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Research Statement - Past Achievements
Stars, and the remnants that represent the last stage in their

life – white dwarfs, neutron stars, and black holes – en-
compass a variety of extremes that cannot ever be achieved in
any laboratory on Earth: of gravitation, energy, density, tem-
perature, and magnetic field. My research seeks to further our
understanding of the laws of physics by probing these beauti-
ful and complex laboratories that populate the skies above us.
I have expertise in both theory and observations, and I inves-
tigate stars and their remnants by mining rich datasets from
large surveys, leading multi-wavelength observational cam-
paigns, and developing theoretical models for their emission
processes, structure, and evolution.

After graduating from my master’s in Italy with a thesis on
the origin of glitches in radio pulsars, I moved to Canada to
work on my doctorate with Prof. Jeremy Heyl at UBC. For my
thesis project, I developed new realistic theoretical models
for the polarized emission of neutron stars and black holes
in the X-rays. In particular, I studied how spectropolarimet-
ric measurements can further our understanding of the emis-
sion mechanisms in the highly magnetized neutron stars called
magnetars and in accreting X-ray pulsars [1–4]. Furthermore,
I investigated how the effects of quantum electrodynamics on
the X-ray emission of accreting black holes can help us probe
their magnetic fields [5, 6]. Such studies have been criti-
cal in support of the first dedicated X-ray polarimeter in
space, the NASA IXPE [7], which was launched in December
2021, and for other missions currently in development [8–13].
Since the launch of IXPE, I have been working on analyzing
the first spectropolarimetric detections [14–16] (see also § 3).

During my Ph.D., I had many opportunities to branch out
and lead other projects. In response to a call for proposals for
space mission concepts from the Canadian Space Agency in
2018, with my advisor and a team of Canadian high-energy
astrophysicists, we proposed a new X-ray mission, Colibrì.
The concept study was funded and I serve as project scien-
tist for the mission1. The Colibrì concept is based on mul-
tiple aperture non-imaging X-ray collectors similar to NICER
but with cryogenically cooled transition-edge sensors (TES)
as detectors (Fig. 2). This design yields high throughput, high
spectral and timing resolution and high quantum efficiency
over a wide range of photon energies. If funded, Colibrì, with
its unprecedented spectral and timing resolution, paired with
high throughput, will be an amazing instrument for timing and
spectroscopic studies of neutron stars and black holes [17–19].
As project scientist for Colibrì, I wrote the bulk of the science
case for the concept study proposal, and I have been involved
in all aspects of the mission. I am part of all the science work-

1https://www.colibri-telescope.ca/

Figure 1: Simulated color-magnitude diagram (CMD) in the JWST
filters F150W2 and F322W2 for the globular cluster 47 Tucanae
(in red); background stars from Small Magellanic Cloud stars are
also shown in blue. These latter stars will be easily removed from
the CMD by proper motion cleaning, providing an excellent test
of JWST’s astrometric capabilities. The inset shows the gap at the
end of the main sequence (highlighted by a sharp decrease in the
number of objects) and the onset of the brown sequence. For an
older (younger) cluster, we expect the brown sequence to start at
higher (lower) magnitudes, providing a strong constraint on the age
of the cluster.

ing groups and coordinate their work, I wrote several white
papers for both the US and Canadian decadal plans [17–19],
and I worked with our industry partners, MDA and Honey-
well, to guide the design of our optics, of our cooling system
and of our bus, as well as evaluate different possibilities for
the type of orbit and launch facility.

Also at UBC, I worked on several projects on stellar astro-
physics. I developed a new model to explain how, when a
star dies and becomes a white dwarf, the planetary system
around it can become unstable and perturbed comets can
fall onto the white dwarf, polluting its atmosphere [20].
After the release of Gaia DR2 [21], I took advantage of the
precise astrometry provided by the mission to start a new
project to look for massive white dwarfs in star clusters and
constrain the relation between the initial mass of the pro-
genitor stars and the final mass of the white dwarfs [22–27]
(see also § 1.2).

In view of the launch of JWST, I performed calculations
with the stellar evolution code MESA [28] to understand the
evolution of brown dwarfs, presenting a new method to de-
termine the age of globular clusters by observing the brown

https://www.colibri-telescope.ca/
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Figure 2: Left: Colibrì’s 7-detector concept. Right: Key mission parameters.

dwarf cooling sequence [29, 30] (see Fig. 1). Guided by my
theoretical predictions, after joining Caltech as a Sherman
Fairchild Prize Fellow, I designed and led a JWST pro-
posal that was awarded 20.6 hours during Cycle 1 [31] to
observe the cluster 47 Tucanae and detect and study the brown
dwarf sequence, as well as hunt for ancient planetary systems
around white dwarfs (see §1.1 and §2.3). I just received the
data, as well as a large grant that I plan to use to support a
postdoc and a graduate student in this coming year.

At Caltech, I joined the Zwicky Transient Facility (ZTF)
group with Prof. Shrinivas Kulkarni and I started a new
project to search for white dwarfs that are the product of
merger events, identified as rapidly rotating and highly mag-
netized. When I started this project, I had little experience
with ground-based observations, as during my Ph.D. I mostly
worked on theoretical models and instrumentation. However,
I decided to take on the challenge and learn, with the help
of the ZTF group, and I have since led a successful observa-
tional campaign using ZTF data and follow-up observations
on some of the largest telescopes in the world (Keck, Palo-
mar, Gemini), finding dozens of candidate mergers. Within a
few months since the beginning of the project, our first re-
sult was published in Nature [32]: the discovery of ZTF
J1901, one of the most extreme white dwarfs known, with
a rotation period of only 7 minutes, a magnetic field of 800
MG and a stellar radius of 2,100 km. Such a small radius im-
plies that the white dwarf’s mass is the closest ever detected
to the Chandrasekhar mass. After the discovery, I led an HST
proposal to study ZTF J1901 with UV spectroscopy, and I
successfully proposed to observe the white dwarf with the X-
ray telescope NuSTAR to find evidence of axion emission [33]
(both observations have just been performed and I am analyz-
ing the data). And ZTF J1901 was only the first; since then, I
have been assembling a large catalog of merger remnants and
peculiar white dwarfs that will be the focus of several research

projects in the future (see § 2.1 and § 2.2).

Other than research skills, I have had the opportunity to im-
prove my leadership, mentoring and teaching skills in several
projects. In the last year of my Ph.D. at UBC, I was offered the
chance to teach the High-energy Astrophysics course (ASTR
4062), offered to upper-year undergraduate students and to
graduate students. In 2018, I was the main organizer and
taught several classes for a summer school in stellar evolu-
tion, the Simulating Stars Summer School3, attended by 100
graduate students at UCAS in Beijing. I have also had many
opportunities to mentor students, as several of my ongoing re-
search projects with my collaborators at UBC are led mostly
by graduate and undergraduate students, co-advised by me,
Jeremy Heyl, and Harvey Richer [26, 33–38].

I am also interested in advocacy for science and astron-
omy. In Canada, I was part of the Canadian Space Exploration
Workshop, aimed at setting goals for the future of the Cana-
dian space community. At the workshop, it was clear that the
community was grappling with a lack of funding and with an
unreliable process for the selection and funding of space mis-
sions. In order to advocate for more investments and a better
funding program, Jeremy Heyl, Sarah Gallager and I teamed
with officials at the Canadian Space Agency and contacted dif-
ferent stakeholders in academia and in industry to discuss the
needs of the community and draft a framework for the fund-
ing and selection of scientific missions in space. The goal was
to present a path for Canada to build a sustained, balanced
and competitive space program. From the input gathered, we
wrote the white paper A Vision for Canadian Space Explo-
ration4, which has been widely used in Canada by advocacy
groups and by the Space Advisory Board.

2https://wiki.ubc.ca/Course:ASTR406
3http://www.stellar-astrophysics.org/about.html
4https://open.library.ubc.ca/media/download/pdf/52383/1.0352001/5

https://wiki.ubc.ca/Course:ASTR406
http://www.stellar-astrophysics.org/about.html
https://open.library.ubc.ca/media/download/pdf/52383/1.0352001/5
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Research Statement - Future Plans
This is an exciting time for stellar astrophysics as high-

cadence time domain surveys (Gaia, PTF, ZTF, ATLAS, Ke-
pler, TESS, and, in the near future, the Vera Rubin Observa-
tory) are revolutionizing the landscape of stellar studies by
allowing the exploration of the dynamic sky. Furthermore,
spectroscopic surveys are ongoing (SDSS V, DESI, WEAVE
etc.), which will provide spectral classifications for millions of
stars. Space missions are also opening new windows on stars
and their remnants: December of 2021 alone saw the launch of
JWST, with its unprecedented sensitivity in the infrared, and
of IXPE, the first mission dedicated to X-ray polarimetry. And
LISA and Roman are around the corner.

With the research group that I plan to establish at ISTA, I will
take advantage of these incredibly rich datasets to explore stel-
lar evolution in star clusters (§ 1), study peculiar white dwarfs
(§ 2), and investigate neutron stars and black holes in the X-
rays (§ 3). I have expertise in multi-wavelength observations
and instrumentation, both ground-based and in space, as well
as in theory, and I am interested in tackling open questions
about stars and their remnants that have a large impact on sev-
eral fields of astrophysics. For example:
• What is the role of magnetic fields in stellar evolution? How

do magnetic fields affect the structure and emission of white
dwarfs and neutron stars?

• How can we constrain the physics of the last stages of a
star’s life by studying white dwarfs? What is the mass
boundary between the stars destined to become white
dwarfs and stars exploding in core-collapse supernovae?

• What is the rate of close double-white-dwarf binaries that
we will detect with gravitational waves in LISA? What is
the contribution of white dwarf mergers to the total rate of
type Ia supernovae?

• What is the fate of a planetary system after its star dies?
I will provide more details as I lay out the different projects but
my broad expertise would bring great value to ISTA because
it would enrich the research outlook of the institute and would
allow me to create fruitful collaborations between the research
groups within the institute and at other institutions.

1 Stellar Evolution in Star Clusters
Star clusters are excellent laboratories for testing theories of

stellar evolution, as they comprise a large sample of stars over
a broad mass spectrum, at the same distance from Earth and
with similar ages and chemical compositions. With thousands
of hours of observations available in almost every energy band
and the possibilities opened by new observatories like JWST,
Gaia, and, in the near future, the ELTs, a careful look at clus-
ters can finally provide the answers to many open questions
about their formation and evolution, as well as help us under-

stand key phases of stellar evolution.

At ISTA, my group will pursue several research projects that
take advantage of these great laboratories. In particular, I plan
to build on my previous work [29–31, 34] to guide students
in the development of theoretical models (using MESA [28])
and compare them with multi-wavelength archival data and
new observations to constrain different aspects of stellar evo-
lution. I am interested in studying the evolution and kinemat-
ics of globular and open clusters [24, 27, 35, 36, 39], which in
turn can provide insight on the evolution of our Galaxy. Fur-
thermore, star clusters host stellar remnants: white dwarfs,
cataclysmic variables, X-ray binaries, millisecond pulsars,
and possibly, a significant fraction of the black-hole merg-
ers detected by the LIGO-Virgo collaboration. Part of my
program will focus on finding stellar remnants in clusters
[22, 23, 25, 26, 36]. Below, I describe some of these projects.

1.1 Globular Clusters and Brown Dwarfs
Globular clusters are the oldest objects in a galaxy for which

accurate ages can be determined, and are therefore a great
tool to study the evolution and dynamics of their host galax-
ies, as well as old and metal-poor populations. JWST recently
opened the possibility of measuring the ages of globulars with
unprecedented precision by observing the transition between
low-mass stars and brown dwarfs: because they fail to ignite
hydrogen fusion in their cores, brown dwarfs cool and dim
over time and this leads to a large separation in luminosity
between the lowest-mass stars and the highest-mass brown
dwarfs; observing the breadth of this gap in clusters will al-
low us to measure their age (see Fig. 1). Such method is com-
pletely independent from the ones used until now, and can thus
break the degeneracies affecting current estimates [29, 30].

My JWST program on 47 Tucanae (see Past Achievement
section) will allow me to detect for the first time the brown
dwarf sequence in a globular cluster and test this new method.
Furthermore, with extremely well-characterized properties
(distance, age, metallicity), the location and structure of the
gap and of the brown dwarf sequence can be compared to the
predictions of state-of-the-art models and help us break the
degeneracies in age, mass, and composition that affect cur-
rent models of brown dwarf evolution and therefore constrain
the physics of brown dwarfs atmospheres and interiors. I am
currently leading a team of experts on brown dwarfs [31] to
analyze the data and compute atmospheric and evolutionary
models to compare with the observations.

My graduate students at ISTA will have a chance to work
with JWST data and to contribute to the development and test-
ing of the new models. With the new suite of models in hand,
we will propose for more JWST time and, in the future, for
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time on the ELTs, to observe different clusters and measure
their ages as well as test the models at different metallicities.
This incredibly rich dataset, combined with the archival data
from HST, will also allow me to develop many other research
projects for my group. For example, I am interested in in-
vestigating the origin of multiple populations in globular clus-
ters [40] by connecting the observed spread in chemical abun-
dances with the kinematics of cluster stars (for this project, I
already have an observation planned for 2023 on the new IFU
spectrograph on the Magellan telescope, Llamas). I am also
interested in studying ultra-cool white dwarfs: detecting the
faint end of the white dwarf cooling sequence in the infrared
will lead to a better understanding of their atmospheric prop-
erties. As our JWST data has a high temporal resolution (of
about 100 seconds), a great project for a graduate student will
be to study the photometric variability of cluster stars, to look
for binary stars and planetary transits.

1.2 Open Clusters and the IFMR

The maximum mass of a star that is capable of forming a
white dwarf is an important astrophysical quantity: it affects
the rate of core collapse supernovae, the rate of formation of
neutron stars and the chemical enrichment and star formation
rate of galaxies. This quantity is, however, still poorly con-
strained. A related open question is the shape of the relation
between the initial mass of main-sequence progenitors and
the final mass of white dwarfs (initial-final mass relation or
IMFR). Such relation is most poorly understood at the high-
mass end and has important implications for the physics of
convection and stellar winds in evolved stars.

One of the goals of my research program is to find massive
white dwarfs in open clusters to constrain these quantities, as
white dwarfs that are cluster members allow us to estimate the
main sequence mass of their progenitor stars. Gaia’s precise
astrometry allows to identify stars that are cluster members
with high confidence [23, 26]. Additionally, my collabora-
tors and I developed a “reconstructing” technique to identify
former cluster members that escaped in the past [24, 25, 27],
allowing to study the evolution of open clusters in the Galaxy.

Using these techniques, we found the most massive white
dwarfs with the most massive progenitors known in clus-
ters, constraining the high end of the IFMR (see Fig. 3)
[22, 23, 25, 26]. Many of the newly discovered white dwarfs
are magnetic, allowing us to study magnetized white dwarfs
born from a single star [23] (see § 2.1). The IMFR shows a
hint of non-linearity at high masses, but we need to find more
objects to confirm this result. At ISTA, I plan to continue this
search; in the long term, I plan to compare evolutionary mod-
els to a well-defined IMFR to constrain the physics of convec-
tive overshoot and mass-loss in evolved stars. Also, a potential
project for a student will be to exploit these new techniques to
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Figure 3: IFMR for cluster white dwarfs whose progenitor mass
is greater than 2 M⊙ and whose cluster membership has been con-
firmed with Gaia. The new white dwarfs discovered within our pro-
gram are shown in red. The lines are fitted to the data assuming only
one slope (dot-and-dashes) or allowing a break (solid); the quality
of the fits is similar with the current data.

study the evolution and kinematics of open clusters and ex-
plore how young stars get ejected from their cradles as the
clusters interact with the gravitational field of the Galaxy.

2 Mysteries of White Dwarfs
White dwarfs are the most common star remnants, as more

than 95% of all stars are destined to become white dwarfs
when they die. Although the physics of white dwarf cool-
ing has been thoroughly studied, and white dwarfs are often
used as clocks to study ages and kinematics of stellar pop-
ulations, there are several aspects of white dwarf evolution
that are unconstrained and have dramatic consequences for a
wide variety of astrophysical fields - from planetary system
evolution, to the interior physics of massive stars, to cosmol-
ogy. What causes some white dwarfs to be magnetic? Why
are some white dwarfs deprived of hydrogen and what is the
physics behind white dwarf spectral evolution? Why are some
white dwarf’s atmospheres polluted with metals and what do
they tell us about the evolution of planetary systems after their
stars die? What are the progenitors of type Ia supernovae?

I am looking for answers to many such questions by study-
ing variability in white dwarfs, as many of these peculiar white
dwarfs are photometrically variable. By mining the databases
of high-cadence photometric surveys it is possible to find rare
peculiar objects as well as build up statistically significant
samples to study entire populations of variable white dwarfs.
Below, I introduce some of the investigations that I am cur-
rently leading; in the next few years, I plan to continue such
searches as well as move on to other types of variables.

2.1 White Dwarf Merger Remnants
Many white dwarfs are observed to be in close double white-

dwarf binaries [41–43] and, through the emission of gravita-
tional waves, a large fraction of these binaries are destined to
merge [44]. Depending on the masses of the coalescing white
dwarfs, the merger can lead to a supernova of type Ia, or it can
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Figure 4: Fate of the merger of two white dwarfs with masses
M1 > M2, adapted from [44]. “C/O WD” and “O/Ne WD” are white
dwarfs with a carbon-oxygen and a oxygen-neon core composition,
respectively. He-rich subdwarf B and O stars are abbreviated as
“sdB/sdO”, R Coronae Borealis stars as “R CrB”, core-collapses as
“Fe CC”, and neutron stars born from accretion-induced collapse as
“AIC NS”. The cyan line indicates the mass of ZTFJ1901; all the
objects found in my search lie on or below the line.

give birth to a massive white dwarf, which is expected to be
highly magnetized due to the strong dynamo that arises dur-
ing the merger [45], and rapidly rotating due to conservation
of the orbital angular momentum of the binary [46]. Until re-
cently, only a few white dwarfs identified as likely remnants
were known. However, rotating magnetic white dwarfs can
show strong photometric variability [47], and with my cur-
rent project at Caltech, I am revolutionizing the field by find-
ing a large sample of bona-fide merger remnants using data
from ZTF and Gaia, and characterizing them with a suite of
follow-up observations with the Hale and Keck telescopes on
the ground, and with Swift and HST and NuSTAR in space [32]
(see also the Past Achievements section).

Such sample will be an incredible tool to advance our under-
standing in different fields of astronomy, and with my group
at ISTA, I plan to pursue several avenues of investigation:
• With a careful analysis of the completeness of my sample,

I can derive the rate of white dwarf mergers in the Galaxy,
and constrain the contribution of double-degenerate merg-
ers to the supernova type Ia rate. Fig. 4 shows the expected
fate of white dwarf mergers: on the plot, my merger candi-
dates lay on or below the cyan line (set by the most massive
white dwarf in my sample) and are already reducing the
phase-space for some predicted supernovae.

• The merger rate will help constrain the rate of close white-
dwarf binaries whose gravitational waves will be detected
by LISA, as well as characterize the contribution to LISA’s
background curve by low-mass double degenerates.

• I plan to study correlations between the white dwarfs’ ro-
tation periods, field strengths, masses and ages, shedding
light on the properties and evolution of merger remnants.

• From their kinematics, I can also derive constraints on the
delay between the formation of the binary progenitors and
the mergers, providing important clues on the distribution
of binary periods after common envelope evolution.

This sample of mergers, spanning a large range of field
strengths, masses, temperatures and ages, will also be in-
valuable in advancing our understanding of magnetic white
dwarfs. I plan to develop new models for the structure and
evolution of magnetic white dwarfs in order to explore the
still poorly understood effects of the field on their hydrostatic
structure and on the continuum opacities in their atmospheres.
Moreover, a comparison between the properties of magnetic
white dwarfs found in clusters [23] (see § 1.2) with my sample
of merger remnants can shed light on the still debated origin
of magnetic fields in white dwarfs.

2.2 Double-faced White Dwarfs
Another puzzle that interests me is the spectral evolution of

white dwarfs. Because of strong gravity, heavy elements on
the surface of a white dwarf sink toward the center, and the
upper layer of the atmosphere contains only the lightest ele-
ment present, usually hydrogen or helium [48, 49]. However,
several mechanisms can compete with gravitational settling to
change the surface composition of white dwarfs, so other ele-
ments can appear (see also § 2.3), and the dominating element
can change during their evolution [50]. For example, the frac-
tion of helium-atmosphere white dwarfs, also called DBs [51],
is not constant at all temperatures and it is known to increase
by a factor ∼ 3 below a temperature of ∼ 30,000 K [52–56];
thus, some white dwarfs that have a hydrogen-dominated at-
mosphere above that temperature are bound to transition to a
helium-dominated one as they cool below it. The range be-
tween 30,000 and 50,000 K is called the DB gap.

The physics underpinning this transition is poorly under-
stood, but I recently discovered a new class of variable white
dwarfs that may be in the process of exiting the DB gap and
that can therefore shed light on the transition and on the spec-
tral evolution of white dwarfs in general. The most striking
example is the object I nicknamed “Janus” after the two-faced
Roman god of transition: a double-faced white dwarf, with
one face made of hydrogen and the other made of helium
(Fig. 5). Such outstanding nature is most likely caused by
a small magnetic field on its surface, which creates an inho-
mogeneity in pressure or mixing strength, and by the fact that
the white dwarf is currently exiting the DB gap (the paper is
under review at Nature [57]).

This discovery warrants looking more closely at variabil-
ity in the DB population. I am currently searching for more
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Figure 5: Phase-resolved Keck spectra of Janus. The spectra,
shifted vertically for clarity, have been taken at different rotational
phases (Janus rotates with a period of 15 minutes), and the phases
are indicated by numbers on the right. Helium lines (highlighted in
red) are absent near phase 0 while hydrogen lines (blue) are absent
near phase 0.5, indicating the varying composition across the star.

double-faced stars and I have already found some candi-
dates. In the near future, the new all-sky spectroscopic surveys
(DESI, SDSS V, WEAVE) will increase the number of known
DB white dwarfs as well as reveal new candidate variables.

2.3 Polluted White Dwarfs
Another process can oppose gravitational settling: accretion

of planetary debris. About 4% of white dwarfs show dusty
infrared excesses [58–60], while more than 20% show signs
of dust accretion as metals in their atmospheres [61, 62]. Be-
cause settling times in white dwarfs are very short, steady-
state accretion is required to explain the observations. There-
fore, after a star becomes a white dwarf, the star’s system can
become unstable, and many objects (comets, asteroids, minor
planets) find their way to the stellar remnant, polluting it.

I am interested in exploring the origin of polluted white
dwarfs by investigating the dynamical evolution of a star sys-
tem after the star dies [20], as well as obtain constraints from
observations. One of the key goals of my JWST program is
to search for debris disks around white dwarfs in the old en-
vironment of 47 Tuc. The JWST data will test whether white
dwarfs with debris signatures are present in globular clusters,
and, if so, will eventually (when spectroscopy is done in a
future cycle) determine whether the debris is consistent with
a planetary material’s origin. The number of polluted white
dwarfs in the cluster will reveal if planetary systems are com-
mon in old metal-poor populations as in the field, constraining
the efficiency of planet formation in the early Galaxy.

3 X-ray Studies of Compact Objects
After nearly five decades from the flight of OSO-8 and the

first detection of polarized X-rays from the Crab, we just en-
tered the era of X-ray polarimetry, with the launch of the
NASA mission IXPE [7] in December of 2021. In prepara-

tion for the launch, I developed new realistic models for the
polarized emission of accreting neutron stars and black holes
as well as of magnetars [1–4], and I am now collaborating with
IXPE team members to interpret the new spectropolarimetry
observations with my models [14–16].

The first polarimetric observations of the magnetar 4U
0142+61 are already showing exciting properties [16]: the
analysis revealed two distinct polarization patterns at low (2–4
keV) and high energies (5–8 keV), with a swing in polariza-
tion angle of 90 degrees at 4–5 keV. The low polarization de-
gree (∼ 10%) at low energy provides the first indication that
the ultra-strong magnetic field might cause the neutron star’s
surface to be condensed and not gaseous. On the other hand,
the switch in polarization angle and the higher polarization
at higher energies provides the first constraint on the origin
of the non-thermal emission, suggesting that it is produced
by the upscattering of thermal photons by currents threading
the neutron star’s magnetosphere. IXPE observations of this
and similar sources (the magnetar 1RXS J1708 have just been
observed) will allow us to test the geometry of the emission
regions and the models themselves and arrive at a firmer iden-
tification of the modes dominating the emission in different
energy bands.

The polarization data provided by IXPE is extremely rich,
and we are currently just scraping the surface. In the years
ahead, I plan to supervise student projects aimed at carefully
analyzing current and upcoming observations and developing
new models of spectral formation informed by the observa-
tions. My goal to is understand the emission mechanisms and
magnetic field geometries in magnetars as well as the accre-
tion geometry of accreting X-ray pulsars. The first IXPE ob-
servations of X-ray pulsars are baffling: the emission is much
less polarized than we expected, challenging the current sce-
nario that implies the presence of accretion columns at the
neutron star’s magnetic poles [14, 15]. In order to fully under-
stand the emission mechanism, we need models that are able
to consistently reproduce decades of timing and spectroscopic
observations of X-ray pulsars and explain the newly observed
polarization properties, and this will be a goal of my program.

As project scientist for Colibrì (see Past Achievements), I
plan to continue the efforts to fund the mission for the next
phase; in the meantime, I will initiate collaborations with
other institutions on the development of one or more smaller
missions with TES-based detectors, to test them in space (they
have only flown once before on the rocket Micro-X) and bring
them to a higher TRL. To develop the science case, I am cur-
rently collaborating with Jeremy Heyl and Samar Safi-Harb to
build a pipeline to analyze data from missions like NICER and
NuSTAR as well as simulate data from future X-ray missions
like Colibrì and XRISM.
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