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Supplementary Materials

Data
Table S1 lists the properties of the 234 blazars in our sample (106 BL Lac objects and 128
FSRQs). Our sample includes the well-studied blazars OJ 287, 3C 454.3, 3C 279 and 3C 273.
The redshifts were estimated as described in (17).

Table S2 lists the corresponding properties of the 54 GRBs (49 long and 5 short). We
include in our data the sub-energetic bursts GRB 031203 (37) and GRB 980425 (38). The latter
one is associated with the nearby (distance ∼ 40 Mpc) supernova 1998bw (39, 40). We also
include in our sample the naked-eye GRB 080319B (42). We include in Table S2 the X-ray
flash (XRF) 020903 (41) and the most distant cosmic explosion ever detected, GRB 090423 at
z ≈ 8.2 (43,44) but we do not take these GRBs into account in the statistics, since we have only
limits on their collimation-corrected energetics.

Calculation of γ-ray luminosity and jet power
Blazars

γ-ray luminosity:
In order to calculate the total Fermi γ-ray luminosity, we follow a procedure similar to that

of (46) (their equation 1). The procedure to calculate the k-corrected band luminosity depends
on the type of model used in the 2FGL analysis (16, 47). In the case of a power law energy
model, the total 100 MeV to 100 GeV k-corrected luminosity is calculated from the energy flux
(Sγ) given in the catalog:

Liso = 4πd2L
Sγ

(1 + z)1−αγ
, (1)

where dL is the luminosity distance in cm2 and αγ is the (energy) spectral slope over the whole
band.

In the 2FGL catalog, some blazars are now modeled with the ’Log Parabolic’ form. The
k-corrected energy flux in this case must be calculated numerically. The integral form is

S ′γ = χ

∫ E2

E1

K

(
E

E0(1 + z)

)−α−βlog( E
E0(1+z)

)
(1 + z)−2E dE, (2)

where E1 = 0.1 GeV and E2 = 100 GeV and we have used the fit given in the 2FGL catalog for
each source, with values α (column name ‘spectral index’), β (‘beta’), and E0 (‘pivot energy’),
and K (‘flux density’). The constant χ = 1.6 erg MeV GeV−2 gives the energy flux in final units
of erg cm−2 s−1.

The band luminosity for the Log-Parabolic model case can then be simply calculated from

Liso = 4πd2L S
′
γ. (3)
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We calculate the uncertainty in Liso propagating the error associated with αγ and Sγ quoted
in the 2FGL. The average uncertainty in Liso corresponds to 0.05 dex.

In order to estimate the uncertainty affecting the collimation-corrected luminosities L we
first evaluate the error in the beaming angle θ or correspondingly Γ. The uncertainty in Γ is
dominated by the uncertainty in the variability Doppler factor whereas the uncertainty in the
apparent speed does not contribute significantly to the error budget of Γ. The uncertainty in
the variability Doppler factor is ≈ 27% (1 s.d.; 48). Therefore, for the blazars with direct
estimates of Γ available, the relative uncertainty in Γ is 0.3 (24, 48) which translates to an
average uncertainty of 0.26 dex in L for these blazars. For the blazars without direct estimates
of Γ, we estimate the uncertainty in L using the prediction band of the Liso − fb relation shown
in Fig. 2. The plotted prediction band corresponds to a relative uncertainty of 0.69 in θ. The
resulting average uncertainty affecting L for the blazars without direct estimates of Γ is then 0.6
dex.

Kinetic power:
Following (17), we estimate the jet kinetic power by using the correlation between the ex-

tended radio emission and the jet power (18,49). Cavagnolo et al. searched for X-ray cavities in
different systems including giant elliptical galaxies and cD galaxies and estimated the jet power
required to inflate these cavities or bubbles, obtaining the tight correlation

Pcav ≈ 6× 1043

(
Pradio

1040 erg s−1

)0.7

erg s−1 (4)

between the “cavity” power and the radio luminosity. Hence, assuming Pjet = Pcav we can
estimate the jet kinetic power for the blazars which have extended radio emission observed with
the VLA (17).

The uncertainty in Pjet is dominated by the scatter in the correlation of (18) and corresponds
to 0.7 dex.

GRBs

γ-ray luminosity:
The current scenario for GRBs (50, 51) posits that initially most of the energy produced by

the GRB is in kinetic form produced during the short “active” state of the stellar-mass central
engine. A certain fraction of initial energy is converted after a few seconds mostly to γ-rays
observed during the prompt emission, by means of internal shocks in the jet (52). The ultrarel-
ativistic jet produced in the explosion later on collides with the circumburst medium producing
the afterglow. Two crucial quantities which we use in this work are the radiative and kinetic
energies released by the GRBs during their short period of activity.

The isotropically equivalent energy radiated in γ-rays Eiso
γ is directly available from mea-

surements. It was measured for the GRBs using a variety of different telescopes including
pre-Swift telescopes (BeppoSAX, BATSE, HETE, HETE-2 and Integral) as well as Swift and
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Fermi (see Table S2). We calculate the isotropically-equivalent γ-ray luminosity as

Liso =
(1 + z)

t90
Eiso
γ (5)

where t90 is the duration containing 90% of the fluence in the observer frame.
The energy range in which the fluence is measured is typically ∼ 10 keV – 10 MeV. Most

of the radiative energy released in the GRB jet during the prompt emission is contained in this
energy range according to the latest GRB SEDs observed (53).

We adopt an uncertainty of 0.2 dex on the values ofEiso
γ which corresponds to the typical un-

certainty affecting the GRBs in the sample studied by (54). Therefore, the resulting uncertainty
in the value of Liso corresponds to 0.2 dex.

The collimation-corrected γ-ray luminosity is computed as

L =
(1 + z)

t90
fbE

iso
γ (6)

where fb is the beaming factor (fb = 1− cos θj) and θj is the jet half-opening angle. This relies
on the afterglow lightcurve displaying a jet break which is used to estimate θ (22). 〈θj〉 ≈ 8◦

for the sample and 〈fb〉 ≈ 9 × 10−3. We adopt an uncertainty of 0.1 dex on the values of θjet,
which corresponds to the typical uncertainty in the values of θj for the sample studied by (54).

We calculated the uncertainty in L using error propagation from the uncertainties in Eiso
γ

and θ, obtaining that the uncertainty in L is ≈ 0.3 dex.
Kinetic energy:
The jet kinetic energy is estimated from the radio or X-ray afterglow lightcurve using the

fireball model (19). For most of the GRBs, X-ray data were used to determine this energy
(31, 54). In a few cases, radio data were used (35, 37, 41).

The standard fireball afterglow model depends on five model parameters: the explosion
kinetic energy Eiso

k , the density of the circumburst environment n (with which the jet collides),
the spectral index of the electron energy distribution p and the fractions εe and εB of shock
thermal energy carried by electrons and magnetic field, respectively. The typical values adopted
for these parameters are p = 2.2, n = 1 cm−3, εe = 0.1 and εB = 0.01 (e.g., 19, 31). The
afterglow model relates the specific flux at a certain frequency and at a specific time after the
burst (typically 10 hours in the observed frame) with the kinetic energy.

The measurement of Eiso
k can be impacted by the afterglow plateau which possibly corre-

sponds to a late activity of the central engine. Indeed, (30) demonstrated the impact of choosing
two different times for the measurement of Eiso

k : tdec (deceleration time) or tb (injection break
time). Adopting tdec would lead to an underestimation of Eiso

k because this choice of time does
not include the plateau.

The kinetic energy estimates we used in our analysis were computed at either ∼ 10 h or
∼ 24 h (cf. Table S2). We verified that these times are usually beyond the “break time” of the
plateau reported in (45). Therefore, the measurements of Eiso

k used in this paper correspond to
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conservative estimates. Moreover, the choice of the time at either ∼ 10 h and ∼ 24 h affects
very little the measurement of Eiso

k (31).
The typical uncertainty in Eiso

k due to observational errors is ≈ 0.3 dex (30, 54). The value
of Eiso

k is also sensitive to the values of parameters which regulate the microphysics of the
fireball afterglow model and are poorly constrained. The systematic error affecting Eiso

k due to
the uncertainties in the parameters εe and εB of the fireball afterglow model can be as high as
0.45 dex (29,30). Therefore, we combined the uncertainty resulting from the observational and
systematic sources of errors in quadrature and conservatively adopt an uncertainty of 0.5 dex
for Eiso

k .
Kinetic power:
The jet kinetic power is computed as

Pjet =
(1 + z)

t90
fbE

iso
k . (7)

Lisoγ and Pjet should be thought as the average luminosities over the duration t90 of the prompt
emission phase, i.e. the average luminosities over the timescale during which the central engine
is producing the jet. We calculated the uncertainty in Pjet using error propagation from the
uncertainties in Eiso

k and θ, obtaining that the uncertainty affecting Pjet is ≈ 0.54 dex.

Linear regression method
Here we present more details about the linear regression method that we use in the paper.

We fitted the datasets using the BCES (bivariate correlated errors and intrinsic scatter) re-
gression method (21) which takes into account measurement errors in both the “X” and “Y ”
coordinates and the intrinsic scatter in the data. This method has been widely used in fitting
datasets in the astronomical community (70, 71).

It is not clear in the data sets analyzed in this work which quantities should be treated as
the dependent variables and which ones should be treated as independent from a physical point
of view. There is no a priori reason to expect the luminosity to be the independent variable
as opposed to the kinetic power (or beaming factor). For this reason, we treat the variables
symmetrically and adopt the BCES orthogonal regression method, which minimizes the squared
orthogonal distances. Uncertainties on the parameters derived from the fits are estimated after
carrying out 100000 bootstrap resamples of the data.

Partial correlation analysis
When studying correlations between luminosities one should be careful to take into account
their common dependence on the distance (11). We performed a partial correlation analysis of
the common dependence of Liso

γ and Pjet on the distance using the partial Kendall’s τ correlation
test (72).
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Objects N τ σ Pnull Signif. rejection null
Blazars 234 0.3 0.04 5× 10−15 7.8
GRBs 54 0.4 0.08 1.6× 10−7 5.2

Table S3 Results of partial correlation analysis with X = Pjet, Y = Liso and Z = log dL.
Notes. Column (1): subsample. Column (2): Number of sources. Column (3)-(6): results of
partial correlation analysis; τ is the partial Kendall’s correlation coefficient; σ is the square root
of the calculated variance; Pnull is the probability for accepting the null hypothesis that there
is no correlation between X and Y ; Column (6) gives the associated significance in standard
deviations with which the null hypothesis is rejected.

Objects N τ σ Pnull Signif. rejection null
All objects 288 0.57 0.06 � 10−10 9.4

Blazars 234 0.24 0.03 2× 10−12 7
GRBs 54 0.47 0.08 10−9 6.1

Table S4 Same as Table S3 with X = Pjet, Y = L and Z = log dL.

We applied this test to our data considering X = Pjet, Y = Liso and Z = log dL. Table S3
lists the results of the partial correlation analysis. This test demonstrates that the p-value of the
null hypothesis (i.e. no correlation between X and Y ) is 1.2× 10−7 when considering the GRB
subsample and < 10−10 when considering the blazar subsample or the combined blazar-GRB
sample. Therefore, the Liso − Pjet correlation is strong and not a distance-driven artifact.

We then applied the partial correlation test to the data considering X = Pjet, Y = L and
Z = log dL, i.e. we replaced the isotropically-equivalent luminosity in Y with the collimation-
corrected one. Table S4 lists the results of the analysis. This test demonstrates that the p-value
of the null hypothesis is � 10−10, ≈ 10−12 and 10−9 when considering the combined blazar-
GRB sample, the blazars and the GRB, respectively. Hence, the L − Pjet correlation remains
very strong after correcting for beaming.

Blazar luminosity estimates: Impact of the synchrotron peak
We discuss in this section the impact of the lower energy synchrotron peak – observed in the
spectral energy distribution of blazars (74, 75) – in estimating the jet radiative luminosity.

A subset of 131 blazars – roughly half of the original AGN sample – have adequate sampling
of their multiwavelength spectral energy distributions which allow us to quantify the impact of
the synchrotron peak in the estimate of the jet radiative luminosity. We estimated the bolometric
luminosity as Liso

bol = Liso + Liso
syn where Liso

syn is the isotropically-equivalent luminosity of the
synchrotron peak. We obtained that the values of Liso

bol for the quasars are not much different
from Liso (on average by a factor of ≈ 1.7), whereas the values of Liso

bol for the BL Lacs are
somewhat different (on average by a factor of ≈ 2.8).
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We computed the intrinsic bolometric luminosity as Lbol = fbL
iso
bol, correcting Liso

bol for the
opening angle or beaming factor. As previously discussed, estimates of fb for blazars rely on
measurements of Γ which are not available for all the blazars in our sample. For this reason,
we use the anti correlation between Liso

bol and fb as an estimator of fb for the blazars without
measurements of Γ.

We show in Figure S1 the resulting relation between Lbol and Pjet compared to the L− Pjet

fit derived before (cf. Fig. 3). Figure S1 illustrates that the Lbol − Pjet and L− Pjet best-fits are
characterized by very similar slopes. However, the fit based on Lbol is characterized by slightly
higher radiative efficiencies: for a given jet power, the jet luminosity is higher on average by a
factor of ≈ 2 compared to the fit based on L. Therefore, the results based on Lbol strengthen
our conclusion that AGN jets have high radiative efficiencies while still being in qualitative
agreement with the GRB result.
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Figure S1 The relation between the collimation-corrected bolometric luminosity L
bol

and the
kinetic power for the 131 blazars with measurements of synchrotron peak luminosity. The

solid line in this figure corresponds to the fit based on L
bol

whereas the dashed line is the fit
based on L. The shaded regions display the 2� confidence band of the fits. Error bars, 1�.
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Figure S1 The relation between the collimation-corrected bolometric luminosity Lbol and the 
kinetic power for the 131 blazars with measurements of synchrotron peak luminosity. The solid 
line in this figure corresponds to the fit based on Lbol whereas the dashed line is the fit based on 
L. The shaded regions display the 2σ confidence band of the fits. Error bars, 1σ. 



Table S1. Properties of the blazar sample.

2FGL name Alias Type z logLiso Unc.a logL Unc.b logP
jet

c

log f
b

d

(erg s�1) logLiso (erg s�1) logL (erg s�1)
J0757.1+0957 PKS 0754+100 BLL 0.266 45.72 0.04 42.75 0.26 44.34 -2.97*
J0811.4+0149 PKS 0808+019 BLL 1.148 47.13 0.05 44.56 0.57 45.18 -2.57
J0807.1-0543 PKS 0804-055 BLL 0.158 45.01 0.06 43.16 0.57 44.16 -1.84
J0808.2-0750 PKS 0805-07 FSRQ 1.837 48.61 0.02 45.53 0.56 45.96 -3.08
J0825.9+0308 PKS 0823+033 BLL 0.506 45.86 0.09 43.73 0.57 44.45 -2.14
J0831.9+0429 PKS 0829+046 BLL 0.174 45.68 0.02 43.6 0.56 44.18 -2.08
J0839.4+1802 BZB J0839+1802 BLL 0.28 45.17 0.1 43.27 0.57 44.58 -1.9
J0847.2+1134 BZB J0847+1133 BLL 0.199 44.98 0.12 43.14 0.58 43.76 -1.83
J0839.6+0059 PKS 0837+012 FSRQ 1.123 46.87 0.08 44.39 0.57 45.41 -2.49
J0303.5+4713 4C +47.08 BLL 0.475 46.3 0.04 44.01 0.57 44.71 -2.29
J0854.8+2005 OJ 287 BLL 0.306 46.12 0.03 43.89 0.26 44.17 -2.23*
J2151.5-3021 PKS 2149-307 FSRQ 2.345 48.48 0.06 45.44 0.57 45.67 -3.04
J2158.8-3013 PKS 2155-304 BLL 0.117 45.98 0.01 43.8 0.56 43.9 -2.18
J2258.0-2759 PKS 2255-282 FSRQ 0.927 47.35 0.03 44.7 0.57 45.35 -2.65
J0120.4-2700 0118-272 BLL 0.557 46.78 0.03 44.32 0.57 45.06 -2.45
J0252.7-2218 PKS 0250-225 FSRQ 1.427 48.02 0.03 45.14 0.57 45.5 -2.88
J2213.1-2527 PKS 2210-25 FSRQ 1.831 47.6 0.08 44.86 0.57 45.97 -2.73
J2243.2-2540 PKS 2240-260 BLL 0.774 46.81 0.04 44.35 0.57 45.33 -2.47
J0137.6-2430 PKS 0135-247 FSRQ 0.831 46.78 0.05 44.33 0.57 45.57 -2.45
J0205.3-1657 PKS 0202-17 FSRQ 1.74 47.77 0.06 44.98 0.57 45.42 -2.79
J2157.9-1501 PKS 2155-152 FSRQ 0.672 46.44 0.06 44.11 0.57 45.34 -2.34
J0132.8-1654 PKS 0130-17 FSRQ 1.02 47.35 0.03 44.7 0.57 45.22 -2.65
J2347.9-1629 PKS 2345-16 FSRQ 0.576 46.5 0.05 44.14 0.57 45.21 -2.36
J0116.0-1134 PKS 0113-118 FSRQ 0.672 46.71 0.03 44.28 0.57 45.46 -2.43
J2229.7-0832 PKS 2227-08 FSRQ 1.56 48.26 0.03 45.96 0.26 45.17 -2.3*
J0102.7+5827 TEX 0059+581 FSRQ 0.643 46.82 0.03 44.36 0.57 44.78 -2.47
J0050.6-0929 PKS 0048-09 BLL 0.2 45.7 0.03 43.62 0.56 44.31 -2.08
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J0141.5-0928 0138-097 BLL 0.733 46.65 0.05 44.24 0.57 45.08 -2.41
J2225.6-0454 3C 446 FSRQ 1.404 47.74 0.03 45.11 0.26 46.29 -2.64*
J2133.8-0154 4C -02.81 BLL 1.285 47.18 0.07 44.59 0.57 45.67 -2.59
J2338.1-0229 PKS 2335-027 FSRQ 1.072 47.32 0.04 44.68 0.57 45.22 -2.64
J0108.6+0135 PKS 0106+01 FSRQ 2.099 48.64 0.02 45.43 0.26 46.46 -3.21*
J0217.9+0143 PKS 0215+015 FSRQ 1.715 48.18 0.02 45.24 0.56 45.79 -2.93
J2148.2+0659 4C +06.69 FSRQ 0.99 46.87 0.09 44.77 0.28 45.1 -2.1*
J2334.3+0734 BZQ J2334+0736 FSRQ 0.401 45.87 0.06 43.73 0.57 44.6 -2.14
J2330.2+1107 4C +10.73 FSRQ 1.489 47.34 0.12 44.7 0.58 45.4 -2.65
J0259.5+0740 0256+075 FSRQ 0.893 46.62 0.09 44.22 0.57 45.06 -2.4
J2147.3+0930 2144+092 FSRQ 1.113 47.72 0.02 44.95 0.56 45.46 -2.78
J2232.4+1143 4C 11.69 FSRQ 1.037 47.56 0.03 44.89 0.26 45.72 -2.68*
J2253.9+1609 3C 454.3 FSRQ 0.859 48.79 0.0 45.91 0.26 45.86 -2.88*
J2143.5+1743 S3 2141+17 FSRQ 0.211 46.01 0.01 43.82 0.56 44.38 -2.19
J2203.4+1726 PKS 2201+171 FSRQ 1.075 47.74 0.02 44.95 0.56 45.49 -2.78
J0238.7+1637 AO 0235+164 BLL 0.524 47.38 0.01 44.72 0.56 44.72 -2.66
J0112.1+2245 S2 0109+22 BLL 0.265 46.24 0.02 43.97 0.56 43.75 -2.27
J2217.1+2422 B2 2214+24B BLL 0.505 46.06 0.06 43.85 0.57 44.78 -2.21
J2311.0+3425 B2 2308+34 FSRQ 1.817 48.2 0.03 45.26 0.57 45.79 -2.94
J0205.4+3211 0202+319 FSRQ 1.466 47.34 0.09 44.69 0.57 45.33 -2.65
J0237.8+2846 4C +28.07 FSRQ 1.207 47.78 0.03 45.27 0.26 45.59 -2.52*
J0221.0+3555 0218+357 FSRQ 0.96 47.56 0.02 44.84 0.56 45.58 -2.72
J0909.1+0121 4C +01.24 FSRQ 1.024 47.6 0.04 44.86 0.57 45.25 -2.74
J0915.8+2932 B2 0912+29 BLL 0.096 44.75 0.05 42.99 0.56 43.76 -1.76
J0927.9-2041 PKS 0925-203 FSRQ 0.348 45.63 0.07 43.57 0.57 44.8 -2.06
J0956.9+2516 OK 290 FSRQ 0.712 46.67 0.04 44.25 0.57 44.8 -2.41
J1014.1+2306 4C +23.24 FSRQ 0.565 46.07 0.09 43.86 0.57 45.35 -2.21
J1012.1+0631 BZB J1012+0630 BLL 0.727 46.3 0.09 44.01 0.57 45.32 -2.29
J1023.6+3947 B2 1020+40 FSRQ 1.254 47.02 0.08 44.48 0.57 45.78 -2.54
J1051.3+3938 BZB J1051+3943 BLL 0.49 45.57 0.17 43.53 0.59 43.93 -2.04
J1040.7+0614 4C +06.41 FSRQ 1.27 47.38 0.05 44.72 0.57 45.06 -2.66
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J1058.4+0133 4C +01.28 BLL 0.888 47.42 0.02 45.23 0.26 45.61 -2.19*
J1104.4+3812 MKN 421 BLL 0.03 44.88 0.01 43.08 0.56 43.28 -1.8
J1121.0+4211 EXO 1118.0+4228 BLL 0.124 44.82 0.07 43.04 0.57 42.61 -1.78
J1132.9+0033 PKS 1130+008 BLL 1.223 47.32 0.05 44.68 0.57 45.46 -2.64
J1130.3-1448 PKS 1127-145 FSRQ 1.187 47.68 0.03 44.92 0.57 45.62 -2.76
J1126.6-1856 PKS 1124-186 FSRQ 1.048 47.52 0.02 44.81 0.56 45.2 -2.71
J1146.9+4000 S4 1144+402 FSRQ 1.088 47.34 0.03 44.69 0.57 44.56 -2.65
J1146.8-3812 PKS 1144-379 FSRQ 1.048 47.16 0.05 44.58 0.57 44.89 -2.58
J1159.5+2914 4C +29.45 FSRQ 0.729 47.31 0.02 44.21 0.26 45.43 -3.1*
J1209.6+4121 B3 1206+416 BLL 0.194 44.81 0.13 43.04 0.58 43.15 -1.78
J1206.0-2638 PKS 1203-26 FSRQ 0.786 46.79 0.06 44.33 0.57 45.7 -2.46
J1221.3+3010 PG 1218+304 BLL 0.2 45.61 0.05 43.56 0.57 44.49 -2.05
J1217.8+3006 ON 325 BLL 0.1 45.18 0.02 43.28 0.56 43.92 -1.9
J1221.4+2814 ON 231 BLL 0.1 45.18 0.02 43.28 0.56 42.14 -1.91
J1222.4+0413 PKS 1219+04 FSRQ 0.965 47.36 0.04 44.7 0.57 45.42 -2.65
J1219.7+0201 PKS 1217+02 FSRQ 0.24 45.14 0.11 43.25 0.57 44.43 -1.89
J1225.0+4335 B3 1222+438 BLL 1.87 47.46 0.1 44.77 0.57 45.74 -2.69
J1231.7+2848 B2 1229+29 BLL 1.0 47.3 0.04 44.67 0.57 45.22 -2.63
J1224.9+2122 4C +21.35 FSRQ 0.435 47.5 0.01 43.9 0.26 45.38 -3.61*
J1229.1+0202 3C 273 FSRQ 0.158 46.34 0.01 43.76 0.26 45.5 -2.58*
J1243.1+3627 Ton 116 BLL 0.112 44.89 0.06 43.09 0.57 43.72 -1.81
J1256.1-0547 3C 279 FSRQ 0.536 47.64 0.01 44.7 0.26 45.73 -2.94*
J1246.7-2546 PKS 1244-255 FSRQ 0.638 47.31 0.02 44.67 0.56 45.14 -2.64
J1309.4+4304 B3 1307+433 BLL 0.69 46.61 0.05 44.22 0.57 44.25 -2.4
J1310.6+3222 1308+326 FSRQ 0.997 47.56 0.03 44.58 0.26 45.37 -2.99*
J1326.8+2210 B2 1324+22 FSRQ 1.4 47.69 0.04 44.92 0.57 45.11 -2.77
J1332.0-0508 PKS 1329-049 FSRQ 2.15 48.7 0.03 45.59 0.57 45.74 -3.11
J1337.7-1257 PKS 1335-127 FSRQ 0.539 46.53 0.04 44.16 0.57 45.15 -2.37
J1354.7-1047 PKS 1352-104 FSRQ 0.332 45.93 0.04 43.77 0.57 44.84 -2.16
J1405.1+0405 PKS 1402+044 FSRQ 3.215 47.68 0.16 44.92 0.59 46.29 -2.76
J1419.4+3820 B3 1417+385 FSRQ 1.82 47.58 0.09 44.85 0.57 45.07 -2.73
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J1418.1+2539 BZB J1417+2543 BLL 0.237 44.92 0.12 43.1 0.57 44.2 -1.81
J1427.0+2347 PG 1424+240 BLL 0.16 45.98 0.02 43.8 0.56 44.22 -2.18
J1440.3-1540 PKS 1437-153 BLL 0.244 45.1 0.1 43.22 0.57 44.59 -1.88
J1513.6-3233 CRATES J1513-3234 FSRQ 0.244 45.6 0.04 43.55 0.57 44.79 -2.05
J1517.7-2421 AP Lib BLL 0.049 44.5 0.03 42.83 0.56 43.57 -1.67
J0136.9+4751 DA 55 FSRQ 0.859 47.57 0.02 44.95 0.26 44.78 -2.62*
J1512.8-0906 PKS 1510-089 FSRQ 0.36 47.44 0.01 44.51 0.26 44.93 -2.93*
J1733.1-1307 NRAO 530 FSRQ 0.902 47.39 0.04 43.45 0.26 45.72 -3.93*
J2025.6-0736 PKS 2022-077 FSRQ 1.388 48.27 0.02 45.31 0.56 45.9 -2.97
J1510.9-0545 4C -05.64 FSRQ 1.191 47.55 0.05 44.83 0.57 46.07 -2.72
J1512.2+0201 PKS 1509+022 FSRQ 0.222 45.48 0.04 43.47 0.57 44.77 -2.01
J1549.5+0237 PKS 1546+027 FSRQ 0.414 46.26 0.03 43.98 0.57 44.42 -2.27
J1728.2+0429 PKS 1725+044 FSRQ 0.293 45.78 0.05 43.67 0.57 44.18 -2.11
J0217.7+7353 S5 0212+73 FSRQ 2.367 48.32 0.07 46.25 0.27 45.01 -2.07*
J1550.7+0526 4C +05.64 FSRQ 1.422 47.33 0.07 44.69 0.57 45.79 -2.64
J1751.5+0938 OT 081 BLL 0.322 46.26 0.03 44.16 0.26 44.86 -2.1*
J1608.5+1029 4C +10.45 FSRQ 1.226 47.56 0.05 44.7 0.26 45.29 -2.85*
J2035.4+1058 PKS 2032+107 FSRQ 0.601 46.67 0.04 44.25 0.57 44.88 -2.42
J1504.3+1029 PKS 1502+106 FSRQ 1.839 49.12 0.01 46.45 0.26 45.65 -2.66*
J1553.5+1255 PKS 1551+130 FSRQ 1.29 47.78 0.03 44.98 0.57 45.52 -2.8
J0222.6+4302 3C 66A BLL 0.444 47.31 0.02 44.67 0.56 45.43 -2.64
J1838.7+4759 BZB J1838+4802 BLL 0.131 44.83 0.07 43.04 0.57 42.91 -1.78
J1540.4+1438 4C +14.60 BLL 0.605 46.04 0.1 43.65 0.28 45.26 -2.39*
J1607.0+1552 PKS 1604+159 BLL 0.357 46.06 0.03 43.86 0.57 44.82 -2.21
J1719.3+1744 PKS 1717+177 BLL 0.137 45.11 0.05 43.23 0.57 43.55 -1.88
J2009.7+7225 4C +72.28 BLL 0.156 45.08 0.04 43.21 0.57 44.35 -1.87
J1516.9+1925 PKS 1514+197 BLL 0.65 46.18 0.09 43.93 0.57 44.06 -2.25
J1746.0+2316 BZQ J1745+2252 FSRQ 1.884 47.73 0.11 44.95 0.58 45.53 -2.78
J1813.5+3143 B2 1811+31 BLL 0.117 44.85 0.04 43.06 0.56 43.62 -1.79
J1613.4+3409 OS 319 FSRQ 1.401 46.98 0.1 44.88 0.28 45.3 -2.11*
J2004.5+7754 S5 2007+777 BLL 0.342 45.71 0.05 43.62 0.57 44.33 -2.09
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J1640.7+3945 NRAO 512 FSRQ 1.66 48.12 0.04 45.2 0.57 45.51 -2.91
J1635.2+3810 4C +38.41 FSRQ 1.814 48.72 0.02 45.44 0.26 45.62 -3.29*
J1642.9+3949 3C 345 FSRQ 0.593 46.95 0.04 43.75 0.26 45.74 -3.2*
J1653.9+3945 MKN 501 BLL 0.034 44.46 0.02 42.8 0.56 43.2 -1.66
J1749.1+4323 B3 1747+433 BLL 0.229 45.38 0.05 43.41 0.57 44.03 -1.97
J1801.7+4405 1800+440 FSRQ 0.663 46.33 0.08 44.03 0.57 45.25 -2.3
J0533.0+4823 TEX 0529+483 FSRQ 1.162 47.53 0.03 44.82 0.57 45.25 -2.71
J0456.1-4613 PKS 0454-46 FSRQ 0.858 47.11 0.03 44.54 0.57 45.8 -2.57
J0449.4-4350 PKS 0447-439 BLL 0.107 45.58 0.02 43.54 0.56 43.86 -2.04
J1829.2+5402 BZB J1829+5402 BLL 0.181 44.85 0.08 43.06 0.57 43.81 -1.79
J1824.0+5650 4C +56.27 BLL 0.663 46.93 0.02 44.61 0.26 45.4 -2.32*
J1806.7+6948 3C 371 BLL 0.051 44.42 0.02 44.08 0.24 43.95 -0.34*
J1800.5+7829 S5 1803+784 BLL 0.684 47.08 0.02 44.83 0.26 44.88 -2.25*
J0635.5-7516 PKS 0637-75 FSRQ 0.651 46.89 0.03 44.4 0.56 45.98 -2.49
J1118.1-4629 PKS 1116-46 FSRQ 0.713 46.53 0.07 44.16 0.57 45.83 -2.37
J1742.1+5948 RGB 1742+597 BLL 0.148 44.56 0.08 42.87 0.57 43.38 -1.69
J2202.8+4216 BL Lac BLL 0.069 45.16 0.01 43.4 0.26 43.45 -1.77*
J1748.8+7006 1749+701 BLL 0.77 46.82 0.04 44.36 0.57 44.85 -2.47
J2258.8-5524 BZB J2258-5525 BLL 0.479 45.54 0.15 43.52 0.58 44.27 -2.03
J1740.2+5212 4C +51.37 FSRQ 1.375 47.83 0.03 45.01 0.57 45.37 -2.81
J1725.2+5853 BZB J1725+5851 BLL 0.125 44.41 0.08 42.77 0.57 43.67 -1.64
J1538.1+8159 1ES 1544+820 BLL 0.138 44.53 0.12 42.85 0.58 43.72 -1.68
J1428.0-4206 PKS 1424-41 FSRQ 1.522 48.43 0.02 45.41 0.56 46.29 -3.02
J0930.4+8611 S5 0916+864 BLL 0.217 45.2 0.06 43.29 0.57 43.8 -1.91
J2056.2-4715 PKS 2052-47 FSRQ 1.489 48.33 0.02 45.34 0.56 46.26 -2.99
J2139.3-4236 MH 2136-428 BLL 0.092 45.11 0.02 43.23 0.56 42.74 -1.88
J0641.2+7315 S5 0633+73 FSRQ 1.85 47.53 0.08 44.82 0.57 45.86 -2.71
J1727.1+4531 S4 1726+45 FSRQ 0.714 46.89 0.03 44.4 0.56 45.09 -2.49
J1728.2+5015 IZW 187 BLL 0.055 43.83 0.08 42.39 0.57 43.28 -1.44
J1700.2+6831 BZQ J1700+6830 FSRQ 0.301 46.2 0.02 43.95 0.56 44.37 -2.25
J0721.9+7120 S5 0716+714 BLL 0.3 46.78 0.01 44.46 0.26 44.76 -2.32*
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J0710.5+5908 EXO 0706.1+5913 BLL 0.125 44.7 0.09 42.96 0.57 43.8 -1.74
J0654.5+5043 CRATES J0654+5042 FSRQ 0.135 45.17 0.03 43.27 0.56 43.62 -1.9
J0841.6+7052 4C +71.07 FSRQ 2.172 48.36 0.05 45.16 0.26 45.97 -3.2*
J0654.2+4514 S4 0650+45 FSRQ 0.933 47.34 0.03 44.7 0.56 45.1 -2.65
J0747.7+4501 B3 0745+453 FSRQ 0.192 44.78 0.1 43.02 0.57 43.87 -1.77
J0830.5+2407 B2 0827+24 FSRQ 0.941 47.17 0.04 44.07 0.26 45.22 -3.1*
J1017.0+3531 B2 1015+35B FSRQ 1.228 47.04 0.11 44.5 0.57 45.23 -2.54
J1033.2+4117 S4 1030+415 FSRQ 1.117 47.18 0.04 44.59 0.57 45.35 -2.59
J1153.2+4935 SBS 1150+497 FSRQ 0.334 45.69 0.05 43.61 0.57 45.19 -2.08
J0710.8+4733 S4 0707+476 BLL 1.292 47.25 0.06 44.64 0.57 45.59 -2.62
J1637.7+4714 4C +47.44 FSRQ 0.74 46.88 0.03 44.39 0.57 45.42 -2.49
J1559.0+5627 BZB J1558+5625 BLL 0.3 45.62 0.05 43.56 0.57 44.3 -2.05
J1542.9+6129 BZB J1542+6129 BLL 0.124 45.45 0.02 43.45 0.56 43.19 -2.0
J1110.2+7134 BZB J1110+7133 BLL 0.201 44.61 0.12 42.9 0.58 43.82 -1.71
J0816.5+5739 SBS 0812+578 BLL 0.226 45.21 0.07 43.3 0.57 44.01 -1.91
J1136.7+7009 MKN 180 BLL 0.046 43.85 0.06 42.4 0.56 43.48 -1.45
J1031.0+5053 1ES 1028+511 BLL 0.36 45.76 0.07 43.66 0.57 43.57 -2.1
J0958.6+6533 S4 0954+658 BLL 0.368 45.98 0.03 43.8 0.56 44.42 -2.18
J0921.9+6216 S4 0917+62 FSRQ 1.446 47.41 0.06 44.74 0.57 45.66 -2.67
J0809.8+5218 1ES 0806+524 BLL 0.138 45.14 0.04 43.25 0.56 43.29 -1.89
J1033.9+6050 S4 1030+61 FSRQ 1.401 47.87 0.02 45.04 0.56 45.51 -2.83
J0945.9+5751 BZB J0945+5757 BLL 0.229 45.0 0.07 43.16 0.57 43.82 -1.84
J1420.2+5422 1418+546 BLL 0.151 44.8 0.05 43.02 0.57 43.79 -1.77
J1154.4+6019 CRATES J1154+6022 FSRQ 0.543 46.19 0.06 43.94 0.57 44.51 -2.25
J1019.0+5915 BZB J1018+5911 BLL 0.191 44.6 0.1 42.9 0.57 43.74 -1.71
J0957.7+5522 4C +55.17 FSRQ 0.895 47.7 0.02 44.93 0.56 45.56 -2.77
J1248.2+5820 PG 1246+586 BLL 0.847 47.2 0.03 44.6 0.57 44.5 -2.6
J1151.5+5857 BZB J1151+5859 BLL 0.127 44.59 0.08 42.89 0.57 43.9 -1.7
J1058.6+5628 BZB J1058+5628 BLL 0.144 45.47 0.03 43.47 0.56 43.68 -2.0
J1037.6+5712 BZB J1037+5711 BLL 0.106 44.97 0.04 43.14 0.56 43.34 -1.83
J0929.5+5009 BZB J0929+5013 BLL 0.37 45.57 0.08 43.53 0.57 44.1 -2.04
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J0818.2+4223 S4 0814+425 BLL 0.245 46.17 0.02 45.01 0.26 44.41 -1.17*
J1253.1+5302 S4 1250+53 BLL 0.204 45.69 0.03 43.61 0.56 44.17 -2.08
J0903.4+4651 S4 0859+470 FSRQ 1.462 46.95 0.11 44.44 0.58 46.1 -2.51
J0834.3+4221 S4 0830+42 FSRQ 0.249 45.24 0.07 43.32 0.57 44.18 -1.93
J0920.9+4441 S4 0917+44 FSRQ 2.189 48.72 0.02 45.6 0.56 45.84 -3.12
J1439.2+3932 PG 1437+398 BLL 0.349 45.31 0.13 43.36 0.58 44.26 -1.95
J1012.5+4227 BZB J1012+4229 BLL 0.364 45.27 0.13 43.34 0.58 44.15 -1.94
J0948.8+4040 4C +40.24 FSRQ 1.252 46.98 0.09 43.71 0.28 45.65 -3.28*
J0917.0+3900 S4 0913+391 FSRQ 1.269 46.95 0.1 44.44 0.57 45.73 -2.51
J0337.0+3200c NRAO 140 FSRQ 1.258 47.44 0.07 44.76 0.57 45.54 -2.68
J0339.4-0144 PKS 0336-019 FSRQ 0.852 46.96 0.04 43.93 0.26 45.31 -3.03*
J0340.6-2113 PKS 0338-214 BLL 0.048 43.61 0.07 42.24 0.57 43.56 -1.37
J0405.8-1309 PKS 0403-13 FSRQ 0.571 45.95 0.1 43.78 0.57 45.68 -2.17
J0424.7+0034 PKS 0422+004 BLL 0.31 45.88 0.04 43.73 0.57 43.88 -2.14
J0423.2-0120 PKS 0420-01 FSRQ 0.915 47.62 0.02 45.22 0.26 45.24 -2.4*
J0428.6-3756 PKS 0426-380 BLL 1.11 48.37 0.01 45.37 0.56 45.53 -3.0
J0448.9+1121 0446+112 FSRQ 1.207 47.73 0.03 44.95 0.57 45.22 -2.78
J0442.7-0017 PKS 0440-00 FSRQ 0.844 47.57 0.01 44.84 0.56 45.41 -2.72
J0501.2-0155 4C -02.19 FSRQ 2.286 48.02 0.07 45.28 0.27 46.3 -2.74*
J0505.5+0501 PKS 0502+049 FSRQ 0.954 46.99 0.07 44.46 0.57 45.16 -2.53
J0530.8+1333 PKS 0528+134 FSRQ 2.07 48.32 0.05 45.36 0.27 45.92 -2.96*
J0532.7+0733 TEX 0529+075 FSRQ 1.254 47.78 0.03 44.98 0.57 45.57 -2.8
J0538.8-4405 PKS 0537-441 BLL 0.896 48.25 0.01 45.29 0.56 45.53 -2.96
J0608.0-0836 OH -10 FSRQ 0.872 47.03 0.05 44.02 0.27 45.42 -3.01*
J0738.0+1742 PKS 0735+17 BLL 0.424 46.57 0.02 44.19 0.56 44.47 -2.38
J0739.2+0138 PKS 0736+01 FSRQ 0.191 45.65 0.02 42.91 0.26 44.1 -2.74*
J0730.2-1141 PKS 0727-11 FSRQ 1.591 48.75 0.01 45.62 0.56 44.8 -3.13
J0849.0+0455 BZB J0849+0455 BLL 1.07 46.6 0.14 44.21 0.58 45.37 -2.39
J2319.1-4208 PKS 2316-423 BLL 0.056 43.54 0.19 42.2 0.59 44.02 -1.34
J2204.6+0442 PKS 2201+04 BLL 0.028 43.11 0.08 41.91 0.56 43.38 -1.2
J2159.9+1023 CRATES J2200+1030 BLL 0.172 44.62 0.12 42.91 0.57 44.23 -1.71
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J0250.6+1713 BZQ J0250+1712 FSRQ 0.207 45.13 0.08 43.25 0.57 44.25 -1.89
J0112.8+3208 NRAO 62 FSRQ 0.603 46.99 0.02 44.46 0.56 45.21 -2.52
J0909.7-0229 PKS 0907-023 FSRQ 0.957 47.13 0.04 44.55 0.57 45.3 -2.57
J0912.9-2102 BZB J0913-2103 BLL 0.198 45.01 0.09 43.16 0.57 44.45 -1.84
J1204.3-0711 BZB J1204-0710 BLL 0.185 44.91 0.08 43.1 0.57 43.84 -1.81
J1317.9+3426 B2 1315+34A FSRQ 1.05 46.53 0.12 44.16 0.58 45.55 -2.37
J1312.4-2157 PKS 1309-216 BLL 1.489 47.55 0.05 44.83 0.57 45.84 -2.72
J1351.1+0032 PKS 1348+007 FSRQ 2.084 47.64 0.08 44.89 0.57 45.96 -2.75
J1435.1+2022 CRATES J1435+2021 BLL 0.227 45.01 0.09 43.16 0.57 44.61 -1.84
J1744.1+1934 1ES 1741+196 BLL 0.083 44.18 0.12 42.62 0.57 43.81 -1.56
J1849.4+6706 4C +66.20 FSRQ 0.657 47.25 0.02 44.63 0.56 45.39 -2.61
J0611.8-6059 BZQ J0610-6058 FSRQ 0.617 46.1 0.09 43.88 0.57 45.17 -2.22
J1219.2+7107 S5 1217+71 FSRQ 0.451 45.55 0.09 43.52 0.57 44.66 -2.03
J1136.3+6736 BZB J1136+6737 BLL 0.135 44.58 0.1 42.88 0.57 43.54 -1.7
J1454.4+5123 BZB J1454+5124 BLL 1.083 47.17 0.05 44.58 0.57 45.27 -2.59
J1203.2+6030 SBS 1200+608 BLL 0.066 43.95 0.07 42.47 0.57 43.45 -1.48
J1053.6+4928 BZB J1053+4929 BLL 0.14 44.77 0.08 43.01 0.57 43.68 -1.76
J1433.8+4205 B3 1432+422 FSRQ 1.24 46.85 0.09 44.37 0.57 45.34 -2.48
J0315.8-1024 PKS 0313-107 FSRQ 0.335 45.52 0.08 43.5 0.57 44.88 -2.02
J0612.8+4122 S4 0609+41 BLL 0.097 44.98 0.03 43.14 0.56 43.74 -1.83
J0630.9-2406 BZB J0630-2406 BLL 0.062 44.57 0.04 42.88 0.56 43.2 -1.69

Notes:
(a) Uncertainty on Liso in dex.
(b) Uncertainty on the collimation-corrected �-ray luminosity L in dex.
(c) The uncertainty on P

jet

is 0.7 dex as described in the text.
(d) Values with a “*” correspond to those measured by 24, otherwise they were estimated from the best-fit in Fig. 2.
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Table S2. Properties of the GRB sample.

Name z t
90

✓
j

a

logE iso

�

b

logLiso b

logLc

logE iso

k

d

logP
jet

e Observatory Ref.
(s) (�) (erg) (erg s�1) (erg s�1) (erg) (erg s�1)

090323 3.57 133.1 2.8 54.53 53.06 50.14 54.07 49.68 LAT 1
090328 0.74 57.0 4.2 52.99 51.47 48.9 53.91 49.83 LAT 1

090902B 1.82 21.0 3.9 54.5 53.63 51.0 53.75 50.24 LAT 1
090926A 2.11 20.0 9.0 54.27 53.46 51.55 52.91 50.19 LAT 1
081222 2.77 5.8 2.8 53.47 53.28 50.35 54.12 51.0 GBM 2
090424 0.54 20.2 9.8 52.64 51.52 49.69 54.22 51.26 GBM 2
090618 0.54 24.0 6.7 53.38 52.19 50.02 53.49 50.13 GBM 2
091020 1.71 65.0 6.9 53.03 51.65 49.51 53.71 50.19 GBM 2
091127 0.48 68.7 5.5 52.14 50.47 48.13 53.36 49.35 GBM 2

091208B 1.06 71.0 7.3 52.33 50.8 48.7 53.7 50.07 GBM 2
970228 0.7 56.0 4.0 52.15 50.63 48.02 53.24 49.11 BeppoSAX 3,4,5,22
970508 0.84 14.0 21.6 51.74 50.86 49.71 52.96 50.92 BATSE 3,4,5,22
970828 0.96 160.0 7.1 53.34 51.43 49.32 53.57 49.55 BATSE 3,4,5,22
971214 3.42 30.0 5.5 53.32 52.49 50.16 53.89 50.73 BATSE 3,4,5,22
980613 1.1 42.0 12.6 51.73 50.43 48.81 53.05 50.13 BeppoSAX 3,4,5,22
980425 0.01 23.3 11.0 48.2 46.84 45.1 49.08 45.98 BeppoSAX 10,8,6
980703 0.97 76.0 11.2 52.78 51.19 49.47 53.35 50.04 BATSE 3,4,5,22
990123 1.6 61.0 4.9 54.16 52.79 50.36 54.27 50.47 BATSE 3,4,5,22
990510 1.62 57.0 3.4 53.25 51.91 49.14 54.08 49.98 BATSE 3,4,5,22
990705 0.84 32.0 5.3 53.41 52.17 49.8 52.49 48.89 BATSE 3,4,5,22
991216 1.02 15.0 4.6 53.73 52.86 50.36 54.53 51.16 BATSE 3,4,5,22
021004 0.85 9.0 6.8 53.23 52.54 50.39 52.66 49.83 BeppoSAX 3,4,5,22
000926 2.04 1.3 6.2 53.45 53.82 51.58 53.96 52.09 BeppoSAX 3,4,5,22
010222 1.48 74.0 3.2 53.93 52.46 49.65 54.32 50.04 BeppoSAX 3,4,5,22
011211 2.14 51.0 6.4 52.83 51.62 49.41 53.08 49.66 BeppoSAX 3,4,5,22
020405 0.7 40.0 7.8 52.86 51.49 49.45 53.63 50.22 BeppoSAX 3,4,5,22
020813 1.25 89.0 3.1 53.89 52.29 49.47 54.31 49.89 HETE 3,4,5,22
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021004 2.32 52.4 12.7 52.75 51.55 49.93 53.89 51.07 HETE 3,4,5,22
031203 0.1 40.0 9.0 50.99 49.43 47.52 51.14 47.67 Integral 9,6
030329 0.17 22.3 5.1 52.1 50.82 48.42 52.8 49.12 HETE 7,11
050709 0.16 0.1 17.2 50.0 51.22 49.87 51.05 50.92 BAT 12

050820A 2.62 26.0 6.6 53.98 53.13 50.95 54.73 51.69 BAT 13,14
050904 6.3 225.0 8.0 54.12 52.63 50.62 53.95 50.45 BAT 13,15
060218 0.03 2100.0 80.4 49.4 46.09 46.01 49.11 45.73 BAT 16,23
060418 1.49 52.0 22.5 52.6 51.28 50.16 52.09 49.65 BAT 13
070125 1.55 60.0 13.2 53.98 52.61 51.03 52.81 49.86 BAT 13,17,18

080319B 0.94 50.0 7.0 52.67 51.26 49.13 54.13 50.59 BAT 21,13
050505 4.27 136.0 2.0 53.27 51.86 48.66 54.77 50.16 BAT 2
050814 5.3 48.0 2.4 53.24 52.36 49.32 54.92 51.0 BAT 2

051109A 2.35 360.0 3.4 52.82 50.79 48.02 54.23 49.43 BAT 2
051221A 0.55 8.0 11.8 51.41 50.7 49.02 52.64 50.25 BAT 2
060124 2.3 3.3 2.4 53.6 53.6 50.55 54.94 51.89 BAT 2
060614 0.12 6.9 11.6 50.52 49.73 48.05 52.23 49.75 BAT 2
060707 3.42 210.0 7.9 52.85 51.18 49.16 54.01 50.31 BAT 2
060814 0.84 1.2 3.5 52.78 52.96 50.24 53.44 50.9 BAT 2
061021 0.35 79.0 8.6 51.52 49.75 47.8 52.79 49.07 BAT 2

061222A 2.09 16.0 2.7 53.48 52.76 49.8 55.36 51.68 BAT 2
070306 1.5 3.0 4.4 52.78 52.7 50.16 53.83 51.21 BAT 2
070318 0.84 0.4 8.8 52.03 52.69 50.76 53.92 52.65 BAT 2
070508 0.82 23.4 3.5 52.87 51.76 49.03 53.03 49.19 BAT 2
080310 2.43 32.0 3.6 52.78 51.81 49.1 53.47 49.79 BAT 2

080413B 1.1 1.0 6.0 52.29 52.61 50.35 54.14 52.2 BAT 2
090313 3.38 170.0 3.1 52.82 51.23 48.38 54.38 49.94 BAT 2
091018 0.97 106.5 4.7 51.77 50.04 47.57 53.08 48.87 BAT 2
090423f 8.2 10.3 > 12 53 53 > 51.3 53.6 > 51.9 BAT 19,20
020903g 0.251 10 < 90 49.04 48.14 < 48.14 50.6 < 49.7 HETE-2 24,25

Notes:
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(a) Uncertainty of 0.1 dex as described in the text.
(b) Uncertainty of 0.2 dex as described in the text.
(c) Uncertainty of 0.3 dex as derived from uncertainties in ✓

j

and E iso

�

.
(d) Uncertainty of 0.5 dex as described in the text.
(e) Uncertainty of 0.54 dex as derived from uncertainties in ✓

j

and E iso

k

.
(f) Lower limit on the opening angle. Not taken into account in the statistics.
(g) X-ray flash with an upper limit on the opening angle. Not taken into account in the statistics.
References: 1. Cenko et al. 2012 (35), 2. Racusin et al. 2011 (31), 3. Bloom et al. 2003 (73),
4. Berger et al. 2003 (56), 5. Lloyd-Ronning & Zhang 2004 (54), 6. Ghisellini et al. 2006 (55),
7. Berger et al. 2003b (65), 8. Li & Chevalier 1999 (66), 9. Soderberg et al. 2004 (37),
10. Yamasaki et al. 2003 (67), 11. Vanderspek et al. 2004 (58), 12. Villasenor et al. 2005 (59),
13. Cenko et al. 2010 (60), 14. Cenko et al. 2006 (61), 15. Kawai et al. 2006 (62),
16. Campana et al. 2006 (68), 17. Racusin et al. 2007 (63), 18. Bellm et al. 2008 (64),
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