


Long-Lag GRBs: distance Scale & Rate of Low-Luminosity GRBsLong-Lag GRBs: distance Scale & Rate of Low-Luminosity GRBs

• A number of low-luminosity GRBs at low redshift detected
e.g. GRB980425 (36 Mpc, τ=2.8s) and GRB060218 (145 Mpc, τ=66s) 

• Weak BATSE bursts are correlated with galaxies out to ~150 Mpc
(Chapman et al. 2007)

• 8 Long-lag GRBs in the partially coded field of view of IBIS (0.1sr) 
• Assume 2 are at high redshift
• Adopt a distance of 250 Mpc for the remainder

• All-sky rate ~2500 Gpc-3 yr-1 for these GRB with a large
uncertainty due to distance3  factor
• This exceeds the upper limit of 300 Gpc-3 yr-1 of Type 1b/c SNe
which produce GRBs, assuming that all low-luminosity GRBs produce a
SN (However not all GRBs produce SNe, e.g. low-luminosity
GRB060505)
- Galaxy clusters may play a role – new progenitor?
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INTEGRAL GRB Summary 1INTEGRAL GRB Summary 1

• INTEGRAL has detected 62 GRB 62 GRB up to January 2009 and provides
localisations for ~ 1 GRB / month

• detects proportionally more faint GRBs than Swift and appears to
probe a low-luminositylow-luminosity population distinct from the high-luminosityhigh-luminosity one

• 12/30 GRBs for which a 12/30 GRBs for which a spectral lag was measured spectral lag was measured have long lags (have long lags (ττ
> 0.75 s)> 0.75 s) ..

•In comparison, the 149 Swift GRBs with a measured lag, 12% have
long lags, compared with 40% of the 40% of the INTEGRAL INTEGRAL sample, the median
peak flux of the 17 Swift long-lag GRBs is 1.71 ph cm-2 s-1 a factor
of 3 times higher than for INTEGRAL long-lag bursts

• Long-lag GRBs have low peak fluxes, long slow pulses faint optical and
X-ray afterglows and appear to be associated with the Supergalactic
plane, and appear to be distinct from high-luminosity population (Foley
et al., 2008).
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INTEGRAL GRB Summary 2INTEGRAL GRB Summary 2
Some of these bursts could be produced by the collapse of a massiveSome of these bursts could be produced by the collapse of a massive
star without a supernova. Alternatively, they could result from astar without a supernova. Alternatively, they could result from a
different progenitor, such as the merger of two white dwarfs or adifferent progenitor, such as the merger of two white dwarfs or a
white dwarf with a neutron star or black hole, possibly in the clusterwhite dwarf with a neutron star or black hole, possibly in the cluster
environment without a host galaxy.environment without a host galaxy.

& no narrow gamma-ray lines (SPI)
Nor broad (IBIS)!

Finally, INTEGRAL detects a large proportion of faint, long-lag GRBs
that are inferred to be local. The sensitivity of IBIS is such that it
can detect very faint GRBs, allowing INTEGRAL to probe the
population of low-luminosity GRBs with long lags. This population
appears to be distinct from that of high-luminosity GRBs and
dominates the local GRB population.Pietro Ubertini, Neutron Stars & Gamma Ray Bursts
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Thanks!
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Lag-Luminosity Relation

Long-lag GRBs when a distance
of 250 Mpc is adopted

INTEGRAL GRBs with z
shown in open circles

Other low-luminosity GRBs 
that do not fit on the relation



IBIS vs BAT sensitivity to weak GRBsIBIS vs BAT sensitivity to weak GRBs

EXIST will provide a larger area and better on-axis sensitivity with a
SeXI X-Ray follow-up capability



Thanks!
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