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CURRENT & NEXT-GEN

SPECTROSCOPIC SURVEYS
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Flux-limited Surveys?

= To maximize the sample
density at the dark energy-
dominated era
(z <~ 0.8)

= To study various
astrophysical phenomerf
other than just
dark energy
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KOREAN COMMUNITY
AND NEXT-GEN SPECTROSCOPIC SURVEYS

Experience of Capacity of Korean Community
International Surveys

Lead some key sciences




KOREAN LARGE SPECTROSCOPIC

ELESCOPES (KLST)

Dec 2019

Jan-Sep 2020

Aug-Oct 2020

Jul 2022 - 2023

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
KASI Qrontier selected
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CURRENT KLST WORKING GROUPS

)

Extragalaxy/Cluster Science Ho Seong Hwang, Jubee Sohn, 0|4 = (SNU), Bt=, 8 &=4,
A, 0| 3H, ol=& (KASI)
Large-scale Changbom Park(KIAS), David Parkinson(KASI), Arman Shafieloo,
Structure/Cosmology Anthony Carr (KASI), Benjamin L'Huillier(Sejong U.), Cristiano
Sabiu(U. Seoul), & =5t S & (KIAS), Motonari Tonegawa,
Stephen Appleby(APTCP), & &5HKAIST), & 53| (PSU)
Telescope/Observatory/ Jeong-Yeol Han, Chung-Uk Lee, Yunjong Kim (KASI), 2t &, 0| S
Instrumentation T, O| X| 2 (KASI), B, o] & (LeoSpace), 4B &, BB

(Hanhwa System), 2 (KRISS), 78 & (Green Optics), €I
(KOPTI), A5t (Arizona), = F2HAjou U.)

Project Management Sungwook E. Hong, Jae-Woo Kim, Arman Shafieloo(KASI)
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Stellar/(Exo)Planetary Science Soung-Chul Yang, Sang-Hyun Chun, M 3, &4, =24 4 (KASI),
Ot Z (Ehwa U.), 0|4 (CNU), &= 5 (Kongju U
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Jun. 19, 2024
Korean Instrumentation
Scientist Meeting @ SPIE
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(13:00 ~ 17:00) / Pacifico Yokohama,

. 2024 SPIE Jl=1W &3
2024 SPIE Astronomical Telescopes + Instrumentation
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Oct. 18 & 29, 2024

S Special sessions @

WHAT KOREAN COMN

w1 Korean Asironomical

BT

Status of Large Spectroscoic
Surveys

Arman Shafieloo ,

| ! | /Space Science Society ||l T
Meetings iy

KAS, 2024 Fall meeting
16-18 October 2024, Z 8

2

Key Science 1, Rubin LSST follow-up in the context of
stellar populations

The 2030's will be the beginning of the main era of spectroscopy in
astronomy

The proposals like MSE, MegaMapper, DESI-2, Spec-S5, and
upcoming/on-going surveys like PFSTHETDEX, etc all give us more
justification for the bright future of large spectroscopic surveys ofge’
the 2030's and beyond. f
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Nov. 27-29, 2024
2"d Workshop




BASIC REQUIREMENTS

Telescopes Two 6.5m-telescopes @ Southern hemisphere
Survey Magnitude Limit J&PAEIY.

Wavelength Range 370-1,800nm

Field of View 1.8deg / 2.5deg?

Spectral Resolution 6,000(low-res), 45,000(high-res)

Multiplexing 13,000(low-res), 3,000(high-res)




MOS Multiplex

BASIC REQUIREMENTS
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Past, on-going and upcoming Stellar Spectroscopic Surveys (with MOS)
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Hubble Depth Survey

- A complete spectroscopic survey of the local universe

1. Deep (z ~ 1) > evolution of universe (DE science) & tracers
2. Wide (area >> 1000 deg?) -> large scale structure sciences (initial conditions)
3. Dense (mean d ~< 5 h''Mpc) > physics of galaxy formation. high-order statistics

4. Complete = no sampling biases. unexpected findings. satellite system survey / dark halo survey

5. Compatible with parallel surveys ->sparse & deeper rare object surveys (LRGs, ELGs, QSOs ...)




UNDERSTANDING

Spectroscopic Survey
uptoz~1

(92e1mg Suegy Sigp) WOZHOH

First complete spectroscopic survey of the
Universe of 8Gyr
Solving the problems of dark matter/energy

Measuring galaxy clustering without bias

Studying early universe using quasars at z> 6
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Mapping the Universe
at 8Gyr ago
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Making the galaxy map at 8Gyr ago
Discovering new galaxy clusters & large-
scale structures

Studying their evolution during 8Gyr

Testing cosmic inflation using density field
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Current Limitation

SDSS

DESI

0 4 06 08 10 12 14 16
Redshift

Limits on telescopes & technology

Bias due to the color/type selection
Insufficient for coherent understanding of the
Universe

18 20 22

Needs large optical/NIR spec. survey with
large telescopes

Needs spec. data @ r=22-23 (J~22)

10-23k galaxies per deg?

J




UNDERSTANDING

M/L Dwarfs
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* dwarfs

Hertzsprung—Russell diagram
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Spectral type

Age of Universe & early element abundance
Formation time of disks & halos

Low-mass tail of stellar IMF

Host stars of habitable exoplanets

® Aims M-dwarfs with r<22 within 2.5-15 kpc

\ (c.f. LAMOST: r<19-20) )

Chemically Peculiar Stars
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® He-rich stars
- Differences on Helium abundance
- Star formation & chemical abundance

® Metal-poor stars
- Chemical abundance due to the SNs

\- Stars formed at the early Milky Way

Red Giants
at Nearby Galaxies

y [deg]
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® GCiants at nearby galaxies
- Kinematic mapping of galaxies
- Metallicity mapping of galaxies

® Galaxy formation study from galactic
structures

® Understanding the formation of Milky Way

\ using the comparison )




PLAN FOR FEASIBILITY STUDY (‘24-26)

» Scientific topics
» Key topics (‘24)
» Detailed studies (late ‘24-early ‘25)
» Concept on instruments & facilities
» Key requirements & concept (‘24)
» Detailed studies (late ‘24-early ‘25)
» Technology system diagram/planning (‘25) &
» Observatory candidates studies (‘25)
» Planning
» Risks & resolutions ('25)

» Roadmap, budget, operation strategy
('25-early ‘26)

» Writing reports for the next step ('26)




