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Ground-based GW Detectors
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Ground-based GW Detectors – DRFPMI



Ground-based GW Detectors – DRFPMI + SQZ

Squeezer



Ground-based GW Detectors – DRFPMI + SQZ + FC
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2nd Generation GW Detectors
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3rd Generation GW Detectors
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Einstein Telescope Cosmic Explorer

Credit: Lisa Barsotti 



Cosmic Explorer
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Cosmic Explorer
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Credit: P. Marronetti (NSF gravity program director)





Einstein Telescope – Concept



Einstein Telescope – Design



Einstein Telescope – Design



Einstein Telescope – Design Trades



Einstein Telescope – Δ vs. 2L

• Triangle 10-km arms (1 site)

• 2L 15-km arms at 45˚(2 sites)



Einstein Telescope – Science



Einstein Telescope – Science Impacts



Einstein Telescope – Science Impacts

BINARY BLACK-HOLE MERGERS

BINARY NEUTRON-STAR MERGERS

Credit: M. Branchesi



Einstein Telescope – Milestone
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Credit: Jan Harms

Participation in the Einstein Telescope Collaboration



Einstein Telescope – Site Candidates

Einstein 
Telescope

Netherlands

Italy

Germany
42 M€

+ 870 M€

75 M€ 
+ TBD

1,400 M€

Saxony



ET Investments
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Participation in the Einstein Telescope Collaboration



Einstein Telescope – Site Candidates

Credit: L. Naticchioni



Einstein Telescope – Collaboration

• 1763 members (2024.11)
• 92 Research Units
• 257 institutions
• 30 countries



Einstein Telescope – Collaboration



Einstein Telescope – Timeline
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Credit: Jan Harms



Einstein Telescope – R&D



Einstein Telescope – R&D





ET Structure
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Instrument Science Board (ISB)
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ISB > Optics > Squeezed Light Working Group

Sungho Lee, Chang Hee Kim, Kyungmin Kim, 
Byeongjun Park

•Global design subgroup

•EPR simulation subgroup

Young-Sik Ra, Geunhee Gwak, Byeong-Yoon Go

•Squeezed light source (1550 nm) subgroup

June Gyu Park

•Global design subgroup

•PyGWINC simulation subgroup

Soojong Pak, Hojae Ahn, Sumin Lee

•Global design subgroup



ISB > Optics > 
Input Output Optics / Wavefront Sensing & Control

Soojong Pak, Hojae Ahn, Sumin Lee

•Input Output Optics working group

•Wavefront Sensing and Control working group

Sungho Lee

•Input Output Optics working group
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ISB – Optics– Core Optics Working Group (HF/LF)
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Kyung-ha Lee

•Atomic structure characterization research for 
RT and cryogenic coating potential candidates



ISB – Interferometer– Noise Characterization
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• Trying to introduce AI in the 
glitch classification

• In the future, it is possible to 
contribute to the detector 
characterization for ET that 
will be built similar to the 
KAGRA environment.

Kujin Kwak, Kihyun Jung, Woojin Lee

•Experienced with KAGRA Detector Char.

•Glitch finding, classification, elimination

Young-Min Kim

•Experienced with LIGO/KAGRA Detector Char.

•Collaboration with the UNIST group



Observational Science Board (OSB)
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OSB – Division 3– Population Studies
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Chunglee Kim, Sumi Lee, Seohyun Park

• BBH populations of astrophysical origin

• BH mass spectrum and BBH formation

ET will be sensitive to observe 
massive BBHs than those 
detectable by LIGO-Virgo-
KAGRA detectors 

• Mass of ET sources: O(1) ~ 
O(10,000) of Msun

• Redshift : up to O(10)~O(100)

→Participating in the ET Blue 
Book (science cases) 

→ET mock data challenge



OSB – Division 7– Stellar Collapse and Isolated Neutron Stars
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Kujin Kwak, Kihyun Jung

•Numerical method developed for the relativistic photon 
radiative transfer  → Neutrino transfer during the core 
collapse

Young-Min Kim, Jinho Kim

•Numerical simulation for EOS of neutron stars

•Collaboration with the UNIST group

• LMXBs (Low Mass X-ray Binaries): 

• XRBs (X-ray Bursts), Superbursts, Evolution and population studies in 
collaboration with Ewha and IBS/CENS

• Stellar evolution (SE) of massive stars with MESA (public SE code)

• Pre-supernova models with different conditions

• Predicting neutrino fluxes as well as GW signals

Credits: Virgo Collaboration

Credits: Max Planck Institute for Astrophysics



Korean Group in the ET Collaboration
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Korean Research Unit 

✓ 20 members from 7 institutions 

(KASI, KAIST, KHU, UNIST, EWU, SKKU, Yonsei)

✓ KGWG: 68 members (2024-09-19)

✓ 14 members in 2022, at the start of the ET 

Collaboration

✓ NIMS group will join soon!




