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A reanalysis of O3a data produced a discrepancy between the value of the graviton-mass upper limit produced in the
paper and that in the reanalysis. Furthermore, the bound in the paper is inconsistent with the paper’s A, posterior. The
discrepancy was traced to an error in the kernel density estimation code in connection to the resampling procedure. This
error affects only the value of the graviton-mass upper limit. As a result, the correct upper limit for the graviton mass should
be m, < 3.09 x 107 eV/c?, instead of 1.76 x 1023 eV/c?. This represents an improvement over [1] by a factor of 1.5,

instead of 2.7. This measurement is comparable to the Solar System bound of 3.16 x 10723 eV/c? [2], instead of 1.8 times
more stringent as stated in the paper. We thank Tomasz Baka for noticing the bug in our calculation of the bound on the
graviton mass and suggesting a correction to the code.

An error has been discovered in the results of the parametrized test of gravitational-wave generation with the
SEOBNRv4 ROM waveform model. For this waveform model, a flexible theory-independent method [3] is used, including
the spin dependence in the normalization of the post-Newtonian (PN) deviation parameters

{605 604, 6051, 606, 57} (1)

The posteriors of these deviation parameters for SEOBNRv4 ROM are reweighted to the normalization to the spin-
independent part of the PN coefficients used in the article, where the convention ¢; — (1 + 6;)¢"S + ¢ is used. This
erratum corrects an error in the implementation of the reweighting and presents results following reanalysis. The parameters
{642, 6(0, 6p1,60,,5(¢} are not affected, but slight statistical fluctuations are present in the reanalysis of their
population-marginalized posteriors. As a result, Figs. 5-8 and 19 replace Figs. 5-8 and 19 in the original article,
respectively. Moreover, Table VI in this erratum replaces Table VI in the original article.

Additionally, due to an oversight, there is an error in Sec. V A and Appendix C in the description of analyses performed in
order to mitigate waveform systematics. It is stated that GW190814 was analyzed with IMRPhenomPv3HM and
SEOBNRv4HM ROM waveform models, and that GW190412 was analyzed with IMRPhenomPv3HM. However, both
GW190412 and GW190814 were analyzed with IMRPhenomPv3HM and SEOBNRv4HM ROM, and the reported results
use both waveform models.
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FIG. 5. Update Fig. 5 in the original article.

“Full author list is given at the end of the original article.
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FIG. 6. Update Fig. 6 in the original article.
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FIG. 7. Update Fig. 7 in the original article.
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FIG. 8. Update Fig. 8 in the original article.
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FIG. 19. Update Fig. 19 in the original article.

Two implementation oversights were discovered in the pyRing analysis presented in the original article. The first one
concerns analyses using the Kerryy,; waveform model, where the start time of the analysis 7 ,,; was mistakenly used as the
reference time for the waveforms, instead of the peak time 7, of the strain (h% + h%), as described in the original article.
The second one concerns all pyRing analyses where there could be an erroneous shift in the time axis of the strain data

during the construction of the likelihood. The impacts due to these are fortunately minimal. As a result, the fractional
deviation away from the Kerr frequency for the 221 mode is constrained to &fa = 0.02703, instead of
5}221 = 0.04f8'32; . The catalog-combined log odds ratio should be —0.61, instead of —0.70 as stated in the original

article. Fits with Kerryy; templates start at 15GM;(1 + z)/c? after ), and not 10GM;(1 + z)/c. For GW150914, the

TABLE VI. Updated Table VI in the original article.

General Restricted
pi WF H c op; Oar (%) op; Qar (%)
P2 P -0.0259% <0.08 —0.02505¢ 68 -0.0250% 93
[%20] S ~0.011003 < 0.07 -0.0140% 69 =0.01%007 86
%o P 0.02190:99 < 0.09 0.027910 33 0.02:9:5% 20
S 0.01%0 <010 0.01 509 44 0.01%504 34
2 P 0.06%; <027 0.05%93 33 0.07 51y 15
S 0.03%; <029 0.03%553; 40 0.03%51 29
¢2 P 0.0559% <0.17 0.0470-18 28 0.041007 14
S 0.03+008 <0.15 0.03+017 34 0.03500%¢ 21
z P 002 <000 00270 69 ~0.0370% %
S 003 <000 00370 76 ~0.0379% %
®4 P 0.1450H <0.72 0.16°07¢ 33 0.17193¢ 22
S —0.01%p5 <065 00397 53 —=0.05293) 57
?si p -0.035912 <027 -0.047935 61 -0.025912 65
S 0085 <033 00793 67 ~0.08°013 80
P6 P 0.101032 < 0.56 0.1070¢ 36 0.081037 30
S —0.041030 <047  —003:03% 54 -0.05255 61
vsi P o4t <121 0421 69 ~0.80°/3 84
S —02fp <131 ;i 60 0474117 74
¥1 P 0.02297? < 1.09 0.01+}2 49 —0.08107% 56
S -023R <116 020113 63 ~029:0% 76
P2 P —0.06%00 <012 00615 7 ~0.07%0¢0 50
B3 P —0.0519¢% <0.12 —0.051014 76 -0.050%7 90
) P —0.041013 <030 —0.047033 61 —0.0470-11 73
@ P —oxsnme <110 04 64 ~032:08 80
@ P 01102 <044 o1rif 30 0.10:02 21
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FIG. 13. Update Fig. 13 in the original article.

TABLE VIII. The median, and symmetric 90%-credible intervals, of the redshifted final mass and final spin, inferred from the full
IMR analysis (IMR) and the pyRing analysis with three different waveform models (Kerr,,,, Kerr,y;, and Kerryy). We quantify the
contribution of the HMs using log Bayes factors log;, Bg%l, where a positive value reflects the presence of HMs in the data. Similarly, we
quantify the contribution of the first overtone using log Bayes factors log;, 333}, where a positive value reflects the presence of the first
overtone in the data. We also quantify the level of agreement with GR for each event using log odds ratios log ;o OBIR comparing the
generic modified-GR hypothesis with GR. The catalog-combined log odds ratio is slightly negative (—0.61), and the log odds ratios for
individual events are also inconclusive, showing no evidence that the Kerr metric is insufficient.

Redshifted final mass Final spin
(1 +z)M;[Mg) Xr Higher modes Overtones
Event IMR Kerryy,  Kerryy;  Kerrgy  IMR  Kerryyy  Kerryy,  Kerrgy  logo BEY logyo B log o OmRIGR
GW150914 68.8°3¢ 5951107 67.3413% 220251804 0.6910% 0441039 0.61507 0.60157 0.01 0.15 -0.22
GW170104 S8.STE GLERN 615 2141529 066500 027105 04704 05870 005 -066 011
GW170814 59.7539 741730 562117 188.61155s 0.721007 0521047 0541077 0.61702 0.01 -0.69 -0.05
GW170823 8881102 735001 836100 13650070 07208 04708 045085 06592 004 —11T 007
GWI90408_181802 530737 20177307 510170 12201112 0.67700% 042/0% 0.51°02 055592 002 —166 0.0
GW190512_180714 435539  72.5%38¢  41.37897 108.173002 0.657007 0.537048 0.46707) 0.70704 0.01 -1.00 -0.10
GW190513_205428 70.61}5° 62753840 714732 129311351 0.687015 0.41705% 0.34704} 0.57502 0.05 -0.89 -0.10
GW190519_153544 146.81/7 124.95577) 12847312 181.84353 0.79907 0.527932 0.56:025 0.72504¢ 0.11 -0.03 -0.27
GW190521 256.6135¢ 292.5%30¢ 296.97404 303.4550¢ 0.715012 0797037 0.8270% 0.8150Y7 0.28 -0.06 -0.37
GW190521_074359 88.0%3 87.7035¢ 90488 101.85557° 0.721007 0.6670% 0.727935 0.777044 0.04 0.04 -0.35
GW190602_175927 163.81797 151.2750¢ 173.2139% 258.74539 0.702017 0.337055 0.5810% 0.741043 0.03 -0.87 -0.13
GW190706_222641 171.17399 14235558 153.17337 209.91 1504 0.7870% 046704 0.58702¢ 0.637022 0.03 0.04 -0.36
GW190708_232457 344737 387.35357 35.17307 105.87.95¢ 0.69700; 0.3210355 0.37%04] 0.5910% 0.01 -1.25 0.07
GW190727_060333 99.21,%7  84.857]%  98.6733] 108.9703%° 0.731010 0.59103) 0.63153) 0.60703; 0.02 —2.08 -0.20
GWI90828 063405 757°00  82.6°329 823'3{7 10251030 0.75:00% 085003 0.84°0 060707 005 -Lsl  -024
GW190910_112807 97.0%37 118.373%5 10747315 154.015%5 0.70700% 0.807043 0.757048 0.7950% 0.19 -1.18 -0.05
GW190915_235702  74.817% 270.675273 72.0134%% 246.111537 0.70507 0.507051 0.421048 0.6010% 0.10 -1.43 0.03
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TABLE IX. Updated Table IX in the original article.

Redshifted frequency [Hz] Redshifted damping time [ms]
Event IMR DS pSEOB IMR DS pSEOB
GW150914 24878 247413 % 4.2503 4341
GW170104 287413 220178 e 3.5°04 2411
GW170814 29311 5251330 e 3.7 2477723
GW170823 197417 2161338 e 55409 8.413%!
GW190408_181802  319*)) 4641303 e 32103 10.31324
GW190421 213856 162*[4 s 17155 63103 - 8.5173
GW190503_185404 1917 e 265301 53108 o 3.550%
GW190512_180714 381735 2141539 e 26107 2297737 .
GW190513_205428 24112 27748 s 4355 6.112%7 .
GW190519_153544 12759 12611 12412 9.5 9.713% 103736
GW190521 681} 6513 6753 15.8"57 22.37)%6 30.7477
GW190521_074359 19847 19513 205113 54104 7.8173 5313
GW190602_175927 10555° 9753 9912 10.0779 8.813%° 8.813¢
GW190706_222641 1081 10917, 1124 10.9133 19.617373 19.4%03
GW190708_232457  497+10 768112 - 2.1107 2651343 e
GW190727_060333  178+13 351438 2017} 6.1734 2051759 154157
GW190828_063405 239+ 24842 E 4810¢ 163755 -
GW190910_112807 1778 16577, 174747 59108 12.87062 9.5
GW190915_235702 232413 512448 = 46708 15.7493 e

truncation time chosen is at 7, = 1126259462.42322 GPS in Hanford, instead of 7, = 1126259462.42335 as stated in the
original article. In addition, Tables VIII and IX in this erratum replace Tables VIII (including the caption) and IX,
respectively, in the original article. Figure 13 in this erratum replaces Fig. 13 in the original article. The list of events for
which the posterior distributions are shown in the figure has also been changed accordingly.

We have updated the data release at [4] with the corrected graviton mass samples, results from the pyRing analysis, and
results from the parametrized test with the SEOBNRv4 ROM waveform model.

While preparing this erratum, we noticed that some errors had been introduced during the typesetting of Table I of the
original paper. These are as follows:

(1) For GW190421_213856, the lower bound on the final mass (M;) should be —11.3 (not —11.13).

(i) For GW190602_175927, the upper bound on the final spin (y¢) should be +0.10 (not 40.18).

(iii) For GW190708_232457, the value for M; is reprinted in the y; column, the value for y; is printed in the SNR column,

and the SNR value (13.11“8"%) has been omitted.

The table appears correctly in [5].
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