A Tables for universal relations for quadrupole ¢-mode.

We here present tables for the average error of all the universal relations we tested for the
quadrupole ¢-modes. The average error € is given by
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where N is the total number of points for each theory.
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Table 1: Average error € in % for universal relations for quadrupole ¢-mode when plotting versus
compactness C (left) and versus generalized compactness 7 (right).

GR | massless GR | massless
Mwpr/c 0.1 0.5 Mwpr/c 1.2 1.7
M/(cT) 1.5 1.0 M/(eT) 2.1 1.8
wR/wO 0.1 0.6 wR/wo 0.7 0.5
wR/GJO 1.3 2.9 wR/GJO 1.1 1.7
Two 1.6 1.0 Two 0.5 0.5
TWo 2.9 3.7 TWo 21 1.8
Rwg/c 0.1 0.5 Rwp/c 0.1 0.4
Rwr/(cC) 0.1 0.6 Rwpr/(cC) 1.4 1.1
Rwr/(cC?) || 0.6 1.0 Rwr/(cC?) || 2.7 2.7
Rwgr/(cC3) || 2.4 3.9 Rwr/(cC3) || 4.7 5.2
R/(eT) 1.5 1.0 R/(cT) 0.9 0.6
R/(ctC) 1.5 1.0 R/(cTC) 0.8 1.1
R/(cTC?) 1.8 1.6 R/(cTC?) 2.2 2.7
R/(cTC?3) 4.8 5.4 R/(cTC?3) 5.3 6.2
Mrwg/c 1.8 0.3 Mrtw%/c 0.8 1.7
Rruwg/c 1.7 0.3 Rrwy/c 1.1 0.4
WRT 1.6 0.5 WRT 1.0 0.3
Rwgr/c 1.2 1.7
Rwgr/(cn) 1.1 1.7
Rwr/(cn?) || 1.1 1.7
Rwgr/(cn3) || 1.1 1.6
R/(cT) 2.1 1.8
R/(cTn) 2.0 1.8
R/(ctn?) 2.0 1.8
R/(ctn?) 1.8 1.7




B Tables for universal relations for dipole ¢-mode.

We here present tables for the average error of all the universal relations we tested for the dipole
¢-modes.

Table 2: Average error € in % for universal relations for dipole ¢-mode when plotting versus
compactness C (left) and versus generalized compactness 7 (right).

GR | massless GR | massless
Mwg/c 0.4 0.3 Mwgr/c 1.8 1.6
M/(ct) 1.0 1.1 M/(cT) 1.8 1.6
wr/wo 0.4 0.3 wr/wo 0.4 0.5
wr /@0 1.9 1.7 wr/@o 18 1.6
Two 1.0 1.1 Two 1.2 13
&0 1.8 15 @0 1.8 1.6
Rwr/c 0.4 0.3 Rwr/c 0.5 0.4
Rwr/(cC) | 05 0.3 Rwgr/(cC) || 1.1 1.1
Rwr/(cC?) || 0.9 0.9 Rwr/(cC?) || 2.5 2.6
Rwr/(cC3) || 4.0 4.5 Rwr/(cC3) || 4.3 4.8
R/(cT) 1.0 1.1 R/(cT) 0.9 0.9
R/(cTC) 1.0 1.1 R/(cTC) 1.8 2.0
R/(cTC?) 1.6 1.7 R/(cTC?) 3.3 3.5
R/(crC?) | 5.1 5.5 R/(crC?) | 5.3 5.8
Mrw%/c 1.5 1.5 Mrtw%/c 2.6 2.6
Rruw}/c 1.5 1.5 Rrw}/c 1.4 1.4
WRT 1.2 1.3 WRT 1.1 1.1
Rwp/c 1.8 1.6
Rwr/(cn) 1.8 1.6
Rwr/(cn?) || 1.8 1.6
Rwgr/(cn®) || 1.8 1.6
R/(cT) 1.8 1.6
R/(ctm) 1.8 1.6
R/(ctn?) 1.8 1.6
R/(ctn?) 1.9 1.7




C Tables for universal relations for radial ¢-mode.

We here present tables for the average error of all the universal relations we tested for the radial
¢-modes.

Table 3: Average error € in % for universal relations for radial ¢-mode when plotting versus
compactness C (left) and versus generalized compactness n (right). The values in brackets
indicate the mean error for a fit up to M/R = 0.24.

GR | massless GR | massless
Muwg/c 0.04 | 0.9[0.03] Muwpgr/c 1.4 1.1
M/(cT) 0.02 | 0.4[0.01] M/(cT) 1.2 1.5
wRr/wo 0.05 | 0.7[0.03] wr/wo 0.7 1.2
Wr/@o 1.5 | 1.2[0.7] wr/@o 1.4 1.1
Two 0.02 | 0.4[0.01] Two 0.8 0.7
TG0 L5 | 1.7[0.7] T&o 1.2 1.4
Rwpg/c 0.04 | 0.7]0.03] Rwp/c 0.06 0.7
Rwg/(cC) || 0.1 | 0.7[0.03] Rwgr/(cC) || 1.3 1.8
Rwr/(cC?) || 0.6 | 1.4[0.1] Rwr/(cC?) || 2.8 3.4
Rwr/(cC3) || 2.8 | 4.9[0.4] Rwr/(cC3) || 4.8 6.3
R/(cT) 0.02 | 0.4[0.01] R/(cT) 0.2 0.3
R/(cTC) 0.1 | 0.3[0.02] R/(cTC) 1.5 1.3
R/(cTC?) 0.8 | 1.2[0.1] R/(cTC?) 3.1 3.0
R/(cTC3) 3.2 | 5.6[0.5] R/(cTC?3) 5.2 6.3
Mrw%/c 0.1 | 2.5[0.07] Mrtw%/c 1.6 1.9
Rrw$/c 0.1 | 1.9[0.07] Rrw%/c 0.3 1.8
WRT 0.06 | 1.1]0.04] WRT 0.2 1.0
Rwp/c 1.4 1.1
Rwr/(cn) 14 1.1
Rwr/(cn?) || 1.4 1.1
Rwg/(cn®) || 1.3 1.2
R/(cT) 1.2 1.4
R/(cTn) 1.2 1.3
R/(ctn?) 1.2 1.3
R/(ctn?) 1.2 1.1




