


CURRENT & NEXT-GEN

SPECTROSCOPIC SURVEYS

Flux-limited Surveys?

▪ To maximize the sample 

density at the dark energy-

dominated era 

(z <~ 0.8)

▪ To study various 

astrophysical phenomena 

other than just 

dark energy

• Aim for z >~ 1

• Target selection for

specific science 

cases
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KOREAN LARGE SPECTROSCOPIC
TELESCOPES (KLST)

Dec 2019 • Initial discussion started

Jan-Sep 2020
• Discuss on main survey

• Start writing a brief white paper

Aug-Oct 2020

• KASI preliminary study proposal:

Pre-Study for a Large Korean 

Spectroscopic Telescope

(PI: Arman Shafieloo)

Jul 2022 - 2023
• Discussion resumed

• KASI Qrontier selected
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MechanicalSpectrograph
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Mar. 21-22, 2024

1st Workshop



Jun. 19, 2024

Korean Instrumentation 

Scientist Meeting @ SPIE



Oct. 18 & 29, 2024

Special sessions @

Korean Astronomical

/Space Science Society

Meetings



Nov. 27-29, 2024

2nd Workshop



Jan. 11-19, 2025

Visit NOIRLab/CTIO & LCO



Mar 17-25, 2025

Visit UT Austin & UA



BASIC REQUIREMENTS

Telescopes
Two 6.5m @ Southern hemisphere
(effectively ~9.2m when aiming the same targets)

Survey Magnitude Limit r=21-22

Wavelength Range VIS + NIR

Field of View 1.8deg / 2.5deg2

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

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



BASIC REQUIREMENTS

KLST

Area: Etendue

KLST-LR KLST-HR
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⚫ 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

UNDERSTANDING 8GYR HISTORY OF UNIVERSE



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







7.2. P1 (Top Priority)

Selection Criteria:

A research facility capable of conducting innovative scientific missions that 
lead global advancements in technology. It must have full support from the 
academic community and be expected to generate significant ripple effects 
and high utility.

A. Future Facility

1. 6.5m-Class Optical Spectroscopic Telescope:

This project envisions either two 6.5-meter-class telescopes or a 
spectroscopic-dedicated telescope with equivalent light-gathering power, 
aimed at conducting spectroscopic research of the southern sky. It is a 
versatile instrument applicable across all fields of astronomy, including 
extragalactic and cosmological studies. With a target operational date of 
2035, the facility is expected to lead spectroscopic research of the southern 
sky.
Backed by a strong domestic research community focused on galaxies and 
galaxy clusters, this ambitious project aims to cover all stages of research: 
telescope construction, spectrograph development, data acquisition, and 
scientific analysis. It is anticipated to yield diverse ripple effects, including the 
acquisition of technical expertise, training of research personnel, and 
enhancement of research competitiveness.



PLAN FOR FEASIBILITY STUDY (‘24-26)
 Scientific topics

 Key topics (‘24)

 Detailed studies (late ‘24-early ‘25)

 White papers & international workshops (~ mid ’26)

 Concept on instruments & facilities

 Key requirements & concept (‘24)

 Detailed studies (late ‘24-early ‘25)

 Observatory candidates studies (‘25)

 Technology system diagram/planning (‘25)

 Planning

 Risks & resolutions (’25)

 Roadmap, budget, operation strategy (’25)

 Writing reports for the next step (late ’25)

→ Apply for funding from the Korea Aerospace Administration




