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Hardware maintenance of ALMA/ASTE Seiichi Sakamoto ALMA Project, NAO]J

Development of Total Power GPU Spectrometer Hi4 543k ENRXH 7Ar~w7uy 27 b Korea Astronomyand Space Science Institute (KASI) and NAO]J jointly developed
(TPGS) for ALMA Wideband Sensitivity T'akashi Nakamoto ALMA Project, NAOJ a GPU-based spectrometer called ACA Spectrometer for the ALMA Total Power

Upgrade (WSU)

array. The ACA Spectrometer started its science operation in October 2023 and
produced science-quality data of 2,733 hours in Cycle 10. Based on this successful

development, the same team from KASI and NAOJ is currently developing a new
GPU-based spectrometer called Total Power GPU Spectrometer (TPGS) as a
part of ALMA Wideband Sensitivity Upgrade (WSU). The latest development

status of this new spectrometer will be reported in this presentation.

Korea Astronomy and Space Science Institute (KASI) and National Astronomical
Observatory of Japan (NAOJ) jointly developed the Atacama Compact Array
(ACA) Spectrometer for the Atacama Large Millimeter / submillimeter Array
(ALMA). This is a new spectrometer that can process the signals from four total
power (TP) antennas using graphical processing units (GPUs). The core part of
the spectrometer consists of four ACA Spectrometer Modules (ASM), each of
which performs 96 Gbps real-time signal processing using GPUs. This report

presents a data processing design and implementation technique of the ASM.

Korea Astronomy and Space Science Institute (KASI) and the National
Astronomical Observatory of Japan (NAO]J) are building a new GPU-based
spectrometer, the Total Power GPU Spectrometer (TPGS), as part of the ALMA
Wideband Sensitivity Upgrade (WSU). The upgrade aims to increase observing
bandwidth by 4x and adopt Ethernet communication to transport digitized data
from antennas, resulting in a troughput of ~16.6 Million Packets Per Second
(MPPS) per data stream.

Aiming to find suitable technologies for WSU, TPGS team joins the "GPU
Correlator study”, that includes the European Southern Observatory (ESO),
Netherlands Institute for Radio Astronomy (ASTRON) and Laboratory of
Astrophysics of Bordeaux (LAB). As part of the proof of concept to demonstrate
feasibility to handle packets at WSU rate utilizing CPU orchestration, a data
capture tool called Zampar was developed. Based on a novel implementation based
on the Data Plane Development Kit (DPDK), the application is able to capture
bursts of data at 15 MPPS. The capture duration is determined by the amount of
memory pre-allocated during boot, and it outputs files readable by Wireshark. The

concept is a common need and can be applied to various test benches.
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Data processing design and implementation technique of ACA Makoto Shizugami ALMA Project, NAO]J
Zampar, a high data rate network packet Isaac Goicovich [HNRXEHE Tr~w7ud =2 b
capture tool ALMA Project, NAO]
Software Verification and Release Management ~ Camilo Saldias EYRXH 7Tr~e7ayzs b
at a global scale - The IRM Team at ALMA ALMA Project, NAOJ

The ALMA Project is a distributed effort spanning 3 regions and dozens of
developers around the world, each contributing to the ALMA Software in a
number of different ways. This brings a unique set of challenges, mainly how to
coordinate several heterogeneous development efforts across multiple regions and
time zones, and how to ensure the quality and stability of the ALMA Software as a
whole. This presentation will give an introduction to the work done by the
Integration and Release Management (IRM) team at ALMA, its roles and
responsibilities, and how it manages and ensures the ALMA Software remains at

the forefront of radioastronomy.
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Commissioning Gemini Planet Imager 2.0 at the

Gemini North Observatory

Garima Singh

Gemini Observatory,
NSF NOIRLab

Gemini Planet Imager 2.0 (GPI2.0) is a direct imaging instrument developed by
the University of Notre Dame (Indiana) and will be commissioned at Gemini
North in ~2026. GPI1.0, the predecessor of GPI2.0, operated at Gemini South for
six years and detected and spectrally characterized self-luminous gas-giant
exoplanets (>1MJup) in wide orbits (>10AU). GPI2.0, with its new technical
improvements including better wavefront sensor, low-latency, better coronagraphs
for deeper contrast, and dedicated coronagraphic low-order and focal-plane
wavefront sensors, aims to improve the raw contrast by a factor of 10 to 100 at
small angular separations, enabling the detection of Jovian-like exoplanets and
mature gas planets in closer orbits. I will discuss GPI2.0’s current status and

expected performance under vibration at Gemini North.

SCExAOQ: the challenges of being an Open-Use
instrument and an experimental platform
for TMT and HWO

Julien Lozi

Subaru Telescope, NAOJ

The Subaru Coronagraphic Extreme Adaptive Optics (SCEXAO) instrument is a
high-contrast imaging system at Subaru. Due to its unique evolving design,
SCExXAO is both an Open-Use instrument, and a testbed validating new
technologies critical to TMT and HWO. Through multiple international
collaborations, SCEXAO was able to test the most advanced technologies in
wavefront sensors, real-time control with GPUs, low-noise high frame rate
detectors, starlight suppression techniques or photonics technologies. We are now
discussing steps to become facility instrument, while continuing our experimental
work. This is made challenging by the budget and staffing issues that the team and
the telescope are suffering from. In this presentation, we will present past and

current challenges faced over the years buy this unique instrument.

Reducing the Low Wind Effect at Subaru
Telescope: Mitigation Strategies

Sebastien Vievard

University of Hawaii/

Subaru Telescope

The Island Effect (IE) arises from telescope support spiders, degrading wavefront
quality through differential piston errors and the Low Wind Effect (LWE). The
LWE, a thermal phenomenon, occurs when radiative exchanges between cooler
spiders and warmer air induce localized phase delays. In low wind conditions (<3
m/s), inadequate air flushing exacerbates distortions, reducing adaptive optics
(AO) performance. Subaru Telescope’s large spider cross-section makes it highly
susceptible to LWE, limiting high-contrast imaging. On-sky observations with
SCExAO/CHARIS and VAMPIRES reveal significant PSF distortions due to LWE.
We explore mitigation strategies, including wavefront sensing developments and
thermal management of the telescope spiders, to improve image quality for high-

contrast exoplanet observations.
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Astronomy Data Center, NAOJ
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Astronomy Data Center, NAOJ
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Subaru Telescope Large Vacuum Chamber Renovation

Hirofumi Okita

Subaru Telescope, NAOJ
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