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            Abstract
A large amount (about three solar masses) of cold (18â€‰K) dust in the prototypical type II supernova remnant Cassiopeia A was recently reported1. It was concluded that dust production in type II supernovae can explain how the large quantities (âˆ¼ 108 solar masses) of dust observed2 in the most distant quasars could have been produced within only 700 million years after the Big Bang. Foreground clouds of interstellar material, however, complicate the interpretation of the earlier submillimetre observations of Cas A. Here we report far-infrared and molecular line observations that demonstrate that most of the detected submillimetre emission originates from interstellar dust in a molecular cloud complex located in the line of sight between the Earth and Cas A, and is therefore not associated with the remnant. The argument that type II supernovae produce copious amounts of dust is not supported by the case of Cas A, which previously appeared to provide the best evidence for this possibility.
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                    Figure 1: Continuum and molecular line emission from dust and gas.[image: ]


Figure 2: Large-scale far-infrared emission from dust.[image: ]


Figure 3: Gas-to-dust correlation.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Newly formed dust within the circumstellar environment of SN Ia-CSM 2018evt
                                        
                                    

                                    
                                        Article
                                         Open access
                                         09 February 2024
                                    

                                

                                Lingzhi ç�µèŠ� WangçŽ‹, Maokai Hu, â€¦ Xinghan Zhang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Optical reconstruction of dust in the region of supernova remnant RX J1713.7âˆ’3946 from astrometric data
                                        
                                    

                                    
                                        Article
                                        
                                         10 May 2021
                                    

                                

                                R. Leike, S. Celli, â€¦ G. Rowell

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Carbonaceous dust grains seen in the first billion years of cosmic time
                                        
                                    

                                    
                                        Article
                                         Open access
                                         19 July 2023
                                    

                                

                                Joris Witstok, Irene Shivaei, â€¦ Christopher N. A. Willmer

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Dunne, L., Eales, S., Ivison, R., Morgan, H. & Edmunds, M. Type II supernovae as a significant source of interstellar dust. Nature 424, 285â€“287 (2003)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bertoldi, F. et al. Dust emission from the most distant quasars. Astron. Astrophys. 406, L55â€“L58 (2003)
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Wilson, T. L. et al. The molecular gas toward Cassiopeia A. Astron. Astrophys. 280, 221â€“230 (1993)
ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Weinreb, S., Barrett, A. H., Meeks, M. L. & Henry, J. C. Radio observations of OH in the interstellar medium. Nature 200, 829â€“831 (1963)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hughes, D. W. Did Flamsteed see the Cassiopeia-A supernova. Nature 285, 132â€“133 (1980)
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Reynoso, E. M. & Goss, W. M. Very Large Array observations of 6 centimeter H2CO in the direction of Cassiopeia A. Astrophys. J. 575, 871â€“885 (2002)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Loinard, L., Lequeux, J., Tilanus, R. & Lagache, P. O. Submillimeter observations of Cassiopeia A. Rev. Mex. Astron. Astrofis. 15, 267â€“269 (2003)

                    Google ScholarÂ 
                

	Holland, W. S. et al. SCUBA: A common-user submillimetre camera operating on the James Clerk Maxwell Telescope. Mon. Not. R. Astron. Soc. 303, 659â€“672 (1999)
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Rieke, G. H. et al. The Multiband Imaging Photometer for Spitzer. Astrophys. J. Suppl. 154, 25â€“28 (2004)
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Lemke, D. et al. ISOPHOTâ€”capabilities and performance. Astron. Astrophys. 315, L64â€“L70 (1996)
ADSÂ 
    
                    Google ScholarÂ 
                

	Bogun, S. et al. First data from the ISOPHOT FIR Serendipity survey. Astron. Astrophys. 315, L71â€“L74 (1996)
ADSÂ 
    
                    Google ScholarÂ 
                

	Liszt, H. & Lucas, R. 86 and 140â€‰GHz radiocontinuum maps of the Cassiopeia A SNR. Astron. Astrophys. 347, 258â€“265 (1999)
ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bieging, J. H. & Crutcher, R. M. VLA observations of 1667â€‰MHz OH absorption toward Cassiopeia A. Astrophys. J. 310, 853â€“871 (1986)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Crutcher, R. M. Nonthermal OH main lines and the abundance of OH in interstellar dust clouds. Astrophys. J. 234, 881â€“890 (1979)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Harju, J., Winnberg, A. & Wouterloot, J. G. A. The distribution of OH in Taurus Molecular Cloud-1. Astron. Astrophys. 353, 1065â€“1073 (2000)
ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ossenkopf, V. & Henning, Th. Dust opacities for protostellar cores. Astron. Astrophys. 291, 943â€“959 (1994)
ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hines, D. C. et al. Imaging of the Supernova Remnant Cassiopeia A with the Multiband Imaging Photometer for Spitzer (MIPS). Astrophys. J. Suppl. 154, 290â€“293 (2004)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Dwek, E. The detection of cold dust in Cassiopeia A: Evidence for the formation of metallic needles in the ejecta. Astrophys. J. 607, 848â€“854 (2004)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Morgan, H. L., Dunne, L., Eales, S. A., Ivison, R. J. & Edmunds, M. G. Cold dust in Kepler's supernova remnant. Astrophys. J. 597, L33â€“L36 (2003)
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Blair, W. P. in 1604-2004: Supernovae as Cosmological Lighthouses (eds Turatto, M., Shea, W. R. J., Benetti, S. & Zampieri, L.) (ASP Conf. Ser., Astronomical Society of the Pacific, San Francisco) in the press) also available at ã€ˆhttp://arxiv.org/abs/astro-ph/0410081ã€‰

	Rothenflug, R., Magne, B., Chieze, J. P. & Ballet, J. Hydrodynamic model of Kepler's supernova remnant constrained by EINSTEIN and EXOSAT X-ray spectra. Astron. Astrophys. 291, 271â€“282 (1994)
ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kinugasa, K. & Tsunemi, H. ASCA observation of Kepler's supernova remnant. Publ. Astron. Soc. Jpn 51, 239â€“252 (1999)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Arendt, R. G. An infrared survey of Galactic supernova remnants. Astrophys. J. Suppl. 70, 181â€“212 (1989)
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Wright, M., Dickel, J., Koralesky, B. & Rudnick, L. The supernova remnant Cassiopeia A at millimeter wavelengths. Astrophys. J. 518, 284â€“297 (1999)
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
We thank H. Liszt and J. Bieging for making their molecular line observations available to us. This work is based on observations made with the Spitzer Space Telescope and the Infrared Space Observatory, ISO. We acknowledge access to the SCUBA data archive operated by CADC. We thank L. Dunne, H. Morgan, S. Eales and R. Ivison for discussions.


Author information
Authors and Affiliations
	Steward Observatory, University of Arizona, 933 N Cherry Avenue, Tucson, Arizona, 85721, USA
Oliver Krause,Â George H. RiekeÂ &Â Karl D. Gordon

	Max-Planck-Institut fÃ¼r Astronomie, KÃ¶nigstuhl 17, 69117, Heidelberg, Germany
Oliver Krause,Â Stephan M. Birkmann,Â Dietrich LemkeÂ &Â Ulrich Klaas

	Space Science Institute, 4750 Walnut Street, Boulder, Colorado, 80301, USA
Dean C. Hines


Authors	Oliver KrauseView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Stephan M. BirkmannView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	George H. RiekeView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Dietrich LemkeView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Ulrich KlaasView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Dean C. HinesView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Karl D. GordonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Corresponding author
Correspondence to
                Oliver Krause.


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
Krause, O., Birkmann, S., Rieke, G. et al. No cold dust within the supernova remnant Cassiopeia A.
                    Nature 432, 596â€“598 (2004). https://doi.org/10.1038/nature03110
Download citation
	Received: 26 July 2004

	Accepted: 05 October 2004

	Issue Date: 02 December 2004

	DOI: https://doi.org/10.1038/nature03110


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
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Production of dust by massive stars at high redshift
                                    
                                

                            
                                
                                    	C. Gall
	J. Hjorth
	A. C. Andersen


                                
                                The Astronomy and Astrophysics Review (2011)

                            


                

            

        
    

            
                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 â€” 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: ]
