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Systematic errors in spectral measurements with the Tenerife Microwave
Spectrometer (TMS)
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Abstract

The Tenerife Microwave Spectrometer (TMS) is a new absolute spectrometer operating in
the 10-20 GHz range, to be installed at the Teide Observatory (Tenerife, Spain), next to the
QUIJOTE (Q-U-I]JOint TEnerife) experiment. Its main scientific goal is to accurately measure
absolute spectral distortions of the sky spectrum in this frequency range, with particular
emphasis on characterizing the absolute synchrotron monopole from our Galaxy and
detecting possible deviations of the CMB spectrum from a pure blackbody law. TMS will also
provide absolute calibration for the QUIJOTE experiment. TMS uses a pseudo-correlation
scheme, similar to the Low Frequency Instrument (LFI) on board the PLANCK satellite,
which simultaneously compares two input signals, one coming from the sky, and one
coming from a stable reference black body load at cryogenic temperatures. At the output of
the radiometer, the difference between both signals will be recorded by an FPGA and
deviations from the blackbody curve will be measured. In this talk, we present specific
developments for TMS, including some aspects of the instrument's thermal model and a
detailed characterization of the radiometric chain, aimed at predicting the systematic effects
that may impact the final measurements.



VLTI down to 1 micron: Commissioning result from the BIFROST visitor
instrument and plans for the SHARPS facility instrument
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Abstract

BIFROST is a visitor instrument that has been installed at ESO’s Very Large Telescope
interferometer to enable imaging at milliarcsecond resolution in the Y]-band, i.e. at 2x times
shorter wavelengths than the VLTI’s current operational bands, and at higher spectral
resolution than ever before (up to R=25,000). I will give an overview about the project
goals, both in terms of technology demonstration and science cases from exoplanet science
to accretion physics and AGNs, and report on the commissioning run that took place in
March/April 2026, including first on-sky results.

In addition, I will outline our initiative for proposing a 3rd-generation VLTI facility
instrument, named SHARPS, that will be partially based on BIFROST, but add deeper VLTI
integration and a phase-referenced metrology system for precision exoplanet astrometry.
We are preparing a whitepaper for submission to ESO’s ‘VLT beyond 2030’ call and would
like to advertise the associated opportunities for the UK community.



The ALMA Wideband Sensitivity Upgrade: Enabling Faster Surveys of the Cold
Universe
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Abstract

The Atacama Large Millimeter/submillimeter Array (ALMA) is the leading facility for
studying the cold Universe, enabled by its advanced receiver systems, flexible correlator,
and high-resolution interferometric capabilities. To address emerging science requirements
in the 2030s, the ALMA Wideband Sensitivity Upgrade (WSU) will deliver a major
enhancement of the observatory’s instrumentation. In this presentation, I will outline the
current status and scientific motivation of the WSU, focusing on how upgrades to receivers,
digital signal processing, and correlator architecture will significantly increase
instantaneous bandwidth and overall sensitivity. These improvements will enhance
continuum and spectral line observing efficiency, enabling faster surveys and broader
spectral coverage within a single observation. As a result, the WSU will open new discovery
space by allowing simultaneous access to wider frequency ranges with improved signal-to-
noise performance. I will highlight the expected gains in survey speed and sensitivity, and
how these translate into an expanded parameter space for detecting faint molecular
emission and probing key astrophysical environments. In particular, I will discuss the
impact of the WSU on studies of protoplanetary disks, astrochemistry, and high-redshift
galaxies, where wideband observations and improved sensitivity are essential for capturing
complex chemical inventories and faint emission signatures. The upgrade will enable more
efficient spectral scans, deeper continuum imaging, and more comprehensive surveys that
are currently prohibitively time-consuming. By reducing observational overheads and
increasing data richness per observation, the WSU will also support new observational
strategies and large-scale legacy programs. Overall, the ALMA WSU represents a critical
step in the evolution of millimeter/submillimeter instrumentation, ensuring that ALMA
remains at the forefront of astrophysical research in the coming decade.



The Magdalena Ridge Observatory Interferometer: First fringes and future
prospects

Authors
David Buscher (1), Chris Haniff (1), John Young (1)

(1) University of Cambridge

Abstract

The Magdalena Ridge Observatory Interferometer (MROI) is a next-generation
optical/infrared array designed for sub-milli-arcsecond imaging of faint and complex
astronomical targets. The array is sited at 10,500 ft altitude in New Mexico and is being
designed and built by a collaboration between New Mexico Tech and the University of
Cambridge. Cambridge is leading the technical design and supplying subsystems such as the
200m-stroke optical delay lines, the fast tip/tilt adaptive optics correction systems and the
first-light infrared beam combiner.

The first two telescopes of the MROI have been commissioned and the third telescope is
under construction. First stellar fringes were achieved in July 2025. Fringes are now
routinely being acquired on stars as faint as H=9 and recently the first ever long-baseline
interferometric data on a non-glinting geostationary satellite were secured.

We introduce the key science drivers and design elements of the array, report on the
current status of the instrument and the next steps towards deployment of the full 10-
telescope array. We compare the current and projected performance of the MROI with the
VLTI and the CHARA interferometer. We discuss the prospects for UK involvement in the
science exploitation of the MROI, both in the current early phase of the array deployment,
where the scientific advantage of the MROI centres primarily on the capability to access
faint sources, and in later phases when the MROI's capabilities for fast imaging of complex
targets will be unrivalled.



Introducing L-BASS: an instrument to tackle the ARCADE excess with absolutely
calibrated observations at 1.4 GHz.
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Abstract

Based at the Jodrell Bank Observatory, the L-Band All-Sky Survey (L-BASS) aims to produce
absolutely calibrated full-sky maps at 1.4 GHz with < 0.1 K radiometric accuracy and 23°
angular resolution. In phase 1, using twin conical horn antennas and a continuous-
comparison receiver architecture similar to those employed by WMAP and Planck-LF], L-
BASS will measure the difference between a scanning beam and the North Celestial Pole.
Phase 2 will establish the absolute zero level by replacing one horn with a cryogenic
reference load.

Accurate removal of diffuse Galactic emission remains a limiting factor in cosmic microwave
and low-frequency astronomy. Absolutely calibrated maps from L-BASS will provide
corrections to the temperature calibration of existing single-dish surveys (e.g. Haslam et al.
@ 408 MHz and Reich et al. @ 1420 MHz) and help constrain the apparent isotropic radio
background identified by ARCADE 2, which—if extragalactic—could represent a new
photon field relevant to the thermal history of the early Universe and perhaps the depth of
the global 21-cm absorption feature.



Optimizing Interferometric Apodization by Homothety (IAH) Parameters for the
Thirty Meter Telescope Aperture
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Abstract

Interferometric Apodization by Homothety (IAH) suppresses diffraction side-lobes through
the coherent

interference of homothetically scaled replicas of the telescope pupil and is a promising
technique for highcontrast imaging in ground-based extremely large telescopes. The Thirty
Meter Telescope (TMT) features a highly segmented on-axis aperture with a central
obscuration and spider supports, producing complex diffraction structures that limit
coronagraphic performance.

In this work, we investigate the optimization of IAH parameters for the TMT aperture. We
show that

homothety parameters optimized for ideal circular pupils lead to reduced energy
concentration and incomplete suppression of diffraction features when applied to the TMT
geometry due to segmentation, central obscuration, and support structures. To address this
limitation, we perform a dedicated optimization of the homothety geometric scaling factors
and amplitude transmission coefficients tailored to the TMT pupil. Numerical simulations of
the resulting point spread functions demonstrate improved diffraction suppression and
enhanced focal-plane energy concentration compared to non-optimized configurations.
These results confirm that aperture-specific IAH optimization is essential and highlight the
potential of IAH as an apodization strategy for high-contrast imaging instruments on
extremely large telescopes.
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ALMA2040: The Next Generation Millimetre/sub-millimetre Interferometer
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Abstract

Since starting operations a decade and a half ago, the Atacama Large
Millimetre/submillimetre Array (ALMA) is the most powerful and productive telescope
operating in the millimetre/sub-millimetre regime. Offering a near-continuous frequency
coverage from 35 to 950 GHz and baselines up to 16km, ALMA regularly produces
exquisitely sensitive, high-resolution observations across broad science themes. ALMA
observations have helped revolutionise our understanding of planet formation, black holes
lurking in galaxy centres, molecular cloud chemistry, and the nature of the interstellar
medium at the peak of star-formation (to name a few). ALMA is not resting on its laurels,
either; with its new Band 2, we now move into the Wideband Sensitivity Upgrade (WSU)
era, which will make mapping molecular lines and continuum significantly more efficient
over the next few years.

However, with the WSU, ALMA will be reaching the limits of what it can observe without
additional and significant upgrades. A new, next generation telescope is required in the sub-
millimetre and millimetre regime — this is ALMA2040. With significantly more dishes,
longer baselines, and more modern engineering, ALMA2040 will deliver an order of
magnitude improvement in both sensitivity and angular resolution. This will enable
observing the formation of terrestrial planets, spatially/temporally resolving a multitude of
black holes, and studying the gas in the very first galaxies. ALMA2040 is currently being
shaped by the science goals and requirements of the community, and an open call for White
Papers that will define the design of ALMA2040 will be going out soon. [ will present the
details of ALMA2040 and the various scientific topics in which ALMA2040 will make
groundbreaking discoveries. I will highlight that ultimately, ALMA2040 will be driven by the
community of astronomers, and that everyone is encouraged to get involved in shaping this
exciting new facility.



Advancing Time-Domain Astronomy through Next-Generation Multi-Channel
Instrumentation
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Abstract

We present the development and performance of the multi-channel instrument OPTICAM,
designed to perform simultaneous high-cadence optical photometry on the 2.1 m telescope
at the Observatorio Astronémico Nacional in San Pedro Martir, Mexico. OPTICAM employs
an optical architecture based on dichroic beam splitters and sCMOS detectors, enabling
simultaneous acquisition in multiple optical bands while reducing the dead time associated
with traditional filter-wheel systems. Its design is optimised for the study of rapid
variability, offering high quantum efficiency, low readout noise, and sub-second time
resolution capabilities. The instrument, developed in collaboration between the University
of Southampton and the Institute of Astronomy of UNAM, has proven to be a powerful tool
for studying variable astrophysical systems, including X-ray binaries, cataclysmic variables,
exoplanets and eclipsing stars, allowing precise characterisation of their temporal and
chromatic evolution. As an extension of this effort, our team is involved in the development
of a new optimised multi-channel system, OPTICAM-ARG, designed for the Jorge Sahade
telescope at the Complejo Astronémico El Leoncito in Argentina, as well as in the
development of technological solutions for data acquisition and control using sSCMOS
detectors within the MOSART project. Furthermore, within the framework of the recently
submitted MANTIS project, we are exploring new thin-film deposition techniques for the
fabrication of notch filters, aimed at significantly reducing the cost of optical components
for future astronomical instrumentation.



Gotito: a CMOS pathfinder system for GOTO
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Abstract

The Gravitational-wave Optical Transient Observer (GOTO) is a robotic telescope network
optimised for rapid-response to multi-messenger events which are often poorly localised
and fade away on timescales of hours-to-days. This science goal demands a telescope
system with a large field of view, high sensitivity, and minimum overheads. Currently the
GOTO array uses 32 unit telescopes (UTs), each equipped with a KAF-50100 CCD sensor,
however the performance of these sensors leaves much to be desired and their age is
beginning to create operational problems due to the low availability of replacements as
sensors fail. Complementary Metal-Oxide-Semiconductor (CMOS) active pixel sensors have
become the dominant sensor in consumer electronics, and within the last decade have
begun to become competitive with CCDs while offering benefits like lower power draw,
faster readout times, and lower cost.

This poster will present the results of our investigation into a CMOS-sensor based camera
upgrade for GOTO, which offer a number of potential advantages both scientifically and
operationally. To perform this investigation we developed gotito, a single GOTO UT
equipped with a Sony IMX411 CMOS sensor, at the site of GOTO's northern node to be used
as a hardware prototype platform. Over 3 months we performed a series of on-sky tests and
off-sky characterisations to determine the suitability of this camera for use in the GOTO
array, while also investigating other hardware changes which would be disruptive to
perform with part of the main array.



The James Clerk Maxwell Telescope: Current Status and Future Plans
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Abstract

In this talk I will present the current status and future directions of the James Clerk Maxwell
Telescope (JCMT). The JCMT is the world's largest single-dish submillimetre telescope, and
the UK's point of access for the Event Horizon Telescope (EHT). The right to propose to the
JCMT has recently been expanded to all UK universities. In this talk, [ will discuss recent
science highlights and the current instrumentation on the JCMT, and ongoing work to
expand its instrumentation suite.



A new broad-band atmospheric dispersion corrector for HROS-TMT
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Abstract

Atmospheric dispersion causes light from celestial objects with different wavelengths to
refract at varying angles as it passes through Earth’s atmosphere. This effect results in an
elongated image at the focal plane of a telescope and diminishes fibre coupling efficiency
into spectrographs. We propose an optical design that incorporates a Rotational
Atmospheric Dispersion Corrector (RADC) to address the broad-band dispersion for the
multi-object mode of the High-Resolution Optical Spectrograph (HROS) on the Thirty Meter
Telescope (TMT). The RADC corrects the dispersion across the entire wavelength range
(0.31-1 micron), using Amici prisms optimized for over transmission efficiency and
minimal angular deviation of the beam from the optical axis after dispersion correction. For
enhanced accuracy, particularly in the blue region, we have, for the first time, implemented
the Filippenko model in Zemax via a custom Dynamic-Link Library (DLL) file.



