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Abstract. We have undertaken a literature search for associations of gamma-ray bursts 
(GRBs) with supernovae (SNe), and we have constructed a much larger table of cases 
than has been published until now. The table contains a suite of physical properties for 
the GRBs (and the SNe when available), which will allow us and others to infer valuable 
knowledge about the GRBs and their physical mechanisms. From this basic table, we 
have undertaken a very preliminary examination, looking at the intrinsic GRB 
properties at hand, i.e. duration, isotropic energy output, peak spectrum energy, fluence, 
spectral index, redshift etc., and we present initial results. Future analyses will be 
performed to try to determine whether GRBs with no associated SNe constitute a 
subclass or category of bursts with particular characterizing properties. 

1.  Introduction 
With the consensus that “long” gamma-ray bursts (of duration more than ~ 2 seconds) are due to 
hypernovae (very big stars exploding as described by the collapsar model), the search for correlations 
between GRBs and SNe has become a lively topic in this very active field. Very few SNe have been 
found for GRBs, however, whether by direct detections or by catalog searches, which may or may not 
be surprising: perhaps this is due to the large distances at which GRBs occur, or perhaps to special 
properties for some GRBs, making them more or less amenable to an SN association. This has led 
researchers to ask what characteristics make some GRBs manifest themselves as supernovae and others 
not. To investigate this, lists of GRBs with/without SNe (when searches were performed) needed to be 
constructed. 

Bosnjak et al. [1] constructed one such list using only the BATSE catalogs of GRBs and based on 
the following approach: a) spectra were searched for a late re-brightening (“bump”) in the optical 
afterglow of the GRB, which could be the signature of an underlying SN; b) SNe catalogs were searched 
for coincidence (spatial and temporal) with detected GRBs (although positions are often tainted by large 
uncertainties – more than 8 degrees in many cases). That list contained 36 GRBs, all but three with 
suggested SN associations. However, contrary to the consensus in the community, about half of the SNe 
listed in the table are of type Ia, making them highly doubtful. 

Hjorth [2] produced another such list, updated and expanded from [3] and [4]; it too contained 36 
GRB, 12 of them with SN associations. Most recently, Cano et al. [5] published a new list, similar to [2] 
but with more physical parameters (e.g. V-magnitude, bolometric luminosity), but often available for 
only a few GRBs.  
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2.  Research, New Data, and Results 
To produce a new list, we used the following approaches: 

 Search publication databases (NASA/ADS, Astro-ph ArXiv, Google Scholar) to collect 
information on GRBs, related SNe, and their physical properties; 

 Search for corresponding objects (SNe for GRBs or vice-versa) by close dates and celestial 
locations within databases of astronomical objects (e.g. the Swift GRBs database, the Central 
Bureau for Astronomical Telegrams, the Gamma-ray Coordinates or Coordination Network, the 
Open Supernova Catalog for SNe). 

Our table of new GRB-SN cases contains 95 GRBs, about 25 of them new and not previously 
reported, most of them with SN associations. ‘No SN found’ is a rather difficult criterion to implement 
for the simple reason that it is often impossible to know whether a GRB’s afterglow was observed for 
long enough (tens of days) for any SN “bump” to be seen or not. The double list gives physical 
parameters for the GRBs (duration, redshift, isotropic gamma-ray energy, spectral index, fluence, etc.). 
We must stress that this data is preliminary; most but not all the association cases are robust; checks are 
still being made, as well as searches for physical parameter values in order to ascertain and complete 
the data as strongly and fully as possible. Likewise, finding GRBs where SNe were really looked for 
and were not found is not straightforward. 

A quick analysis of all the GRBs with/without SNe reveals the following: 
 The GRBs for which an SN has been ascertained are closer than those without: average redshift 

of 0.34 (± 0.33), compared to 0.57 (± 0.52). The (statistically not significant) difference is not 
surprising: it is easier to detect supernovae for closer GRBs, considering the low fluxes. 

 GRB duration sets are very similar for GRBs with/without SNe, both in the observer’s frame: 40.1 
± 47.8 vs. 47.6 ± 46.6 s (leaving out 3 bursts longer than 1,000 s and half a dozen bursts with T90 
< 1 s, as short GRBs are not supposed to result from explosions and hence should not be associated 
with SNe), and in the rest frame: 29.9 ± 32.6 vs. 29.8 ± 33.9 s.  

 No difference was found in the peak V-magnitude, in the photon index, or the spectral index. 
There are more analyses to be performed on the GRBs with/without SNe: a) Bosnjak et al. [1] reported 
that most of the SN-associated bursts that they analyzed have single-peak spectra; the 29 new ones we 
have dug up should be checked for this characteristic; b) how do the two groups differ in fitting (or not) 
the GRB correlations (e.g. Amati, Yonetoku, etc.)? c) taking into account the distances/redshifts, how 
do these groups differ in terms of luminosity/magnitude in the optical and the gamma domains? These 
are questions that we plan to explore in the near future. 

3.  Conclusions 
In our (preliminary) investigation of the GRB-SN connection, we have collected some 30 new GRBs, 
most of them with a supernova counterpart. This is a substantial increase in the number of previously 
listed/published GRBs with/without associated SNe [1, 2, 5]. We have performed only preliminary 
checks on these objects to ascertain the SN association, and we shall strengthen those claims (positive 
or negative) in the near future.  

We have performed very basic and quick comparisons between the two groups and did not find any 
surprising or significant differences (in durations and spectral indices). GRBs with SNe were found to 
be closer, which is normal observational bias. More substantial analyses, for instance of the spectra 
(single peak or not) and of the physical parameters that should correlate à la Amati, Yonetoku, and other 
proposed relations, will be performed in the near future. 

If GRBs with SNe turn out to have different properties than those without SNe, the implications 
would be very significant. At minimum, it would give observers an indicator of which GRBs one should 
target when instrumentally searching for SNe. More importantly, it might imply a somewhat different 
physical process at work in the explosion and perhaps even a different class of objects that undergo such 
bursts and supernova explosions. For instance, Bosnjak et al. [1] do not rule out Type Ia supernovae in 
the associations they make with GRBs even though the general consensus is that (long) GRBs should 
be associated with Type Ic, or at least Type Ibc, supernovae.   
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Table 1b – GRBs with no SNe found 

GRB z T90 
T90 in     

rest frame 
MVpeak

Spectral 
Index 

 (Gamma) 

Photon 
Index 

Fluence  
(erg/cm2) 

000630  20 (15.1±1.1)x10-6 

050824 0.828 22.6 12.36 20.02 1.94709 2.76  2.66 x10-7 

060505 0.089 4 3.67  

060614 0.125 108.7 96.62 19.54 1.89544 2.02 2.04 x10-5 

070419A 0.971 115.6 58.65 20.0 2.18444 2.35 5.58 x10-7 

090902B 1.822 21 7.44  

100418A 0.624 7 4.31 19.90 2.26662 2.16 3.4 x10-7 

111005A 0.01326 26 25.66 2.03  6.2 x10-7 

111228A 0.716 101.2 58.97 17.73 2.03824 2.27 85 x10-7 
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