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• Astro2020  I: Facilities (310 White Papers) 

• Astro2020 II: Science (584 White Papers)   
http://sites.nationalacademies.org/DEPS/astro2020/index.htm 

• Voyage 2050 (97 White Papers)                  
https://www.cosmos.esa.int/web/voyage-2050/white-papers

Kavli IPMU 鈴木尚孝

http://sites.nationalacademies.org/DEPS/astro2020/index.htm
https://www.cosmos.esa.int/web/voyage-2050/white-papers


Astro2020 
6 panels

• Cosmology 

• Stars, the Sun, Stellar Populations 

• Galaxies 

• Exoplanets, Astrobiology, the Solar System 

• ISM, Star and Planet Formation 

• Compact Objects, Energetic Phenomena



Recap: 2010 Decadal Survey Recommendations

• 1: WFIRST 

• 2: Small (SMEX) and 
medium-size (MIDEX) 
Explorer missions (5-
Year Time Scale) 
NuStar, WISE, TESS, 
SPHEREx 

• 3: LISA 

• 4: IXO (International 
X-ray Observatory) 
Cancelled

• 1: LSST 

• 2: Mid-Scale Innovation 
Program: 

     SDSS-IV, ACT, ZTF, EHT, 
Polarbear, CARMA, PAPER 

• 3: GMT 

• 4: Cherenkov Telescope 
Array

SPACE Ground Based Facilities



2020 Decadal Survey 勝手な予想 
Keywords: GW, Planet, Reionization, Neutrino, FRB

• 1: LUOVIR/OST/
HabEx/LynX 

• 2: LISA x Pathfinder 

• 3: ngVLA / SKA 

• 4: Mid/Small-Size 
Projects 

• AXIS, CDIM, CETUS, 
Earthfinder, GEP, PICO, 
PEMMA, Starshade, 
STROBE-X, TAP

• 1: GMT x TMT 

• 2: Southern Hemisphere 
Multi-Spectrograph 

• 3: Multi-Messenger 
Astronomy  

• 4: Mid/Small-Size 
Projects 

SPACE Ground Based Facilities



光赤外天連：LoI 
Missing Factors• 12件の応募は少ない、小型中型計画があっ

てもよいのでは？ 

• 2030年代のすばる望遠鏡の姿 (HSC & PFS) 

• Multi-Messenger Astronomy (GW & Neutrino　　
e.g. POEMMA) 

• 日本独自の計画 

• 予算規模と地上とスペースを分けて考える 

• LSST を参考にすばるの将来を考える



Ground Based Facilities 
Post LSST (2022-32) by Steven Kahn

• 0: Extend the Survey   

• 1: Modest Cost Modification  

• 2: Replacement of Camera



Post LSST : Extend the Survey 

延長するメリットはあまりない 
唯一、固有運動測定がより正確になる



Post LSST : Modest Modification

• Upgrade CCDs 

• Intermediate 
Filter (5-bands) 

• Narrow-band 
(Δλ15-20nm)



Post LSST : Replacement of Camera

• 1: Multi-Spectrograph ($500M) 

• 2: IR Camera ($500M) : 1.0-1.8 micron                        

• HgCdTe (MCT), Germanium CCD, InGaAs 

• 3: CMOS ($100M) :  Hz - kHz survey
Germanium CCD CMOS



MegaMapper 
Southern Hemisphere Multi-Spectrograph



MegaMapper (20,000 fibers, FoV 7 deg) 
on Magellan-Style Telescope



MegaMapper, MSE, LSSTspec & SpecTel

SpecTel: 8-12m 
New Telescope 
Ellis & Dawson

Schlegel et al 
arxiv: 1907.1171



Astro2020: ATLAS Probe



ATLAS (1.5m, R-1000, FoV 0.4 deg2 
NIR λ1-2.1 micron, MIR 2.1-4 micron)

DMD:  
Digital Micro Mirror Devices



The End of Galaxy Surveys  
by Jason Rhodes



Summary

• 新しい Technology も積極的に 

• スペースと地上それぞれの発展を 

• 独自の案も進めたい 

• LoIを12月に！ 

• 2030年代のすばる望遠鏡の課題（北天探査、
HSC改造、PFSによるLSST領域探査等)



Telescope Ranking 
What is the successful Telescope？ 

• 1: Planck 

• 2: SDSS 

• 3: LIGO 

• 4: WMAP 

• 5: HST 

• 6: Hershel 

• 7: Kepler

2009　Nature　Article 
Madrid & Macchetto 

arxiv : 0901.4552

2010-2019  
ADS Citation ranking


