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ASTRONOMY & ASTROPHYSICS IN 2020s

» Arrival of 4" generation of telescopes and surveys
INncluding large telescopes (DESI, LSST, GMT, WFIRST, TMT, etc.)

» Going high resolution: Shifting from imaging to spectroscopy

Seeking an opportunity to lead in wide-deep field
multi-object spectroscopy (5™ generation)



CURRENT AND NEAR-FUTURE STATUS

» 2000s-2010s

» Multi-object spectroscopy on the 2m-class telescopes
» Example: SDSS with a 2.5 meter size telescope

» 2020s

» Large-scale spectral surveys with the 3~4dm-level telescopes
» Example: DESI with a 4 meter telescope and 5000 fibers
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11 billion years of history in one map: Astrophysicists
reveal largest 3D model of the universe ever created
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See a 3D model of the universe 01:17

(CNN) — A global consortium of astrophysicists have created the world's largest three-
dimensional map of the universe, a project 20 years in the making that researchers say helps
better explain the history of the cosmos.



CURRENT AND NEAR-FUTURE STATUS

» Korean community has participated
In several international spectroscopy programs (SDSS & DESI).

» We also have access to spectrographs
IN current and future large & extremely large telescopes
such as Gemini (8.1Tm) and GMT (24.5m).

» We have been involved with various large programs,
maybe its fime to lead!
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SPM-TWIN TELESCOPES: PROJECT OVERVIEW

J. Jestis Gonzalez' and The SPM-Twin Project Team
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6.5M-CLASS SPECTROSCOPIC SURVEY?

»Why 6.5m-class?

.1 History of the Universe
» To get scientifically meaningful spectrum sample
at Hubble distance (z ~ 1) with 1-hour exposure tfime

» Why Flux-limited Survey? ol
» To maximize the sample density

at the limited dark energy-dominated era (z <~ 0.8)

» To study various astrophysical phenomena
other than just dark energy




6.5M-CLASS SPECTROSCOPIC SURVEY?

» Synergy with other surveys (example)

» Full follow-up ,
spectroscopic observations of LSST N

» Complementary of SPHEREX
with higher spatial/spectral resolutions
& different wavelength



SURVEY SPECIFICATION (TENTATIVE)
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SURVEY SPECIFICATION (TENTATIVE)

Telescope Primary Mirror Maximum Etendue
(Project name) Diameter Instrumental FoV | (A2 [mA2 degA2]) Survey Coverage (degl\z)

LRl 320c0 3,000 (shallow) + 300 (deep)
Blanco 4m 2.2 deg. 47.8

VISTA (4MQOST) 4.1m 2.6 deg. 70.1 FoV D.Iamefer (deg)

WHT (WEAVE) 4.2m 2 deg. 43.5 ~2 (mm') /~3 (gogl)
MMT 6.5m 1 deg. 26.1 Max. Multiplex

MegaMapper 6.5m 3 deg. 235 ~10,000 (mln) / ~70,000 (gOCIl)

Subaru (HSC) 8.2m 1.5 deg. 93.3 Specfral RQSO'UﬁO"

Rubin Olbs

(LSST) B 3.5 deg. 533 R ~ 2,000 (Av ~ 30-40 km/s)

MSE 11.3m 1.5 deg. 177



MULTIPLEX SPECIFICATION (TENTATIVE)

M Robotic Fiber Positioner

* Mean separation: ~4.6 mm
g sor [//r ''''''''''''''''' Tln « Positional accuracy: <~ 10 um
o » Possible options
« Echidna (FMQOS)
« Theta-phi (DESI, A-SPEC)

Fiber Core Diameter: /5 um




BUDGET (INITIAL GUESS)

Budget (USD
BT NEREETTCTTOR o single ordinary

Telescope >> /0M

OUTDATED
NOT FULLY STUDIED

(PROBABLY HIGHLY)
UNDERESTIMATED

pecirograp > 20-0UMV

project can afford this!

e Need to convince
government

« Need community
INput & support
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PAST, PRESENT, AND NEAR-FUTURE

Dec 2019

Jan-Sep 2020

Aug-Oct 2020

Jul 2022 - Now

Initial discussion started

Discuss on main survey
Start writing a brief white paper

KASI preliminary study proposal:

Pre-Study for a Large Korean
Spectroscopic Telescope
(Pl: Arman Shafieloo)

Discussion resumed
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PAST, PRESENT, AND NEAR-FUTURE

Mar-May 2023 «  Apply for KASI Qrontier

Jul-Dec 2023 « Write Qrontier Preliminary Report
(If Qrontier selected) . Form domestic/international committee

» Detailed study with committee
2024-2026 « Surveys to collect community requests from KAS (& KSSS)
(If Qrontier selected) « Write the Qrontier Final Report as an input for the next step

« Consider joining other next-gen international survey projects



