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A) Selected outputs

1. Early-time supernovae and progenitor diagnostics. Led early-time observations of supernovae
(SNe), providing the first direct evidence that stripped-envelope He-rich SNe arise from the core-
collapse of massive stars. Developed programmes capturing SNe observations within hours of explo-
sion that have revealed colour and spectroscopic signatures which constrain progenitor structure,
circumstellar material, and explosion physics across various flavors of core-collapse and Type Ia
SNe. These works established early-phase observations as a key diagnostic for linking SNe to their
progenitors and are now widely adopted in time-domain studies.
Role: Led observing programmes and analysis; principal author on key papers.

PhD work on SNe Ia used bolometric light curves and 56Ni masses to reveal a broad ejecta-mass
distribution, supporting sub-Chandrasekhar-mass explosions and non-standard models.

I established the origin of the Type Iax subclass of SNe Ia, constraining their explosion properties and
progenitor systems and demonstrating, through near-infrared spectroscopy of SN 2010ae obtained
with VLT/X-shooter, that they arise from disrupted white dwarfs rather than massive stars.
Role: Lead VLT observing program, analysis, & principal author.

2. SNe Ia cosmology and precision calibration. Contributed to establishing SNe Ia as precision
extragalactic distance indicators through photometric calibration, light-curve modeling, and mitiga-
tion of dominant systematic uncertainties. Within the Carnegie Supernova Project, contributed to the
development of intrinsic colour relations and calibration frameworks, as well as high-quality datasets
that are now widely used in precision cosmology.

Founded and lead the Aarhus–Barcelona peculiar velocity project FLOWS, currently assembling one
of the largest nearby SN Ia near-IR samples to map the peculiar velocity field and trace the distribution
of dark matter in the local Universe, linking SN observations directly to large-scale structure.
Role: Contributor to SN Ia calibration; founder and PI of FLOWS.

3. Interacting SNe and circumstellar material (CSM) & environments. Constrained progenitor
mass loss in SNe exhibiting strong shock interaction with dense CSM using multi-wavelength obser-
vations. This includes analyses of long-lived SNe IIn over decade timescales and expanded samples
enabling systematic characterization. Recently, I led a Hubble Space Telescope study of SN 2016adj,
located within the iconic dust lane of Centaurus A, revealing multiple light echoes that trace the
underlying dust distribution. In a companion study, I presented a detailed optical and near-infrared
analysis of SN 2016adj, including rare ∼100-day spectra, identifying narrow circumstellar hydrogen
emission tracing recent mass loss from the progenitor and estimated the carbon-monoxide mass via
its first overtone feature. Role: Led programme and analysis; principal author.

4. Data products, methods, and community tools. Produced widely used datasets and analysis met-
hods, including large homogeneous samples of Type II SNe and photometric and spectroscopic data-
sets of stripped-envelope SNe with detailed physical interpretation. Contributed to and led numerous
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Type Ia datasets enabling population-level studies and developed methods for reddening estimation
and light-curve analysis. These datasets and tools are widely used within the community and support
astrophysical and cosmological applications.
Role: Led data releases and methods; senior contributor to survey infrastructure.

B) Summary statistics

• Total number of refereed journal publications to date: 285

• First-author refereed publications: 23

• Authorship on 7 papers published in the Nature family of journals

• and instrumentation proceedings: 47

• Total citations to date: >19,500 (NASA ADS); >25,000 (Google Scholar)

• Refereed papers published between 2017–2026: 173

• Contributions to transient discovery and classification include numerous circulars and telegrams
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