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Profile

Experimental physicist developing quantum-optical concepts, tabletop experiments, and detector-level designs for precision
measurement. The research connects squeezed light, optomechanics, and multimode interferometry to the optical architectures
and noise budgets of gravitational-wave observatories. Permanent researcher at the University of Hamburg, key researcher in
the Quantum Universe Cluster of Excellence, and holder of current leadership roles in LIGO and the Einstein Telescope.

Current appointments and leadership

Permanent Researcher, Institute for Quantum Physics
2022-present

University of Hamburg; experimental quantum optics, precision interferometry, and laboratory supervision across ten
laser laboratories.

Chair, Quantum Noise Working Group
2023-present

LIGO Scientific Collaboration.

Co-chair, Observatory Design and Noise Budget Work Package
2023-present

Einstein Telescope Collaboration.

Co-chair, Academic Advisory Committee
2022-present

LIGO Scientific Collaboration.

Key Researcher
Current

Quantum Universe Cluster of Excellence, University of Hamburg.

Founder and General Coordinator
Current

Gravitational-Wave Early Career Scientists (GWECS).

Research contributions

Hyperloss in quantum-correlated networks

01 Identified and experimentally demonstrated a phase-sensitive decoherence mechanism in which coherent spatial-mode mixing
can erase more quantum enhancement than an ordinary loss model predicts. An 8% mismatch erased 5.8 dB of observable
squeezing; phase control recovered the correlations. Corresponding author and credited lead for conceptualization, theory,
methodology, and project administration.

Internal squeezing as a measurement resource

02 Established a research program from the first experimental violation of the standard sensitivity-bandwidth limit (2017), through
the quantum-expander concept (2019), to loss-resilient force sensing and fundamental sensitivity limits (2023).

Detector architecture for LIGO and Einstein Telescope

03

Connects quantum metrology with detector-wide design: quantum-noise strategy, transverse-mode control, high-frequency
response, backscatter mitigation, and observatory-level noise budgeting.
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Recognition and funding

- Rudolf Kaiser Prize 2024 (awarded February 2025; EUR 30,000) for outstanding achievements in experimental physics,
recognizing the first experimental signal enhancement in an optical cavity through internally generated quantum correla-
tions.

- PIER Seed grant, 2022-2024: “Low-frequency mechanical oscillators under temperature gradients.”

- Collaboration-level distinctions as a member of LIGO: Special Breakthrough Prize in Fundamental Physics (2016),
Gruber Cosmology Prize (2016), Bruno Rossi Prize (2017), Princess of Asturias Award (2017), and Einstein Medal (2017).

Academic appointments

Permanent Researcher
2022-present

Institute for Quantum Physics, University of Hamburg.

Researcher [ EU Researcher

2014-2021
Institute for Laser Physics, University of Hamburg.
Researcher
2014
Leibniz University Hannover / Max Planck Institute for Gravitational Physics (Albert Einstein Institute).
LIGO SURF Research Fellow
2012,2013
California Institute of Technology.
Education
Dr. rer. nat. in quantum optics and gravitational-wave detection, summa cum laude
2014-2020
University of Hamburg. Dissertation: Taming the quantum noise: How quantum metrology can expand the reach of
gravitational-wave observatories. Supervisor: Prof. Dr. Roman Schnabel.
Specialist degree in physics, summa cum laude
2007-2013

Lomonosov Moscow State University. Integrated degree formally equivalent in Germany to a combined bachelor’s and
master’s degree. Thesis: Adaptive quantum measurements for gravitational-wave detectors. Supervisor: Prof. Dr. Farid
Khalili.

Teaching and mentoring

- Supervisor, Advanced Physics Practicum, University of Hamburg (2017-present).
- Seminar supervisor, Physik VI lecture series, University of Hamburg (2019-present).
- Experimental and research supervision across ten laser laboratories at the Institute for Quantum Physics.

Professional and community service

Peer review Conference and community organization
Referee for Nature Communications, Light: Science & Applications, - Co-organizer, Amaldi 16 conference and early-career
APS journals including Physical Review Letters, Physical Review A, workshop, Glasgow (2025).

Physical Review Resear'ch, and Physical Review X, as well as Optica - Co-organizer, TAUP 2025, Xichang (2025).
and the European Physical Journal.

Professional memberships - Co-organizer, Workshop on Gravitational-Wave Astro-
- LIGO Scientific Collaboration (2012-present) physics for Early Career Scientists, Lorentz Center (2021).
- Einstein Telescope Collaboration, Instrument Science Co-organizer of six LIGO-Virgo-KAGRA collaboration meet-

Board. INgs-

- Deutsche Physikalische Gesellschaft. Additional activity

- CHAMPP - Center in Hamburg for Astro-, Mathematicaland ~ Scientific editor for four Russian-language books on quantum com-
Particle Physics. puting, quantum technologies, and technical programming.

Languages: Russian (native), English (C2), German (B1).
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Selected publications

Selected research publications; large-collaboration papers are omitted here. The complete record is available through Google Scholar and ORCID.
"Corresponding author.
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2026
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2024

2024

2023

2023

2020

2019

2018

2017

”»

S. Grebien, J. Gurs, R. Schnabel, and M. Korobko. “Hyperloss from coherent spatial-mode mixing in quantum-correlated networks.
Nature Communications 17, 7270.
Lead: conceptualization, formal analysis (theory), methodology, and project administration.

N. Béttner, R. Schnabel, and M. Korobko. “Quadrature-witness readout for backscatter mitigation in gravitational-wave detectors
dominated by backaction.” Physical Review D 113, 102002.

4

R. Schnabel and M. Korobko. “Optical sensitivities of current gravitational wave observatories at higher kHz, MHz and GHz frequencies’
Scientific Reports 15, 25733.

M. Korobko. “Quantum Technologies for the Einstein Telescope.” Galaxies 13, 11.

J. Gurs, M. Korobko, C. Darsow-Fromm, S. Steinlechner, and R. Schnabel. “Coherent noise suppression at high-efficiency wavelength
doubling for high-precision experiments.” Optics & Laser Technology 183, 112179.

i

N. Bottner, J. Bentley, R. Schnabel, and M. Korobko. “Coherent feedback for quantum expander in gravitational wave observatories’
Physical Review D 110, 103010.

A. W. Goodwin-Jones et al., including M. Korobko. “Transverse mode controlin quantum enhanced interferometers: a review and
recommendations for a new generation.” Optica 11, 273-290.

M. Korobko, J. Stidbeck, S. Steinlechner, and R. Schnabel. “Mitigating quantum decoherence in force sensors by internal squeezing.”
Physical Review Letters 131, 143603.

M. Korobko, J. Siidbeck, S. Steinlechner, and R. Schnabel. “Fundamental sensitivity limit of lossy cavity-enhanced interferometers
with external and internal squeezing.” Physical Review A 108, 063705.

J. Slidbeck, S. Steinlechner, M. Korobko, and R. Schnabel. “Demonstration of interferometer enhancement through Einstein-Podolsky-
Rosen entanglement.” Nature Photonics 14, 240-244.

M. Korobko, Y. Ma, Y. Chen, and R. Schnabel. “Quantum expander for gravitational-wave observatories.” Light: Science & Applications 8,
118.

S. Steinlechner, N.-O. Rohweder, M. Korobko, D. Toyrda, A. Freise, and R. Schnabel. “Mitigating mode-matching loss in nonclassical
laser interferometry.” Physical Review Letters 121, 263602.

M. Korobko, L. Kleybolte, S. Ast, H. Miao, Y. Chen, and R. Schnabel. “Beating the standard sensitivity-bandwidth limit of cavity-enhanced
interferometers with internal squeezed-light generation.” Physical Review Letters 118, 143601.

Selected invited and conference talks

2026

2025

2025

2024

Squeezed light for gravitational-wave detection: current Optical layout design for the Einstein Telescope
performance and future pathways 2024
Gravitational Waves and Detection Technologies, PAS Rome Einstein Telescope Annual Meeting, Warsaw.
Meeting, Rome. Noise budget of the Einstein Telescope
Status of LVK: 04 and future plans 2023
Einstein Telescope Annual Meeting, Orsay.
Einstein Telescope German Community Meeting, Hamburg. Fundamental quantum limit achieved by internal
Quantum noise in ET: the long road ahead 2023 squeezing in cavity-enhanced sensors

Gravitational Wave Advanced Detector Workshop, Elba.
Hannover Einstein Telescope Seminar, Hannover.

Using gravitational-wave detectors to probe quantum
gravity

Gravity and Entanglement Workshop, Hamburg.
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