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SPECTROSCOPIC SURVEY:

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 (8.1m) and GMT (24.5m). 

 We have been involved with various large programs, 

maybe its time to lead!

@ SSG 2023



@ SSG 2023



WHAT KOREAN COMMUNITY WANTS: 4

1. UNDERSTANDING 8GYR HISTORY OF THE UNIVERSE

⚫ 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

Spectroscopic Survey 

up to z ~ 1
Current Limitation

⚫ Limits on telescopes & technology

⚫ Bias due to the color/type selection

⚫ Insufficient for coherent understanding of the 

Universe

⚫ Needs large optical/NIR spec. survey with 

large telescopes

⚫ Needs spec. data @ r=22-23 (J~22)

⚫ 10-23k galaxies per deg2

SDSS

DESI

Mapping the Universe 

at 8Gyr ago

⚫ 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

@ Qrontier Proposal



WHAT KOREAN COMMUNITY WANTS: 5

2. UNDERSTANDING OUR GALAXY

⚫ 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)

M/L Dwarfs Chemically Peculiar Stars

⚫ 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

⚫ Giants 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

@ Qrontier Proposal



Large Telescope

Wide-field MOS

Optical/NIR

Flux-limited

Southern Hemisphere

Surveying objects with r~22 without bias

(1hr-exposure, R~2,000)

1. Measuring spectra of stars within Milky 

Way up to r~22

2. 3D mapping of ~100M extragalaxies up 

to past 8Gyr

3. Unexpected discoveries!!!

• Originality compared to 
other planned surveys

• Synergies with Korean community-

associated facilities (GMT, Gemini, VRO)
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1.추진경과

기획위원회 3회 , 실무회의 4회, KASI 연구진중간점검１회

총 8회전문가회의와시설장비활용수요조사를실시하여

「탐사전용대형망원경을이용한차세대분광탐사개념설계 R&D」사전기획보고서를마련

@ Pre-Study Report



Initial survey to KAS members

• Oct. 18-31, 2023 

(after KAS fall meeting)

• 19 answers

→ Will be renewed early 2024!

6m-class
(MegaMapper)

8m-class
(Subaru PFS)

10m-class
(MSE)

>15m-class

Exoplanets Stars & GCs

in MW

Extra-

galaxies

LSSs ETC

@ Pre-Study Report
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@ Pre-Study Report



PLAN FOR FEASIBILITY STUDY (‘24-26)

 Scientific topics

 Key topics confirmation (early ‘24)

 Detailed studies on key(+alpha) topics (late ‘24-early ‘25)

 Concept on instruments & facilities

 Requirements & concept confirmation (‘24)

 Technology system diagram & planning (‘25)

 Observatory candidates studies (‘25)

 Planning

 Relation with other planned international surveys (’24-early ‘25)

 Risks & resolutions (’25)

 Roadmap, budget & operation strategy (’25-early ‘26)

 Writing reports for the next step (’26)

Kick-off Meeting

2:30 PM Today!


