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Abstract 

To date, nearly 6,000 exoplanets have been discovered, yet atmospheric characterization 
has been conducted for only a few hundred. This could partly be due to the challenges in 
ground-based transmission spectrophotometry, which suffers from systematic errors that 
are not mitigated by telescope aperture size. Consequently, a small space telescope can 
outperform larger ground-based telescopes. This study explores systematic errors and 
evaluates the feasibility of transit spectroscopy with a 2-meter telescope. We employed the 
Hanle Faint Object Spectrograph and Camera (HFOSC) and the Hanle Echelle Spectrograph 
(HESP) mounted on the 2-meter Himalayan Chandra Telescope (HCT) to conduct both low- 
and high-resolution transmission spectroscopy. Using HFOSC, we assessed systematic 
errors in low-resolution observations of WASP-33b and WASP-12b. Additionally, high-
resolution spectroscopy of HD 209458b and KELT-9b was conducted with HESP. Our 
results, including evidence of Fe II absorption in KELT-9b, will be presented. 
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Abstract 

I would like to describe the ASTEP400 telescope which is located at Dome C, Antarctica, at 
an altitude of 3,200m, but an equivalent atmospheric pressure of 4,000m. Observing 
simultaneous in g+r and i+z' thanks to a dual camera system, it operates near robotically at 
temperature reaching down to -80ºC, making the best of the near continuous night from 
mid-May to the end of July. It scientific programme includes long period transiting planets, 
series of transit timings, monitoring asteroids in the solar system such as the interstellar 
visitor 3I/Atlas, or NASA's Dart impact on Didymos. 
I will also describe the future steps of this special observatory. In November 2026, a 
prototype cryogenically cooled, vacuum sealed 26cm telescope will be deployed. It will 
observe at the centre of the K-band in order to make the best of the low sky background at 
those wavelengths. It will pave the way for an eventual 1.2m Cryoscope. 
In addition, in November 2027, we plan to build a tower and raise ASTEP400 to an altitude 
of 8-10m above the glacier to reduce ice accumulation, reduce atmospheric turbulences, and 
reach a stabler and finer seeing. 
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Abstract 

We present the exoplanet and planet formation science case for a new beam combination 
instrument for ESO’s VLT Interferometer, named BIFROST. This instrument has been 
installed in March 2026 as part of the "Asgard" Suite of VLTI visitor instruments. 
BIFROST is the first VLTI instrument optimised for short wavelengths (1-1.7 micrometer) 
and high spectral resolution (up to R=25,000). This will allow us to measure the alignment 
between the stellar spin axis and the planetary orbital axis — even for wide-separation 
systems where this information is inaccessible with other techniques. These constraints will 
provide unique insights on the dynamical processes that shape system architectures, over 
the whole mass range from stellar-mass companions down to planets.  
To characterise the planets themselves, BIFROST will utilise dual-field interferometry, 
where the star-light suppression from adaptive optics is combined with star-light 
suppression from interferometry by placing the instrument fiber off-axis and adjusting the 
optical path delay to record at the predicted delay position of the planet. BIFROST will be 
able to employ this method in J and H-band, providing access to additional molecular 
tracers, such as the O2 absorption bands. These tracers are highly complementary to the K-
band probed by GRAVITY and provide further constraints for atmospheric retrieval. 
Finally, we will discuss the prospect of using BIFROST's high spectral and high angular 
resolution to study accretion onto young planets. Resolving the gas kinematics in 
circumplanetary discs would enable not only a direct mass measurement, but also inform us 
how planets gain their mass. 
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Abstract 

PLATO, ESA’s M-class mission scheduled for launch in early 2027, is designed to deliver the 
first large, homogeneous catalogue of exoplanets with precise ages, radii and masses. Its 
payload of 24+2 cameras will obtain long-baseline, high-precision photometry for bright 
stars, enabling the detection of Earth-sized planets on year-long orbits and transforming 
stellar characterisation through asteroseismology. This talk will highlight the mission’s key 
science goals and project milestones. We will also outline the capabilities of PLATO, 
including the expected performance, anticipated early data products, and the science cases 
that stand to benefit most from PLATO’s unique parameter space.  
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Abstract 

SCALES (Slicer Combined with an Array of Lenslets for Exoplanet Spectroscopy) is a high-
contrast integral field spectrograph (IFS) operating in the 2–5 μm range, designed for 
detailed studies of exoplanets and their atmospheres. SCALES combines a lenslet array with 
an image slicer to enhance spectral resolution, in a configuration termed the “slenslit”. 
At NAM 2025, we presented an overview of the instrument and an update on the ongoing 
fabrication of the slenslit module. Since then, the slenslit has been successfully fabricated, 
and delivered to the University of California, Santa Cruz for integration into SCALES, ahead 
of eventual deployment at Keck Observatory. 
Following the successful fabrication of the SCALES slenslit module, we report on its 
manufacturing, alignment, and verification, presenting key technical challenges 
encountered during development and the solutions implemented. 
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Abstract 

One of the principal challenges in advancing exoplanet detection and characterisation is the 
limited dynamic range (DR) of current astronomical cameras. The DR defines the span 
between the brightest and faintest objects detectable by a camera and is a critical criterion 
for any high-contrast imaging observation. Recently, scientific complementary metal-oxide-
semiconductor (sCMOS) image sensors (CIS) have gained popularity due to their 
affordability and widespread availability. However, the DR of these devices, like all 
detectors, is fundamentally limited by the sensor’s bit depth. In this work, we present an 
interleaved row-readout scheme to enhance the DR of a commercial CIS, specifically the 
CIS120 sensor from Teledyne e2v. In our approach, the sensor’s rows are split into two 
groups: one group is read out multiple times to prevent saturation, while the other is read 
out only once to form the final image. We validated our DR enhancement scheme through 
both laboratory and on-sky experiments. Laboratory tests demonstrated an improved DR of 
134 dB, significantly exceeding the sensor’s native 12-bit (71 dB) performance. During on-
sky experiments, we observed the Vega and Polaris fields, which contain both very bright 
stars (near zero magnitude) and faint stars with Gaia G magnitudes around 15, all captured 
in a single exposure at a 5σ detection threshold. This corresponds to a brightness ratio of 
approximately one million to one. With this interleaved row-readout method, the 
achievable DR is ultimately limited only by the readout noise and optical scattering within 
the camera system. 
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Abstract 

The proposed research builds on pre-existing work from Azombo (2016) to create a refined 
planetary classification system, with the Morgan-Keenan Harvard spectral classification as 
reference for how informative the planetary classification system should be, in terms of a 
planet’s habitability. The final product will be used to create software that will 
automatically classify detected planets or planets whose properties have been entered or 
loaded into the programme, according to their habitability.  This sets up an engaging citizen 
science project for the future, as impactful as Galaxy Zoo. 
Lastly, a catalogue will be produced, classifying exoplanets as per the finished planetary 
classification system and described within the context of their exact habitability. 
 


