PROCEEDINGS OF SPIE

Space Telescopes and
Instrumentation 2024: Optical,
Infrared, and Millimeter Wave

Laura E. Coyle
Shuji Matsuura
Marshall D. Perrin
Editors

16-22 June 2024
Yokohama, Japan

Sponsored by
SPIE

Cosponsored by

NAOJ—National Astronomical Observatory of Japan (Japan)

NICT—National Institute of Information and Communications Technology (Japan)
JNTO—Japan National Tourism Organization (Japan)

City of Yokohama (Japan)

Cooperating Organization
Optronics Co., Ltd. (Japan)

Published by
SPIE

Volume 13092
Part One of Three Parts

Proceedings of SPIE 0277-786X, V. 13092

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.



The papers in this volume were part of the fechnical conference cited on the cover and fitle page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:

Author(s), "Title of Paper," in Space Telescopes and Instrumentation 2024: Optical, Infrared, and
Millimeter Wave, edited by Laura E. Coyle, Shuji Matsuura, Marshall D. Perrin, Proc. of SPIE 13092,
Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL).

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510675070
ISBN: 9781510675087 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2024 Society of Photo-Optical Instrumentation Engineers (SPIE).

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of fees. To obtain permission to use and share articles in this volume, visit
Copyright Clearance Center at copyright.com. Other copying for republication, resale, advertising
or promotion, or any form of systematic or multiple reproduction of any material in this book is
prohibited except with permission in writing from the publisher.

Printed in the United States of America by Curran Associates, Inc., under license from SPIE.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE. Csrary

SPIEDigitalLibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned fo each article in the
Proceedings of SPIE at the time of publication. Utilization of CIDs allows articles to be fully citable as
soon as they are published online, and connects the same identifier to all online and print versions
of the publication. SPIE uses a seven-digit CID article numbering system structured as follows:
= The first five digits correspond to the SPIE volume number.
= The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, 0A, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

xix  Conference Committee
Part One

SUSTAINABLY DEVELOPING TECHNOLOGIES AND CAREERS

13092 03 Enabling development of early career scientists and technologists while implementing a
space mission: Pandora's approach [13092-2]
MISSION CONCEPTS WITH SMALL SPACECRAFT

13092 05 CuRIOS-ED: the technology demonsirator for the CubeSats for rapid infrared and optical
surveys mission [13092-4]

13092 06 The CubeSpec mission: high resolution spectroscopy from a CubeSat [13092-5]

13092 07 Calibration for astrophysics using an artificial star with NIST-traceable distribution of
luminous energy (CANDLE) instrument development [13092-6]

13092 08 The line imaging orbiter for nanosatellite-enabled specirographic surveys (LIONESS)
[13092-7]
TIME DOMAIN I: ASTROMETRY AND DYNAMICS

13092 0A  Conceptual design of the satellite payload for the JASMINE mission [13092-9]

13092 0B Chadllenges in focal plane and telescope calibration for high-precision space astrometry
[13092-10]

13092 0C Getting to know the neighbours: Earth analogues in Alpha Centauri with the TOLIMAN
space telescope [13092-11]
FAR INFRARED MISSION CONCEPTS |

13092 0D The legacy of SOFIA and perspectives on the far-infrared [13092-12]



WIDE FIELD SURVEY MISSIONS |

13092 OM

13092 ON

13092 OP

13092 0Q

The Euclid mission: status after launch and early operations [13092-21]
Performance verification of the Euclid space segment [13092-22]
Tracking radiation damage of Euclid VIS detectors after one year in space [13092-24]

ARRAKIHS: ESA’s new fast-implementation science mission [13092-25]

WIDE FIELD SURVEY MISSIONS Il

13092 OR

13092 0S

13092 OT

13092 0U

The Roman Space Telescope observatory build, test, and verification status [13092-26]

Survey science with the Nancy Grace Roman Space Telescope Wide Field Instrument
[13092-29]

The SPHEREX instrument optical integration and testing campaign overview [13092-30]

REX, the reionization explorer: science and mission overview [13092-31]

WIDE FIELD SURVEY MISSIONS llI

13092 OV

13092 OW

13092 OX

13092 0Y

13092 0z

The cosmic infrared background experiment 2 (CIBER-2): status of recent flights [13092-32]

Astronomical 6U CubeSat mission VERTECS: scientific objective and project status
[13092-33]

VERTECS: development status of the mission payload specialized in visible EBL observation
[13092-34]

Concept study of GREX-PLUS: galaxy reionization explorer and planetary universe
spectrometer [13092-35]

SIRMOS: NIR spectroscopy of 131,000,000 galaxies over 1 <z <4 and R~1300 [13092-36]

JWST

13092 10

Empirical characterization of JWST wavefront error variations [13092-37]



13092 11

The NIRSpec micro-shutter array: operability and operations after two years of JWST
science [13092-38]

13092 12 JWST NIRISS/SOSS: advancements in calibration and observational tools for exoplanetary
science [13092-267]
EXOPLANET TIME SERIES OBSERVATIONS I

13092 13  Twinkle: programme updates [13092-40]

13092 14 The Pandora SmaliSat: multiwavelength characterization of exoplanets and their host stars
[13092-41]
EXOPLANET TIME SERIES OBSERVATIONS Il

13092 15 The planetary transit and oscillations (PLATO) mission status: flight model build and initial
ground testing [13092-42]

13092 17 A highly reproducible industrial process for aligning, focusing, and testing the PLATO
telescope optical units [13092-295]

13092 18  Progress in the Earth 2.0 (ET) space mission [13092-45]

13092 19  An ultra-stable mid-infrared detector array for space-based exoplanet transit and phase
curve spectroscopy [13092-46]
EXOPLANET TIME SERIES OBSERVATIONS III

13092 TA  The Ariel mission: a mission of the European Space Agency for the characterization of
exoplanets [13092-47]

13092 1B The Ariel payload design post-PDR [13092-48]

13092 1C  The telescope assembly of the Ariel space mission: an updated overview [13092-49]

13092 1D AIRS: ARIEL IR spectrometer development status [13092-50]

13092 1E  The Ariel FGS: current design and implementation [13092-51]

13092 1F  The atmospheric remote-sensing infrared exoplanet large-survey (Ariel) sensitivity and

performance [13092-52]



EXOPLANET IMAGING I: JWST, ROMAN, AND TECHNOLOGY ROADMAPS FOR HWO

13092 11 The Nancy Grace Roman Space Telescope coronagraph community participation
program [13092-54]
13092 1K Achieved maturation of key component-level technologies to enable large, segmented
apertures in an ulira-stable optical architecture [13092-56]
13092 1L Deformable mirror technology roadmap: architecting a path to TRL 5 for future exoplanet
direct imaging space missions [13092-57]
EXOPLANET IMAGING Il: TOWARDS THE HABITABLE WORLDS OBSERVATORY
13092 TN The Habitable Worlds Observatory engineering view: status, plans, and opportunities
[13092-59]
13092 1P Wavefront sensing and control for a future Habitable Worlds Observatory [13092-61]
13092 1Q Mission architecture trades for the Habitable Worlds Observatory [13092-62]
EXOPLANET IMAGING lll: EMERGING TECHNOLOGIES FOR PHOTONICS AND DETECTORS
13092 1T  AstroPIC: near-infrared photonic integrated circuit coronagraph architecture for the
Habitable Worlds Observatory [13092-65]
13092 TW  Simulated performance of energy-resolving detectors towards exoplanet imaging with the
Habitable Worlds Observatory [13092-68]
EXOPLANET IMAGING IV: TECHNOLOGY TESTBED RESULTS
13092 1X Demonstration of single-picometer deformable mirror wavefront control using high-
resolution electronics [13092-69]
13092 1Y  Vector vortex coronagraph experiments in vacuum towards 10-'° contrast [13092-70]
13092 1Z  High-contrast imager for complex aperture telescopes (HICAT): 11. System-level
demonstration of the apodized pupil Lyot coronagraph with a segmented aperture in air
[13092-71]
1309220 Demonstration of coronagraphs and wavefront control at the testbed EXIST [13092-72]
13092 21 Prototype development of broadband scalar vortex coronagraphs with phase dimples for

Vi

exoplanet imaging [13092-73]



EXOPLANET IMAGING V: TECHNOLOGY TESTBED RESULTS

13092 22

13092 23

13092 24

13092 25

13092 26

13092 27

The space coronagraph optical bench (SCoOB): 4. Vacuum performance of a high
contrast imaging testbed [13092-74]

Simulated results of the PIAA-vortex coronagraph for on-axis telescopes [13092-75]

Exoplanet detection techniques for direct imaging dark zone maintenance data sets
[13092-76]

Experimental results of the coherent differential imaging on speckle area nulling (CDI-SAN)
method [13092-77]

How to train your Jacobian: least-squares system identification for space-based
coronagraphy [13092-78]

Prototyping liquid-crystal coronagraphs for exo-Earth imaging [13092-80]

SUBMILLIMETER SKY SURVEYS

13092 28

13092 29

The LiteBIRD mission to explore cosmic inflation [13092-81]

Sidelobe optical simulations of the LiteBIRD low-frequency telescope and payload module
[13092-82]

TIME DOMAIN II: HIGH-ENERGY TRANSIENTS

13092 2B

Development of an optical and near-infrared telescope onboard the HiZ-GUNDAM mission
[13092-86]

SPACE INTERFEROMETRY FOR GRAVITY WAVES AND BLACK HOLES

13092 2C

13092 2D

Part Two

13092 2F

13092 2G

LISA telescope development status and flight design [13092-88]

The Black Hole Explorer: motivation and vision [13092-90]

The Black Hole Explorer: astrophysics mission concept engineering study report [13092-92]

The Black Hole Explorer: instrument system overview [13092-93]

vii



SOLAR SYSTEM AND THE SUN

13092 2H NEOMIR: ESA’s space-based infrared mission for NEO detection and early warning
[13092-94]

13092 21 CODEX optical design and alignment [13092-95]

13092 2J Design and performance of MIRS infrared imaging spectrometer onboard MMX mission
[13092-96]

SPACE ASTRONOMY ON THE SURFACE OF THE MOON

13092 2L  Lunar meter-wave telescope (TSUKUYOMI) as one of Japanese lunar plans [13092-99]

13092 2M  The dark ages explorer (DEX): desigh and development of a lunar far side radio
interfferometer for neutral hydrogen cosmology observations [13092-100]

13092 2N MoonlITE: a CLPS-delivered NASA Astrophysics Pioneers lunar optical interferometer for
sensitive, milliarcsecond observing [13092-101]

POSTER SESSION: MISSION CONCEPTS AND TECHNOLOGIES FOR SMALL SPACECRAFT

13092 2P  Pandora astrophysics pioneers SmallSat detector testing progress [13092-103]

13092 2R  CubeSpec: optical payload [13092-105]

13092 2S CubeSpec: development of the payload control unit for a high-resolution spectroscopy
CubeSat [13092-106]

13092 2T Accurate deployable mirrors for small optical CubeSat telescope: design and laboratory
validations [13092-107]

13092 2U A SmaliSat mission study for STARLITE: superluminous tomographic atmospheric
reconstruction with laser-beacons for imaging terrestrial exoplanets [13092-108]

13092 2V Development of liquid crystal tunable filters (LCTFs) for small satellites [13092-109]

13092 2W  Experimental validation of a full Stokes spectropolarimeter for space applications
[13092-110]

13092 2X Development of the broadband Fourier transform IR imaging spectrometer with common
path wavefront division phase-shift interferometry for compact satellite payload
[13092-111]

13092 2Y  STARI: starlight acquisition and reflection toward interferometry [13092-112]

viii



13092 2Z  Miniaturization of the RAFTER optical design for CubeSat environment [13092-113]

13092 31 Attitude and orbital control simulation for VERTECS [13092-115]

13092 32 VERTECS: design and development of U CubeSat structure for observations of
extragalactic background light [13092-116]

13092 33  VERTECS: operational and power management strategy [13092-117]

POSTER SESSION: ASTROMETRY

13092 34 A centred three mirror anastigmat [13092-184]

13092 35 Evaluation and verification plan for JASMINE telescope optics on the ground [13092-185]

13092 36  Structural, thermal, and optical stability of the JASMINE telescope system [13092-18¢]
POSTER SESSION: MID- AND FAR-INFRARED MISSION CONCEPTS AND TECHNOLOGIES

13092 38 A robust bandpass filter for mid- and far-infrared cryogenic space telescopes by simple
photo-lithography [13092-231]

13092 39  Preparing future instrument to high-precision spectroscopy of the cosmic microwave
background [13092-232]

13092 3A  The continuous adiabatic demagnetization refrigerator for the probe far-infrared mission for
astrophyiscs (PRIMA) [13092-233]

13092 3B PRIMA: science cases and requirements for the photometric and polarimetric PRIMAger
far-infrared camera [13092-234]

13092 3D Development of the CdZnTe immersion grating spectrometer for the detection of snow-lines
with high-resolution spectroscopy [13092-236]

13092 3E  Transmittance measurement of high-resistivity CdZnTe at cryogenic temperature for
material selection of the immersion grating for the next-generation infrared telescope
GREX-PLUS [13092-237]

13092 3F Development of a mid-infrared refractive index measurement system at cryogenic

temperature for the development of an immersion grating to be onboard next-generation
infrared space telescope GREX-PLUS [13092-238]



POSTER SESSION: WIDE FIELD SURVEY MISSIONS

13092 3G  Euclid commissioning results: the near infrared spectrometer and photometer (NISP) signal
detection chain [13092-239]
13092 3H Euclid: the near infrared spectrometer and photometer (NISP) instrument operations
[13092-240]
13092 3 Decoding optical aberrations of low-resolution Instruments from PSFs: machine learning
and Zernike polynomials perspectives [13092-241]
13092 3K Resolving the dark current anomaly in the Nancy Grace Roman Space Telescope focal
plane [13092-244]
13092 3M  How to tame your dragon’s breath: edge design o minimize scattered light from sources
outside of SPHEREX field of view [13092-247]
13092 3N Spectral response of the SPHEREX telescope [13092-248]
13092 30 The stray light baffle for the ARRAKIHS mission [13092-250]
13092 3P A low-cost innovative observatory for the reionization explorer mission (REX) [13092-251]
POSTER SESSION: MANUFACTURING, OPTOMECHANICAL, AND ELECTRONICS TECHNOLOGIES
FOR SPACE APPLICATIONS
13092 3R Repurposing the James Webb Space Telescope’s center of curvature optical bench
hexapod for future mirror calibration testing at NASA Marshall’s x-ray and cryogenic facility
[13092-253]
13092 3S RNDR-DEPFET detectors: deep sub-electron active pixel sensors with high time resolution
[13092-254]
13092 3V Advancement in thin film coatings for space applications [13092-259]
13092 3W  Characteristics of initial tool influence function on cordierite substrates [13092-260]
13092 3Y Lightweight foam-based reflective thin film panels for radio telescopes [13092-263]
13092 3Z  CFRP mirror with opfical quality manufactured by replica technology [13092-264]
13092 40 ZERODUR glass-ceramic thermal and mechanical frades for the next generation of space

telescopes [13092-265]



POSTER SESSION: EXOPLANET TIME SERIES OBSERVATIONS: SCIENCE DATA PROCESSING AND
SIMULATIONS

13092 43 ExoSim 2: the new exoplanet observation simulator applied to the Ariel space mission
[13092-270]
POSTER SESSION: EXOPLANET TIME SERIES OBSERVATIONS: DETECTORS, ELECTRONICS, AND
OPERATIONS

13092 45 CCD290-99 prototype camera and proton irradiation test for the Earth 2.0’s microlensing
telescope [13092-273]

13092 46 On-board control procedures for the PLATO space mission [13092-274]

13092 47 Advancements and evolution of PLATO's instrument control unit: insights from engineering
model performance testing to qualification model development [13092-275]

13092 48 The PLATO ICU data compression chain: SW architecture and preliminary performance test
results [13092-276]

13092 49 The Ariel payload electrical and electronic architecture: a summary of the current design
and implementation status [13092-277]

13092 4C  The instrument control unit of the AIRS instrument on-board the ARIEL mission: design status
after PDR [13092-280]

13092 4D The application software for the instrument control unit of the Ariel mission: report on the
development status [13092-281]
POSTER SESSION: EXOPLANET TIME SERIES OBSERVATIONS: OPTICS, OPTOMECHANICS, AND
MODELING

13092 4E  PLATO: verification of in-orbit performances through STOP analysis [13092-44]

13092 4G Aluminum based large telescopes: the ARIEL mission case [13092-284]

13092 41 Development, manufacturing, and testing of Ariel’s structural model prototype flexure

hinges [13092-288]

13092 4K PAOS: a fast, modern, and reliable Python package for physical optics studies [13092-290]

13092 4L ARIEL payload STOP analysis: a view on the in-flight operational cases for the telescope

assembly [13092-291]

Xi



Xii

POSTER SESSION: EXOPLANET TIME SERIES OBSERVATIONS: ASSEMBLY, INTEGRATION, AND TEST
RESULTS

13092 4N Focal plane assemblies (FPAs) assembly, integration, and verification (AlV): from small to
large array detectors [13092-293]
13092 4Q Comparison of PLATO telescope optical unit test results at ambient and in cryo-vacuum
environment for definition of focus plane [13092-297]
13092 45 INTA as test house for PLATO: telescopes TVAC testing and calibration set-up preparation
and EM results [13092-299]
13092 4T INTA as test house for PLATO: telescope flight model TVAC testing and calibration first results
[13092-300]
13092 4U  Planning the integration and test of a space telescope with a 1 m aluminum primary mirror:
the Ariel mission case [13092-301]
13092 4V Cryogenic testing of the integrated Ariel space telescope: design of the optical test
equipment [13092-302]
13092 4W  Stability of the OGSE Vis-NIR illumination sub-system for the future ARIEL space mission
[13092-303]
POSTER SESSION: EXOPLANET TIME SERIES OBSERVATIONS: THERMAL CONTROL AND SPACE
ENVIRONMENT
13092 4Y  The electrical design of the thermal control systems of the all-aluminum ARIEL telescope
[13092-120]
13092 50 Consolidation of surface charging analyses on the Ariel payload dielectrics in the early
transfer orbit and L2 space environments [13092-122]
Part Three
POSTER SESSION: EXOPLANET IMAGING: JWST
13092 52 ESCAPE project: fundamental detection limits of JWST/NIRCam coronographic observations
[13092-124]
13092 53 The effects of binary reference stars on JWST NIRCam coronagraphy [13092-125]
POSTER SESSION: EXOPLANET IMAGING: THE ROMAN CORONAGRAPH
13092 55 The Roman coronagraph community participation program: observation planning

[13092-127]



13092 56

The Roman coronagraph community participation program: data reduction and
simulations [13092-128]

13092 57 High-contrast polarimetric observations of debris disks through the Roman Coronagraph
Instrument [13092-129]
13092 58 ESCAPE project CAPyBARA: a Roman Coronagraph simulator for post-processing methods
development [13092-130]
13092 59  Precision alignment mechanisms for the coronagraph instrument aboard the Roman Space
Telescope [13092-131]
POSTER SESSION: EXOPLANET IMAGING: STARSHADES
13092 5A A comparison of solar and stellar coronagraphs that make use of external occulters
[13092-132]
13092 5C Computation of the Fresnel diffraction of starshades based on a polygonal approximation
[13092-134]
13092 5D  Starshade concepts for the Habitable Worlds Observatory [13092-135]
POSTER SESSION: HABITABLE WORLDS OBSERVATORY
13092 5H  Architectural considerations for the Habitable Worlds Observatory [13092-139]
13092 5J Leveraging the Roman coronagraph approach for the HWO error budget [13092-143]
13092 5K ExoSpec project: exoplanet spectroscopy technologies for the Habitable Worlds
Observatory at NASA’s Goddard Space Flight Center [13092-144]
13092 5L How the Habitable Worlds Observatory's field of regard will impact the use of precursor
science [13092-145]
13092 5M  HWO Yyield sensitivities in the NIR and NUV [13092-146]
POSTER SESSION: WAVEFRONT SENSING AND SEGMENT PHASING
13092 50 Membrane space telescope: active surface control with radiative adaptive optics
[13092-148]
13092 5P Membrane space telescope: case study of a deployable large aperture [13092-149]

xiii



13092 5Q Phasing a small deployable optical space telescope using focal-plane wavefront sensing
[13092-150]

13092 5R  White light interferometry: a method for coarse phasing segmented telescopes without
dedicated hardware [13092-151]

13092 55  An efficient method for image based coarse alignment of a segmented space telescope
[13092-153]

POSTER SESSION: EXOPLANET IMAGING: PHOTONICS AND INTEGRATED OPTICS

13092 5T  Simulation of a single photon counting photonic spectrograph for exoplanet atmospheric
characterization [13092-154]

13092 5V Hardware development towards the demonstration of an ideal photonic coronagraph
[13092-156]

13092 5W  Sympathy for the nulling [13092-157]

13092 5X  Tunable kernel-nulling interferometry for direct exoplanet detection [13092-158]

13092 5Y TESERACT: twin Earth sensor astrophotonic CubeSat [13092-305]

POSTER SESSION: EXOPLANET IMAGING: CORONAGRAPHS, OPTICS, AND DEFORMABLE
MIRRORS

13092 60 Experimental verification of the parabolic deformable mirror for the ExoSpec project
[13092-160]

13092 61 Efficient mirrorlet array based integral field spectrometer for HWO [13092-161]

13092 63  Black silicon BRDF and polarization for coronagraphic pupil masks [13092-163]

13092 65 Impact of near-angle scatter on exo-Earth coronagraphy [13092-1646]

13092 66 Coronagraph design survey for future exoplanet direct imaging space missions [13092-169]

POSTER SESSION: EXOPLANET IMAGING: SENSING, CONTROL, ALGORITHMS, AND DATA
PROCESSING

13092 67 Efficient methods for computing dynamic completeness [13092-170]

Xiv



13092 68

Mid-order wavefront control for exoplanet imaging: preliminary characterization of the
segmented deformable mirror and Zernike wavefront sensor on HiCAT [13092-171]

13092 69 A parameter scan of dark zone maintenance for high-contrast imaging of exoplanets using
theoretical and experimental implementations [13092-172]
13092 6B High-contrast speciroscopy testbed (HCST): tip/tilt sensing in reflection of the vector vortex
coronagraph (VVC) [13092-174]
13092 6C A hardware implementation for low-order wavefront sensing and control in exoplanet
imaging [13092-175]
13092 6E  Revisiting the Borde-Traub focal plane wavefront estimation technique for exoplanet direct
imaging [13092-177]
13092 6F  Absolute and differential complex E field reconsiruction by phase shifting interferometry
[13092-178]
13092 6G  Evaluating HOWFSC algorithm implementations on embedded space processors
[13092-179]
13092 6H A deep reinforcement learning approach to wavefront control for exoplanet imaging
[13092-180]
13092 61 ESCAPE project: investigating active observing strategies and post-processing methods for
exoplanet high-contrast imaging with future space missions [13092-181]
13092 6J ESCAPE project: testing active observing strategies for high-contrast imaging in space on
the HiCAT testbed [13092-182]
POSTER SESSION: EXOPLANET IMAGING: POLARIZATION
13092 6K  The space coronagraph optical bench (SCoOB): 3. Mueller matrix polarimetry of a
coronagraphic exit pupil [13092-187]
13092 6L  Polarization effects on high contrast imaging: measurements on THD2 bench [13092-188]
13092 6M  The space coronagraph optical bench (SCoOB): 5. End-to-end simulation of polarization
aberrations [13092-189]
POSTER SESSION: EXOPLANET IMAGING: POLARIZATION
13092 60 Exiremely large optical space telescope comprising formation-flying ultra-small satellites:
science requirements and telescope concept [13092-191]
13092 6P  The Black Hole Explorer: operating a hybrid observatory [13092-193]

XV



13092 6Q

The Black Hole Explorer: photon ring science, detection, and shape measurement
[13092-194]

13092 6R  The Black Hole Explorer: using the photon ring to visualize spacetime around the black hole
[13092-195]
13092 6S  The Black Hole Explorer (BHEX): preliminary antenna design [13092-194]
13092 6T Receivers for the Black Hole Explorer (BHEX) mission [13092-197]
13092 6U  The Black Hole Explorer cryocooling instrument [13092-198]
13092 6V The Black Hole Explorer: back end electronics [13092-199]
13092 6W  High data rate laser communications for the Black Hole Explorer [13092-200]
13092 6X Black hole spacetime and properties of accretion flows and jets probed by Black Hole
Explorer: science cases proposed by BHEX Japan team [13092-201]
POSTER SESSION: TIME DOMAIN: HIGH ENERGY TRANSIENTS
13092 6Y Telescope lens design for Terzina payload [13092-202]
13092 6Z Design and fabrication of the double Kosters prism for NIR telescope of HiZ-GUNDAM
satellite [13092-203]
POSTER SESSION: SUBMILLIMETER, MILLIMETER, AND RADIO
13092 70 Using Zemax programming language and APl as a method to perform parametric ghost
analysis, chromatic aberrations, and baffle thermal loading on the LiteBIRD medium and
high frequency telescopes [13092-204]
13092 72  Electrical architecture and development of the digital processing unit of the payload
onboard the LiteBIRD space mission [13092-206]
13092 73 Antenna pattern measurements of a LiteBIRD low-frequency telescope scaled antenna in
a cryogenic chamber [13092-207]
13092 74 Near-field antenna pattern measurement and holographic phase retrieval of a LiteBIRD
high frequency telescope optical model [13092-209]
1309276 Development and precision characterisation of broadband anti-reflection-coated

XVi

mm-wave components [13092-211]



POSTER SESSION: ASTRONOMY ON THE SURFACE OF THE MOON

1309278 A 1-50 MHz short dipole antenna for observing the 21 cm global signal on the Moon
[13092-213]

1309279 Low-frequency antenna design to observe the 21 cm global signal from the Dark Ages with
the lunar telescope, TSUKUYOMI [13092-214]

13092 7B Test results of GrainCams EQM payload for the CLPS lunar rover [13092-97]

POSTER SESSION: SOLAR SYSTEM AND HELIOPHYSICS

13092 7C In-flight star calibration and simulation methodology for the Metis coronagraph on board
solar orbiter [13092-2146]

13092 7E  New high-resolution solar spectrum in the 0.7-1.7 yum domain obtained with the ACS-NIR
spectrometer (TGO) [13092-218]

13092 7G  Laboratory spectroscopic ellipsometer for bidirectional reflectance of planetary surfaces
[13092-220]

13092 7H Onboard scientific image data compression scheme of Martian Moons eXplorer (MMX)
[13092-221]

13092 71  StrayLight analysis update of Janus, the ESA mission JUICE camera [13092-222]

13092 7) Opto-mechanical design of a bifocal panoramic lens for space applications [13092-223]

13092 7K Characterization of the polarizing filters for the EnVisS camera [13092-225]

13092 7L  Setting up a laboratory test bench for optical verification and testing of the EnVisS camera
prototype [13092-226]

13092 7N Ejecta plume observability from an asteroid small impactor mission [13092-228]

13092 70  Polarimetric characterization of the coronal diagnostic experiment (CODEX) [13092-229]

XVii



