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            Abstract
Over the six years since the discovery1 of the γ-ray burst GRB 980425, which was associated2 with the nearby (distance ∼40 Mpc) supernova 1998bw, astronomers have debated fiercely the nature of this event. Relative to bursts located at cosmological distance (redshift z ≈ 1), GRB 980425 was under-luminous in γ-rays by three orders of magnitude. Radio calorimetry3,4 showed that the explosion was sub-energetic by a factor of 10. Here we report observations of the radio and X-ray afterglow of the recent GRB 031203 (refs 5–7), which has a redshift of z = 0.105. We demonstrate that it too is sub-energetic which, when taken together with the low γ-ray luminosity7, suggests that GRB 031203 is the first cosmic analogue to GRB 980425. We find no evidence that this event was a highly collimated explosion viewed off-axis. Like GRB 980425, GRB 031203 appears to be an intrinsically sub-energetic γ-ray burst. Such sub-energetic events have faint afterglows. We expect intensive follow-up of faint bursts with smooth γ-ray light curves8,9 (common to both GRB 031203 and 980425) to reveal a large population of such events.
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                    Figure 1: Radio light curves of the afterglow of GRB 031203.[image: ]


Figure 2: Two-dimensional energy plot for cosmic explosions.[image: ]



                


                
                    
                
            

            
                References
	Pain, E. et al. BEPPOSAX observations of GRB 980425: Detection of the prompt event and monitoring of the error box. Astrophys. J. 536, 778–787 (2000)
Article 
    ADS 
    
                    Google Scholar 
                

	Galama, T. J. et al. An unusual supernova in the error box of the gamma-ray burst of 25 April 1998. Nature 395, 670–672 (1998)
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Kulkarni, S. R. et al. Radio emission from the unusual supernova 1998bw and its association with the gamma-ray burst of 25 April 1998. Nature 395, 663–669 (1998)
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Li, Z. & Chevalier, R. A. Radio supernova SN 1998BW and its relation to GRB 980425. Astrophys. J. 526, 716–726 (1999)
Article 
    ADS 
    
                    Google Scholar 
                

	Gotz, D., Mereghetti, S., Beck, M., Borkowski, J. & Mowlavi, N. GRB 031203: a long GRB detected with INTEGRAL GRB Circ. Netw. 2459 (2003)

	Prochaska, J. X. et al. The host galaxy of GRB 031203: Implications of its low metallicity, low redshift, and starburst nature. Astrophys. J. (submitted)

	Sazonov, S. Y., Lutoninov, A. A. & Sunyaev, R. A. An apparently normal gamma-ray burst with an unusually low luminosity. Nature doi:10.1038/nature02748 (this issue)

	Bloom, J. S. et al. Expected characteristics of the subclass of supernova gamma-ray bursts. Astrophys. J. 506, L105–L108 (1998)
Article 
    ADS 
    
                    Google Scholar 
                

	Norris, J. P. Implications of the lag-luminosity relationship for unified gamma-ray burst paradigms. Astrophys. J. 579, 386–403 (2002)
Article 
    ADS 
    
                    Google Scholar 
                

	Santos-Lleo, M., Calderon, P. & Gotz, D. GRB 031203 XMM-Newton observation GRB Circ. Netw. 2464 (2003)

	Watson, D. et al. A very low luminosity X-ray flash: XMM-Newton observations of GRB 031203. Astrophys. J. Lett. 605, L101–L104 (2004)
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Rodriguez-Pascual, P., Santos-Lleo, M., Gonzalez-Riestra, R., Schartel, N. & Altieri, B. XMM-Newton observation of GRB031203 GRB Circ. Netw. 2474 (2003).

	Gal-Yam, A. The near infra-red light curve of SN 2003lw, associated with GRB 031203. Astrophys. J. 609, L59–L62 (2004)
Article 
    ADS 
    
                    Google Scholar 
                

	Vanderspek, R. et al. Hete observations of the gamma-ray burst GRB030329: Evidence for an underlying soft x-ray component. Preprint astro-ph/0401311 at 〈http://www.lanl.gov〉 (2004).

	Berger, E., Kulkarni, S. R. & Frail, D. A. A standard kinetic energy reservoir in gamma-ray burst afterglows. Astrophys. J. 590, 379–385 (2003)
Article 
    ADS 
    
                    Google Scholar 
                

	Frail, D. A., Kulkarni, S. R., Berger, E. & Wieringa, M. H. A complete catalog of radio afterglows: The first five years. Astron. J. 125, 2299–2306 (2003)
Article 
    ADS 
    
                    Google Scholar 
                

	Panaitescu, A. & Kumar, P. Properties of relativistic jets in gamma-ray burst afterglows. Astrophys. J. 571, 779–789 (2002)
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Sari, R., Piran, T. & Narayan, R. Spectra and light curves of gamma-ray burst afterglows. Astrophys. J. 497, L17–L20 (1998)
Article 
    ADS 
    
                    Google Scholar 
                

	Granot, J. & Sari, R. The shape of spectral breaks in gamma-ray burst afterglows. Astrophys. J. 586, 820–829 (2002)
Article 
    ADS 
    
                    Google Scholar 
                

	Frail, D. A. et al. Beaming in gamma-ray bursts: Evidence for a standard energy reservoir. Astrophys. J. 562, L55–L58 (2001)
Article 
    ADS 
    
                    Google Scholar 
                

	Waxman, E. The nature of GRB980425 and the search for off-axis GRB signatures in nearby type Ib/c supernovae emission. Astrophys. J. 602, 886–891 (2004)
Article 
    ADS 
    
                    Google Scholar 
                

	Frail, D. A., Waxman, E. & Kulkarni, S. R. A 450 day light curve of the radio afterglow of GRB 970508: Fireball calorimetry. Astrophys. J. 537, 191–204 (2000)
Article 
    ADS 
    
                    Google Scholar 
                

	Amati, L. et al. Intrinsic spectra and energetics of BeppoSAX gamma-ray bursts with known redshifts 390, 81–89 (2002)

	Nakamura, T., Mazzali, P. A., Nomoto, K. & Iwamoto, K. Light curve and spectral models for the hypernova SN 1998BW associated with GRB 980425. Astrophys. J. 550, 991–999 (2001)
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Soderberg, A. M., Frail, D. A. & Wieringa, M. A. Severe constraints on off-axis GRB jets in type Ibc supernovae from late-time radio observations. Astrophys. J. 607, L13–L16 (2004)
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Bloom, J. S., Frail, D. A. & Kulkarni, S. R. Gamma-ray burst energetics and the gamma-ray burst Hubble diagram: Promises and limitations. Astrophys. J. 594, 674–683 (2003)
Article 
    ADS 
    
                    Google Scholar 
                

	Berger, E. et al. A common origin for cosmic explosions inferred from calorimetry of GRB030329. Nature 426, 154–157 (2003)
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Soderberg, A. M. et al. A redshift determination for XRF 020903: First spectroscopic observations of an X-ray flash. Astrophys. J. 606, 994–999 (2004)
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Berger, E., Kulkarni, S. R., Frail, D. A. & Soderberg, A. M. A radio survey of type Ib and Ic supernovae: Searching for engine-driven supernovae. Astrophys. J. 599, 408–418 (2003)
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                


Download references




Acknowledgements
GRB research at Caltech is supported in part by NSF and NASA. We are indebted to S. Barthelmy and the GCN. The VLA is operated by the National Radio Astronomy Observatory, a facility of the National Science Foundation operated under cooperative agreement by Associated Universities, Inc. A.M.S. is supported by an NSF graduate research fellowship. A.G. acknowledges support by NASA through a Hubble fellowship grant.


Author information
Authors and Affiliations
	Caltech Optical Observatories 105-24, California Institute of Technology, Pasadena, California, 91125, USA
A. M. Soderberg, S. R. Kulkarni, E. Berger, D. W. Fox & A. Gal-Yam

	Stanford Linear Accelerator Center, 2575 Sand Hill Road M/S 29, Menlo Park, California, 94025, USA
M. Sako

	National Radio Astronomy Observatory, PO Box 0, Socorro, New Mexico, 87801, USA
D. A. Frail

	Space Radiation Laboratory 220-47, California Institute of Technology, Pasadena, California, 91125, USA
D. S. Moon, S. B. Cenko & S. A. Yost

	Carnegie Observatories, 813 Santa Barbara Street, Pasadena, California, 91101, USA
M. M. Phillips, S. E. Persson, W. L. Freedman & P. Wyatt

	Department of Astronomy, University of Michigan, 830 Dennison Bldg, Ann Arbor, Michigan, 48109, USA
R. Jayawardhana & D. Paulson


Authors	A. M. SoderbergView author publications
You can also search for this author in
                        PubMed Google Scholar



	S. R. KulkarniView author publications
You can also search for this author in
                        PubMed Google Scholar



	E. BergerView author publications
You can also search for this author in
                        PubMed Google Scholar



	D. W. FoxView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. SakoView author publications
You can also search for this author in
                        PubMed Google Scholar



	D. A. FrailView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. Gal-YamView author publications
You can also search for this author in
                        PubMed Google Scholar



	D. S. MoonView author publications
You can also search for this author in
                        PubMed Google Scholar



	S. B. CenkoView author publications
You can also search for this author in
                        PubMed Google Scholar



	S. A. YostView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. M. PhillipsView author publications
You can also search for this author in
                        PubMed Google Scholar



	S. E. PerssonView author publications
You can also search for this author in
                        PubMed Google Scholar



	W. L. FreedmanView author publications
You can also search for this author in
                        PubMed Google Scholar



	P. WyattView author publications
You can also search for this author in
                        PubMed Google Scholar



	R. JayawardhanaView author publications
You can also search for this author in
                        PubMed Google Scholar



	D. PaulsonView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                A. M. Soderberg.


Ethics declarations

              
                Competing interests

                The authors declare that they have no competing financial interests.

              
            

Rights and permissions
Reprints and permissions


About this article
Cite this article
Soderberg, A., Kulkarni, S., Berger, E. et al. The sub-energetic γ-ray burst GRB 031203 as a cosmic analogue to the nearby GRB 980425.
                    Nature 430, 648–650 (2004). https://doi.org/10.1038/nature02757
Download citation
	Received: 25 March 2004

	Accepted: 15 June 2004

	Issue Date: 05 August 2004

	DOI: https://doi.org/10.1038/nature02757


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter — what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
