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An oversight in the analysis presented in [1] led to an overly optimistic estimate of the sensitivity of
the cross-correlation search to a dark photon dark matter signal. Specifically, the overlap reduction
function (ORF) used for the contribution of the finite light speed effect (“common-mode” mirror
motion within either interferometer arm leading to an apparent differential strain) [2] was taken to
be the same as the ORF for the true differential-mode mirror motion. As reported in [3], the ORF for
the finite speed effect (−0.18) is, instead, significantly smaller than that for true differential motion
(−0.9). Since the ORF values are squared in computing the coupling strength ϵ2, the sensitivity
reduction of the cross-correlation results depicted in Figure 3 in [1] is substantial. Hence, we include
here a revised Figure 3 to supersede that in [1]. Because the relative importance of the finite
speed contribution is larger at higher frequencies, the sensitivity degradation is greater at higher
frequencies. The results from the BSD analysis, which does not rely upon cross correlation, are
unchanged from those shown in [1], and now provide more constraining upper limits on the coupling
strength of dark matter to baryons across most of the frequency range.

Following the same notations in [1], the square root of the amplitude ratio of the cross-correlation
for two signal channels in the frequency domain is given by√√√√∣∣∣∣∣ ⟨h∗
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where v0 ≃ 220 km/s is the velocity of dark matter orbiting around the galaxy center, L is the arm
length of the interferometer, I, J are the detector indices, αIJ is the factor effectively taking into
account the ratio of ORFs between the two signal channels, which is given by
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and thus
αH1L1 ≃ 0.18. (5)

The relation between the cross-correlation for two signal channels and the coupling strength ϵ is
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where γD,H1L1 = −0.9 is the ORF of the differential-mode signal for the LIGO-H1 and LIGO-L1
detector pair.

We see here that the reduced ORF, i.e., γD,H1L1×α2
H1L1 ∼ 0.03γD,H1L1 instead of γD,H1L1 for the

ORF of the common-mode signal, implies a larger upper limit on ϵ2 – see Fig. 1 in this erratum.
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FIG. 1. Updated Fig. 3 of [1], showing the effect of the reduced ORF on the cross-correlation upper limits (BSD limits remain
the same). Even though the fast Fourier Transform length TFFT is lower (compared to that of cross correlation) at higher
frequencies, the improvement factor resulting from the finite time correction is orders of magnitude larger than the reduction
in sensitivity due to a shorter TFFT.
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M. Fukushima,21 P. Fulda,69 M. Fyffe,6 H. A. Gabbard,66 B. U. Gadre,102 J. R. Gair,102 J. Gais,106 S. Galaudage,5

R. Gamba,13 D. Ganapathy,67 A. Ganguly,19 D. Gao,174 S. G. Gaonkar,11 B. Garaventa,82, 110 C. Garćıa-Núñez,90
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F. Y. Khalili,87 S. Khan,17 E. A. Khazanov,218 N. Khetan,29, 98 M. Khursheed,84 N. Kijbunchoo,8 C. Kim,219

J. C. Kim,220 J. Kim,221 K. Kim,222 W. S. Kim,223 Y.-M. Kim,224 C. Kimball,15 N. Kimura,185 M. Kinley-Hanlon,66

R. Kirchhoff,9, 10 J. S. Kissel,64 N. Kita,25 H. Kitazawa,201 L. Kleybolte,122 S. Klimenko,69 A. M. Knee,178

T. D. Knowles,161 E. Knyazev,67 P. Koch,9, 10 G. Koekoek,50, 152 Y. Kojima,225 K. Kokeyama,226 S. Koley,29

P. Kolitsidou,17 M. Kolstein,215 K. Komori,67, 25 V. Kondrashov,1 A. K. H. Kong,227 A. Kontos,228 N. Koper,9, 10

M. Korobko,122 K. Kotake,125 M. Kovalam,83 D. B. Kozak,1 C. Kozakai,44 R. Kozu,190 V. Kringel,9, 10

N. V. Krishnendu,9, 10 A. Królak,229, 230 G. Kuehn,9, 10 F. Kuei,124 P. Kuijer,50 A. Kumar,205 P. Kumar,177

Rahul Kumar,64 Rakesh Kumar,77 J. Kume,26 K. Kuns,67 C. Kuo,129 H-S. Kuo,196 Y. Kuromiya,201

S. Kuroyanagi,231, 232 K. Kusayanagi,216 S. Kuwahara,112 K. Kwak,184 P. Lagabbe,28 D. Laghi,71, 18 E. Lalande,233

T. L. Lam,106 A. Lamberts,92, 234 M. Landry,64 B. B. Lane,67 R. N. Lang,67 J. Lange,165 B. Lantz,70 I. La Rosa,28

A. Lartaux-Vollard,39 P. D. Lasky,5 M. Laxen,6 A. Lazzarini,1 C. Lazzaro,74, 75 P. Leaci,95, 48 S. Leavey,9, 10

Y. K. Lecoeuche,178 H. K. Lee,235 H. M. Lee,135 H. W. Lee,220 J. Lee,135 K. Lee,236 R. Lee,131 J. Lehmann,9, 10
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233Université de Montréal/Polytechnique, Montreal, Quebec H3T 1J4, Canada

234Laboratoire Lagrange, Université Côte d’Azur,
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266Università di Trento, Dipartimento di Matematica, I-38123 Povo, Trento, Italy

267Indian Institute of Science Education and Research, Pune, Maharashtra 411008, India
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Università di Salerno, I-84084 Fisciano, Salerno, Italy

288Van Swinderen Institute for Particle Physics and Gravity,
University of Groningen, Nijenborgh 4, 9747 AG Groningen, Netherlands



13

289Faculty of Science, Department of Physics, The Chinese University of Hong Kong, Shatin, N.T., Hong Kong
290Vrije Universiteit Brussel, Boulevard de la Plaine 2, 1050 Ixelles, Belgium

291Department of Communications Engineering, National Defense
Academy of Japan, Yokosuka City, Kanagawa 239-8686, Japan

292Department of Physics, University of Florida, Gainesville, FL 32611, USA
293Department of Information and Management Systems Engineering,

Nagaoka University of Technology, Nagaoka City, Niigata 940-2188, Japan
294Vrije Universiteit Amsterdam, 1081 HV Amsterdam, Netherlands

295Department of Physics and Astronomy, Sejong University, Gwangjin-gu, Seoul 143-747, Korea
296Department of Electrophysics, National Chiao Tung University, Hsinchu, Taiwan
297Department of Physics, Rikkyo University, Toshima-ku, Tokyo 171-8501, Japan

(Dated: December 8, 2023)

∗ Deceased, August 2020.


	Erratum: Constraints on dark photon dark matter using data from LIGO's and Virgo's third observing run
	Abstract
	Acknowledgments
	References

	The LIGO Scientific Collaboration, Virgo Collaboration, and KAGRA Collaboration 

