
Mon. Not. R. Astron. Soc. 384, 599–604 (2008) doi:10.1111/j.1365-2966.2007.12672.x

Energetics–spectral correlations versus the BATSE gamma-ray

bursts population

Z. Bosnjak,1,3 A. Celotti,1⋆ F. Longo2 and G. Barbiellini2
1S.I.S.S.A., via Beirut 2-4, I-34014 Trieste, Italy
2Department of Physics and INFN, via Valerio 2, I-34100 Trieste, Italy
3Institut d’Astrophysique de Paris, 98 bd Arago, 75014 Paris, France

Accepted 2007 November 5. Received 2007 November 2; in original form 2005 February 9

ABSTRACT

The proposed correlations between the energetics of gamma-ray bursts (GRBs) and their

spectral properties, namely the peak energy of their prompt emission, can broadly account

for the observed fluence distribution of all ‘bright’ BATSE GRBs, under the hypothesis that

the GRB rate is proportional to the star formation rate and that the observed distribution

in peak energy is independent of redshift. The correlations can also be broadly consistent

with the properties of the whole BATSE long GRB population for a peak energy distribution

smoothly extending towards lower energies, and in agreement with the properties of a sample

at ‘intermediate’ fluences and with the luminosity functions inferred from the GRB number

counts. We discuss the constraints that this analysis imposes on the shape of such peak energy

distribution, the opening angle distribution and the tightness of the proposed correlations.

Key words: gamma-rays: bursts.

1 I N T RO D U C T I O N

The proposed correlations between energetics and spectral prop-

erties are among the most interesting clues to the physical pro-

cesses taking place in gamma-ray bursts (GRBs). More precisely

it has been suggested (Lloyd-Ronning, Petrosian & Mallozzi 2000;

Amati et al. 2002, hereafter A02; Atteia et al. 2004; Lamb, Don-

aghy & Graziani 2004; Sakamoto et al. 2005) that the apparent

isotropic energy of the prompt phase, Eiso, correlates with the in-

trinsic peak energy of the integrated emission Epeak [in a νf(ν)

representation], with a dependence Epeak ∝ E0.5
iso . A similar cor-

relation has been claimed between Epeak and the peak luminos-

ity (Yonetoku et al. 2004). More recently, (Ghirlanda, Ghisellini

& Lazzati 2004, hereafter GGL04) by correcting for the putative

fireball opening angle – estimated from the (achromatic) break

time in the afterglow lightcurve (Sari, Piran & Halpern 1999; Frail

et al. 2001; Bloom, Frail & Kulkarni 2003) – argued that an even

tighter correlation holds between the actual prompt energetics, Eγ

and Epeak, namely Epeak ∝ E0.7
γ . Such correlations have been deter-

mined from and calibrated using a limited number of GRBs, i.e. at

most the ∼40 long GRBs for which redshift information was avail-

able. No unique and robust interpretation of such results has been

found so far (Zhang & Meszaros 2002; Schaefer 2003; Eichler &

Levinson 2004; Liang, Dai & Wu 2004; Yamazaki, Ioka &

Nakamura 2004; Rees & Meszaros 2005). However, it is clear that

if these correlations were to hold for the whole GRB population

⋆E-mail: celotti@sissa.it

(see Nakar & Piran 2005; Band & Preece 2005; Friedman & Bloom

2005, for dissenting views), they could provide powerful clues to the

physical origin of the prompt emission and have important reper-

cussions on the potential cosmological use of GRBs.

We aimed at assessing whether these correlations are statistically

consistent with the observed peak energy versus fluence distribu-

tions of a large sample of long (BATSE) GRBs, until redshifts can

be determined for a significantly larger number of events. The only

assumptions are that these events follow the cosmological star for-

mation rate redshift distribution and that the observed peak energy

distribution is not significantly affected by the GRB redshifts. Al-

though a statistical consistency – given the above hypothesis – is

not a proof of the reality of such correlations, it would support the

view that they might indeed represent intrinsic properties of long

GRBs.

The outline of this paper is the following. We detail our assump-

tions and procedure in Section 2, present our results in Section 3

and discuss them in Section 4. Preliminary results of this work can

be found in Bosnjak et al. (2004). While finishing writing this pa-

per, we received the manuscript by Ghirlanda, Ghisellini & Firmani

(2005), who – through a complementary and independent analysis

– reach conclusions remarkably similar to those reported here.

2 M E T H O D A N D A S S U M P T I O N S

In order to test whether the observed peak energy and fluence dis-

tributions are consistent with the correlations proposed by A02 and

GGL04, we considered the sample of BATSE GRBs analysed by

Preece et al. (2000) (referred to as the ‘bright’ BATSE sample

C© 2008 The Authors. Journal compilation C© 2008 RAS



600 Z. Bosnjak et al.

hereafter), consisting of 154 events for which Epeak has been es-

timated. We then simulated – via a Monte Carlo – the fluence distri-

bution for a population of GRBs characterized by the corresponding

Epeak distribution. The procedure we adopted is the following.

(i) We assumed that the GRB rate follows the star forma-

tion rate distribution in redshift (as estimated by Madau &

Pozzetti 2000), namely RGRB(z) = 0.3 exp(3.4z)[exp(3.8z) +

45]−1 M⊙ yr−1 Mpc−3.

(ii) We adopted the observed Epeak distribution of the bright

BATSE GRBs, as obtained by averaging the results of the time-

resolved spectral analysis by Preece et al. (2000).

(iii) We randomly assigned a redshift and a characteristic intrinsic

peak energy (1 + z) Epeak to each event, where Epeak is randomly

extracted from the observed distribution.

(iv) We adopted the A02 correlation (with its spread) to estimate

the corresponding energetics.

(v) By applying the cosmological corrections1 estimated the cor-

responding fluence in the 50–300 keV energy range (for a typical

Band’s spectral representation with α = −1 and β = −2.25, see

Preece et al. 2000).

(vi) We compared the simulated fluence distribution with that

of bright BATSE GRBs. The comparison of fluences clearly avoids,

with respect to fluxes, any further assumption about GRB durations.

It is clear that any agreement found under the above assumptions

does not exclude that different hypothesis on the intrinsic Epeak dis-

tribution, and the relation (or lack of) between Epeak and energet-

ics and their dependence on redshift might reproduce the observed

fluence distributions. We, however, tested some simple alternative

hypothesis on our assumptions, as described below, without finding

satisfactory results.

The consistency between the simulated and the observed distribu-

tions has been quantitatively assessed by estimating the maximum

difference D in the cumulative distributions as in the two-sample

Kolmogorov–Smirnoff (KS) test. The parameter D has been used

to compare the degree of agreement of the different models with

data (i.e. for different assumptions/parameters). We adopted as a

limit for a qualitatively satisfactory agreement a value D < 0.14,

although formally the corresponding associated probability of two

distributions being drawn from the same parent one would be only

PKS = 0.01. Because of this, our claims of agreement have to be

considered in a ‘broad’, rather than statistical, sense. The consis-

tency of the distributions has also been tested with a χ2 test for the

most important results (see below).

As mentioned above, the observed Epeak distribution is consid-

ered at z = 0, i.e. it is implicitly assumed to evolve with redshift.

Although this might not be necessarily true, it provides the sim-

plest (and only possible) self-consistent hypothesis for the intrinsic

distribution. In other words, as it is not possible to a priori assess

the biases which might lead to a dependence of the observed Epeak

distribution with redshift the only viable assumption on it is that it

does not depend on z (see also below). It should pointed out that

Mallozzi et al. (1995) found a trend between GRB brightness and

spectral peak energy, which could be interpreted, assuming that

GRBs properties are independent of distance, as due to cosmo-

logical redshift. Our assumptions imply instead that the observed

1 Throughout this work, we adopt a ‘concordance’ cosmology �	 =0.7,

�M = 0.3 and H0 = 65 km s−1 Mpc−1 (H0 = 70 km s−1 Mpc−1 for the

GGL04 case).

properties are consistent with being dominated by a spread in the

intrinsic GRBs properties.

An analogous test for the GGL04 relation is clearly less straight-

forward, as it requires information on the GRB opening angle dis-

tribution. The latter is, however, constrained only by 16 (8) BATSE

GRBs for which an estimate (limit) on the opening angle can been

determined from the break time of the afterglow lightcurve (see

GGL04). We approximated such a distribution as a lognormal func-

tion and constrained it by requiring that the observed fluence dis-

tribution can be reproduced. We can then only verify its qualitative

consistency with the values inferred for those 16 GRBs and treat it

as a prediction to be tested when more estimates of opening angles

will be available.

3 R E S U LT S

The robust finding of this analysis is that the assumption that the A02

correlation holds for bright BATSE GRBs leads to a fluence distri-

bution in agreement with the observed one. The comparison of the

predicted and observed distributions is shown in Fig. 1 (top panel)

and their formal consistency is confirmed by a KS test (probability

PKS = 0.35). The figure shows the result relative to the simulation

of a set of events at least 100 times larger than the bright BATSE

sample (∼1500). A further statistical test was performed (being this

the chief result of the paper) on the binned fluence distributions and

a χ2 test returned a probability of 0.04.

As alternative possibilities we explored the cases where the intrin-

sic Epeak is constant (set at value of 500 keV) and where the observed

Epeak is constant (250 keV). Clearly, as the GRB rate peaks at redshift

∼1, both scenarios mimic the case considered above, and lead to

fluence distributions which are qualitatively similar to what shown

in Fig. 1. This indicates that our assumption on the Epeak is not by

itself a crucial reason for the found agreement.

Furthermore, we tested scenarios in which the GRB energetic is

not set via the A02 correlation. To this aim we assumed that the

intrinsic ‘luminosity function’ of GRB is described by a Gaussian

Figure 1. Fluence distributions. Observed ones: ‘bright’ BATSE GRBs

(Preece et al. 2000) (blue line, top panel); the whole BATSE long GRB

population (red line, top and bottom panels); the observed distribution of the

sample by Yonetoku et al. (2004) (green line, bottom panel). Simulated ones,

under different assumptions: the A02 relation + the ‘bright’ BATSE Epeak

distribution (dash–dotted line, top panel); the A02 relation + the extrapo-

lated Epeak distribution shown in Fig. 3 peaking around 70 keV (black solid

line, top panel); the GGL04 relation + the extrapolated Epeak distribution

shown in Fig. 3 + the opening angle distribution for the ‘bright’ GRBs shown

in Fig. 2 (dotted line, bottom panel); the GGL04 relation + the extrapolated

Epeak distribution + the opening angle distribution peaking around 7◦ shown

in Fig. 2 (black solid line, bottom panel).
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Figure 2. Opening angle distributions as constrained by the request that the

GGL04 correlation is representative of bright BATSE GRBs (dashed line)

and the whole of the BATSE GRB population (dot–dashed). Reported are

also the values inferred from the break time of the afterglow lightcurves in

a small number of GRBs (solid histogram, data from GGL04).

distribution (peaked at 1052 erg and with a logarithmic spread of 0.7),

and for each GRB we randomly and independently selected an Epeak

and energy. The Epeak distribution has been assumed both to be that

of bright BATSE GRBs (Preece et al. 2000) and to be flat (probability

independent of Epeak). No reasonable agreement has been found in

these cases, basically because of the lack of connection between

Eiso and Epeak (i.e. the fluence-observed Epeak plane tends to be more

uniformly covered with respect to the observed case).

The observed fluences can be satisfactorily reproduced (PKS =

0.18) also by adopting the GGL04 relation for an lognormal opening

angle distribution peaking around ∼4–5◦. Indeed this appears to

mimic the distribution of the (few) estimated opening angles (see

Fig. 2). The χ 2 test confirmed the consistency of the observed and

the simulated distributions.

3.1 The BATSE long GRB population

The above results would be greatly strengthened if it were possible

to extend them to the whole BATSE long GRB population. However,

this is hampered by the fact that the corresponding Epeak distribution

is not determined.

However, the interesting consideration in this respect is that the

fluence distribution of all BATSE GRBs extends down in fluence

more than two orders of magnitudes with respect to the bright

BATSE sample. If the GRB rate does follow the star formation rate

redshift distribution, this implies that the bulk of GRBs has much

lower Eγ than the bright ones. In other words, if the Amati et al.

relation holds, the cosmological distance cannot be responsible for

such a spread in fluences, as the cosmological effect is largely com-

pensated by the higher GRB luminosity at high redshifts. It is clearly

possible that effects such orientation with respect to the line of sight

play a major role. In any case observationally this corresponds to the

existence of a significant population of (apparently) less powerful

events. Indeed High Energy Transient Explorer (HETE)-2 observa-

tions show direct evidence for a trend of decreasing peak energy

with decreasing GRB fluence (Lamb, Donaghy & Graziani 2005;

Sakamoto et al. 2005).

Given the above results at this stage it is meaningful to determine

the Epeak distribution which allows us to reproduce the fluence dis-

tribution of all BATSE GRBs if the A02 correlation were to hold

for all events. The point here is that – if tightly constrained – the

inferred Epeak distribution provides a prediction to be tested against

observations without requiring the determination of the redshift for

a consistent number of GRBs.

Figure 3. Epeak distributions for the bright BATSE GRBs (dotted line;

Preece et al. 2000), for the sample examined by Yonetoku et al. (2004)

(dot–dashed line) and that constrained by this work for the whole BATSE

long GRB sample (solid line).

To this aim, we considered the fluences of the whole BATSE GRB

population2 comprising ∼1.5 × 103 events and repeated the above

procedure for different extrapolations of the Epeak distribution of

bright GRBs (simulating 100 times more events than the observed

ones). In Fig. 3, we report the Epeak distribution which – assuming

the A02 relation – allows us to satisfactorily reproduce the overall

fluence distribution (as shown in Fig. 1, top panel). This broadly

peaks around ∼70 keV.

Whether this ‘exercise’ has any meaning depends on how tightly

such an extrapolation is constrained. We considered other smooth

extrapolations of the bright GRB Epeak distributions, and for illustra-

tion we mention a couple of them, namely a distribution extending

even further down in energy, peaking around ∼60 keV and one peak-

ing around 100–200 keV. These alternatives resulted in inconsistent

fluence distributions, over and under estimating the dimmest GRBs,

respectively. We conclude that this analysis is quite sensitive to the

shape and extent of such an extrapolation.

Interestingly, we realized a posteriori that information on GRBs

with intermediate fluences (between the bright and whole BATSE

samples) is available. Yonetoku et al. (2004) considered BATSE

GRBs at fluence levels lower than the ‘bright’ BATSE sample and

performed a spectral analysis on them. Thus, the properties of such

sample are ideal to provide an independent cross-check on the pre-

dicted Epeak distribution. Indeed, the Epeak and fluence distributions

for the Yonetoku et al. (2004) sample are consistent with our ex-

trapolated Epeak distribution (see Fig. 3).

Finally, we considered the GGL04 correlation. In this case, the

extrapolation to lower Epeak shown in Fig. 3 cannot account by itself

for the fluence distribution if the (narrow) distribution of angles

inferred for bright GRBs is adopted. As shown in Fig. 1 (bottom

panel), the corresponding fluence distribution in such case results to

be a factor of ∼5 higher and narrower than the observed one. Within

this scenario such discrepancy can be accounted for if all BATSE

GRBs include a large fraction of bursts with wider opening angles:

Fig. 2 reports the inferred (lognormal) opening angle distribution

which yields a satisfactory agreement for the fluences. This peaks

around 6–8◦ and extends to about 20–25◦.3 It should also be stressed

2 http://cossc.gsfc.nasa.gov/batse/BATSE Ctlg/flux.html.
3 The larger central value of the angles has to be considered as a representa-

tive parameter, which could, in principle, mimic other effects, like possible

absorption.
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Figure 4. ‘Luminosity’ (Eγ ) function of the BATSE GRBs simulated in this

work (red line). Also reported are the results of simulations by Daigne et al.

(2006) (black line) as detailed in the text.

that such opening angle distribution is quite constrained both in

shape and extension.

3.2 Inferred properties of BATSE GRBs

Under the above assumptions, the redshift distribution and luminos-

ity function of (BATSE) GRBs can be inferred.

Given that the cosmological distance (up to z ∼ 5) is not the

primary driver for the spread in fluences, the GRB rate basically

follows the assumed star formation rate redshift distribution. For

the very same reason, the results are basically insensitive (within

a factor of 2 in fluences) to a star formation rate approximately

constant above z ∼ 2 (case 2 in Porciani & Madau 2001). Indeed, we

tested the results against the assumption that the star formation rate is

approximately constant or increasing above the apparent maximum

in redshift (SFR2 and SFR3 in the above paper), and found no

statistically different result.

The inferred ‘luminosity’ function expressed in terms of Eγ (i.e.

as the distribution in intrinsic energy integrated over all redshifts)

is reported in Fig. 4. It clearly reflects the Epeak distribution. For

comparison, the observed luminosity function resulting from Monte

Carlo simulations by Daigne, Rossi & Mochkovitch (2006) is also

reported. The latter authors generated a sample of GRBs accord-

ing to the specific intrinsic distributions (intrinsic luminosity func-

tion, comoving rate and spectral parameters); the free parameters

of the model were constrained by the observation properties (ob-

served peak energy and peak flux). Their assumptions are the same

we adopt, namely the star formation rate SFR1 from Porciani &

Madau (2001) an Amati-like relation and a detection efficiency for

BATSE. In Fig. 4, the energetics of bursts from their simulations

reported in Fig. 4 are estimated assuming a typical duration for long

bursts of ∼20 s. Interestingly, Daigne et al. (2006) also found that

the observed peak energy distribution of the subsample of bright

BATSE GRBs (Preece et al. 2000) is not representative of the whole

GRB population – which results to be largely dominated by low

Epeak events. The comparison of the two luminosity functions pro-

vides a self-consistency check on the assumptions and an indepen-

dent support to the validity of the extrapolation in Epeak constrained

above. It should be stressed that the decline at low Eγ might be

simply due to incompleteness near the BATSE fluence sensitivity

limit.

3.3 Spread of the correlations

While the above results do support the existence of a connection

between energetics and Epeak, it is of great relevance to quanti-

tatively determine any intrinsic spread of such relations, both for

understanding the robustness of the physical process behind these

correlations and for the possible use of GRBs for cosmological

studies.

Indeed, Nakar & Piran (2005) have recently argued that the A02

correlation might be the result of selection effects, as a large number

of GRBs (at least 50 per cent in the sample they considered) do not

appear to follow it. Similar findings have been reported by Band &

Preece (2005) who performed a more refined analysis and concluded

that 88 per cent of BATSE bursts are not consistent with the A02

relation, and only at most 18 per cent could be consistent with

it. Whether these findings imply that the correlations are totally

spurious – contrary to our indications – or that they are significantly

broader than estimated so far, has to be determined.

To this aim, we simply considered a variable spread (σ ) around

the A02 correlation, whose shape was approximated as a Gaussian in

logarithmic energy. The comparison of the simulated and observed

fluence distributions constrains such spread to be centred at E0 ≃

EA02 [log(E0/EA02) = 0.05 for the bright GRB subsample] with

σ = 0.17. This value of σ is fully compatible with the actual spread

in the A02 correlation (see GGL04). While a smaller spread is ac-

ceptable, a very strong upper limit σ < 0.3 is imposed in order not

to exceed the fluence distribution both at high and low values. This

result argues against the possibility that the A02 correlation is in

fact just the result of selection effects (see Nakar & Piran 2005;

Band & Preece 2005).

4 D I S C U S S I O N A N D C O N C L U S I O N S

The main result of this work is that the properties of the whole

‘bright’ BATSE GRBs sample (Preece et al. 2000) can be broadly

accounted for under the assumptions that (i) there is a link be-

tween the energetics and the typical spectral peak energy of the

prompt phase, as described by the correlations proposed by A02

and GGL04, (ii) GRBs follow the star formation rate redshift dis-

tribution and (iii) the observed Epeak distribution is not affected by a

redshift-dependent bias. We stress, as reported in Section 3, that the

findings are not critically affected by the assumed Epeak and redshift

distributions.

The fluences of dim GRBs cannot be ascribed to their cosmo-

logical distribution, and our hypothesis is that they are due to an

extension of the Epeak distribution towards lower energies (and thus

the results are rather insensitive to the actual GRB redshift distribu-

tion at high z). In this respect, it is expected that the average fluence

dependence on redshift corresponds to about a �z ∼ 0.5 between

bright and dim BATSE GRBs.

The condition that under the above assumptions the fluence dis-

tribution of the whole of the BATSE population (long GRBs) can

be reproduced, tightly constraints the extrapolation of the Epeak dis-

tribution to low energies.

The inferred extrapolation, partly overlapping with the range of

definition of X-ray rich bursts, predicts a rising number of events at

decreasing Epeak, slowly declining below ∼70 keV. This turned out to

be in agreement with the Epeak and fluence distributions of the GRBs

at intermediate fluences analysed by Yonetoku et al. (2004), and

implies a luminosity function in agreement with those constrained

from the GRB number counts.

The bright GRB fluence distribution can be broadly reproduced

also adopting the GGL04 relation, for an opening angle (lognormal)

distribution peaking around 4–5◦ and extending to ∼ 8◦, consistent

with the ∼15 estimated angles. Consistency with the whole BATSE

sample does instead require a broader opening angle distribution,
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Figure 5. Distribution of the simulated GRBs in the intrinsic peak energy

versus Eiso plane, including the spread around the A02 correlation. The red

circles indicate the GRBs considered by GGL04.

peaking around ∼6–8◦ and extending to ∼ 25◦. This reflects the fact

that the A02 and GGL04 distributions have a different slopes, i.e. the

indication of a connection between the average GRB opening angle

and energetics Eγ (and/or Epeak). However, our analysis does not

allow to exclude an A02 correlation with slope similar to the GGL04

one, i.e. an opening angle distribution independent of energy.

While the found broad consistencies cannot prove the reality of an

intrinsic tight link between GRB energetics and spectral properties,

they significantly corroborate such possibility. The scenario tested

appears to be in agreement with the observed properties. The spread

in the above correlations has to be similar to the observed one. This

provides an indication of the strength of a physical connection in the

prompt emission and constrains the statistics required for the use of

GRBs as cosmological distance indicators.

It should be stressed that the above inferences only refer to GRBs

observable and observed by the fluence and energy range sensitivity

of BATSE. Selection effects even within the BATSE sample (re-

lated to the determination of redshift and opening angle) have being

claimed to be responsible for the A02 (and GGL04) correlations by

Nakar & Piran (2005) and Band & Preece (2005), on the basis of

events inconsistent with them.4 Well-known ‘outliers’ of such cor-

relations include two of the GRBs with evidence of an associated

Supernova (see also Bosnjak et al. 2006, for more cases) as well as

short GRBs (Ghirlanda, Ghisellini & Celotti 2004). Nakar & Piran

(2005) and Band & Preece (2005) argued that a large fraction of the

whole GRB population does violate the above relations.

We cannot identify the reason for the discrepant results. Clearly,

it is possible that the agreement we find with the BATSE fluence

distributions is fortuitous.

Alternatively, one could ascribe the discrepancy to a significant

spread in the above correlations. However, an estimate of the distri-

bution of the parameter ‘dk’ (i.e. the ‘distance’ of a GRB from the

A02 correlation in the Eγ − Epeak plane) as defined by Nakar & Piran

(2005) for our simulated sample is inconsistent with their findings

within the spread ‘allowed’ by our analysis. We find proportionally

more GRBs with low ‘dk’.

In Fig. 5, we report the simulated GRBs in the Epeak versus Eiso

plane together with the GRBs considered by GGL04 (red points).

Fig. 6 shows the analogous information in the fluence versus Epeak,obs

plane together with the GRBs in the Yonetoku et al. (2004) sample

4 Although it might be difficult to pinpoint a reason why the GGL04 corre-

lation would be tighter than the A02 one.

Figure 6. Fluence versus Epeak distributions as inferred from the model.

The red points refer to the GRBs in the Yonetoku et al. (2004) sample.

(red points), selected by lowering the fluence threshold with respect

to the Preece et al. (2000) sample (the fluences are estimated in

the same energy range as for the simulated GRBs). The simulated

samples appear to have properties in satisfactory agreement with

observed GRBs.

With respect to the possibility that the ‘outliers’ found by the

above authors might represent the tail of a distribution, it is worth

noting the large fraction of high Epeak GRBs found by Nakar &

Piran (2005). They estimated Epeak > 250 keV for about 50 per

cent of their events (i.e. corresponding to about 25 per cent of the

whole BATSE long GRB sample). This fraction is inconsistent with

the findings by Yonetoku et al. (2004) whose lower fluence GRBs

are typically characterized by softer spectra, supporting our results.

We stress that our analysis does not suffer from the constraints on

the fluence (and z) imposed by the signal-to-noise ratio requirement

to estimate Epeak. Unfortunately, the lack of detailed information on

the GRBs considered by Nakar & Piran (2005) and Band & Preece

(2005) does not allow a deeper investigation on the discrepancy at

this stage.

The direct testing of the A02 and GGL04 correlations based on

individual events requires the determination of redshift (and break

time in the afterglow lightcurves) for a significant number of GRBs.

Indirect support to their reality can, however, come from the deter-

mination of the Epeak distribution at lower energies, i.e. for X-ray

rich GRB and X-ray flashes, as is going to be provided by HETE-2

and Swift.
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