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O4a run: 24 March 2023 - 16 January 2024

https://observing.docs.ligo.org/plan/

⋆ Almost 10 months of O4 (O4a), now two-months commissioning break
⋆ LHO: 130 Mpc, LHO: 170 Mpc BNS range. Duty cycle: LHO 69%, LLO 72%
⋆ Virgo: technical problems in reaching planned high sensitivity (best ≥ 50 Mpc

BNS range, but ≈ 90% duty cycle)
⋆ KAGRA: bad luck (large earthquake on 1 Jan 2024)

→ Start of ER16 on 13 March 2024 and start of O4b on 27 March 2024.
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O4a run: 24 March 2023 - 16 January 2024

https://gracedb.ligo.org/superevents/public/O4
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Virgo in O4a and O4b

⋆ Better sensitivity at high frequency thanks to the signal recycling, worst sensitivity
at low and mid frequencies (80-200 Hz)

⋆ excess broadband noise in ”the bucket” impacts the BNS range. . .

⋆ Good news: 1.1 glitches/minute in O3b, now 0.15/minutes; many glitch families
under control (subtracted/mitigated)
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2023 management & coordination

Last year my roles were

⋆ LIGO-Virgo-KAGRA co-chair of one of 4 main working groups (CBC,
Burst, CW, Stochastic - since July 2021),

⋆ Virgo Executive Committee member (since Nov 2022)

⋆ Work group leader, COST action G2Net (Machine learning for GW
astrophysics), 2018-2023

Other CAMK members’ roles:
⋆ T. Bulik: Virgo Steering Committee (VSC), current OPUS NCN

grant leader
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2023 paper output
13 LVK or Virgo-only publications:

1 Abbott, R., et al., „GWTC-3: Compact Binary Coalescences Observed by LIGO and Virgo during the Second Part of the Third
Observing Run”, Physical Review X 13 041039 (2023)

2 Abbott, R., et al., „Search for Gravitational Waves Associated with Fast Radio Bursts Detected by CHIME/FRB during the
LIGO-Virgo Observing Run O3a”, The Astrophysical Journal 955 155 (2023)

3 Acernese, F., et al., „Virgo detector characterization and data quality: results from the O3 run”, Classical and Quantum Gravity 40
185006 (2023)

4 F Acernese, et al., „Virgo detector characterization and data quality: tools”, Classical and Quantum Gravity 40 185005 (2023)

5 Fletcher, C., et al., „A Joint Fermi-GBM and Swift-BAT Analysis of Gravitational-Wave Candidates from the Third
Gravitational-wave Observing Run”, arXiv e-prints arXiv:2308.13666 (2023)

6 Abac, A. G.,et al., „Search for Eccentric Black Hole Coalescences during the Third Observing Run of LIGO and Virgo”, arXiv
e-prints arXiv:2308.03822 (2023)

7 Abbott, R., et al., „Open Data from the Third Observing Run of LIGO, Virgo, KAGRA, and GEO”, The Astrophysical Journal
Supplement Series 267 29 (2023)

8 Acernese, F., et al., „Frequency-Dependent Squeezed Vacuum Source for the Advanced Virgo Gravitational-Wave Detector”,
Physical Review Letters 131 041403 (2023)

9 Abbott, R., et al., „Constraints on the Cosmic Expansion History from GWTC-3”, The Astrophysical Journal 949 76 (2023)

10 Abbott, R., et al., „Search for gravitational-lensing signatures in the full third observing run of the LIGO-Virgo network”, arXiv
e-prints arXiv:2304.08393 (2023)

11 Acernese, F., et al., „The Advanced Virgo+ status”, Journal of Physics Conference Series 2429 012039 (2023)

12 Abbott, R., et al., „Population of Merging Compact Binaries Inferred Using Gravitational Waves through GWTC-3”, Physical Review
X 13 011048 (2023)

13 Acernese, F., et al., „Advanced Virgo Plus: Future Perspectives”, Journal of Physics Conference Series 2429 012040 (2023)

LVK-related short author list publications:
1 Królak, A., et al., „Search for postmerger gravitational waves from binary neutron star

mergers using a matched-filtering statistic”, Classical and Quantum Gravity 40 215008 (2023)
2 Haskell, B., & Bejger, M., „Astrophysics with continuous gravitational waves”, Nature

Astronomy 7 1160 (2023)
3 Pereira, J. P., Bejger, M., Haensel, P., & Zdunik, J. L., „Crustal Failure as a Tool to Probe

Hybrid Stars”, The Astrophysical Journal 950 185 (2023)
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Machine Learning for GW astronomy

Various collaborations between LVK, CAMK/AstroCeNT, APC Paris
and INFN:

⋆ Waveform prediction/recovery (with AstroCeNT)
⋆ GW events denoising (with APC),
⋆ Trigger generation & signal classification for one-detector period

(with APC and INFN),

1 Bacon, P., Trovato, A., & Bejger, M., „Denoising gravitational-wave signals from
binary black holes with a dilated convolutional autoencoder”, Machine Learning:
Science and Technology 4 035024 (2023)

2 Trovato, A., Chassande-Mottin, É., Bejger, M., Flamary, R., & Courty, N., „Neural
network time-series classifiers for gravitational-wave searches in single-detector
periods”, arXiv:2307.09268 (2023)
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Detecting GWs with ML (arXiv:2307.09268)
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Virgo@CAMK in LVK O4, O5 and beyond
⋆ Recent OPUS NCN "Science with Gravitational Waves in the Era of

LIGO-Virgo-KAGRA Discoveries" (CAMK: 1.6M out of 4.4M total funding)

⋆ Application for financial resources for the implementation of the project under the
"Support for the participation of Polish research teams in international research
infrastructure projects" program (Ministry of Science)


