION, CORES

2024A-A006

2025A-5022

2025A-S039

2025A-S057

OTHER
2025A-S004

2025A-S035

2025A-S046

2025A-5054

Probing the Hub-Filament Structures Triggered by a High-Velocity Cloud Impact
Natsuko Izumi, Academia Sinica Institute of Astronomy and Astrophysics (ASIAA)
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