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                    Abstract
Investigation on Lunar polar area is almost every lunar mission’s primary objective in recent years. The rationale behind it is that illumination and ice resources in this area can be potentially very helpful for constructing lunar human base. In this paper, we analyze microwave radiometric characteristics of the Moon by using the newly acquired Chang’E-1 Lunar Microwave Sounder (CELMS) data. Microwave brightness temperature at Lunar South Pole (LSP) is distributed regularly with a style of “ring-in-ring”, decreasing from equator to pole. Regolith temperature gradient is bigger at lunar equator than at polar area. Brightness temperature diurnal difference decreases with observation frequency. Microwave brightness temperature distribution maps at LSP and Lunar North Pole (LNP) have been made based on the analysis. It is found that microwave brightness temperature becomes to synchronize with elevation beyond −85° latitude. This phenomenon is related to lightening condition and indicates temperaturedistribution at LSP. The brightness temperature anomaly cold points are potentially cold trap areas for water or ice while hot points imply plenty of illumination resources there.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Research on microwave radiation features and lunar regolith parameters inversion of the Rümker region
                                        
                                    

                                    
                                        Article
                                        
                                         17 May 2021
                                    

                                

                                Xueying Wang, Zhenzhan Wang, … Dehai Zhang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The influence of lunar surface position on irradiance of moon-based earth radiation observation
                                        
                                    

                                    
                                        Article
                                        
                                         06 March 2022
                                    

                                

                                Yuan Zhang, Shengshan Bi & Jiangtao Wu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Difference of brightness temperatures between 19.35 GHz and 37.0 GHz in CHANG’E-1 MRM: implications for the burial of shallow bedrock at lunar low latitude
                                        
                                    

                                    
                                        Article
                                        
                                         09 May 2015
                                    

                                

                                Wen Yu, Xiongyao Li, … Shijie Wang

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Jiang J S, Zhang X H, Zhang D H, et al. Microwave sounding of lunar soil from China lunar orbit satellite “Chang’E-1 (CE-1)”. The 37th COSPAR Scientific Assembly. 2008 July 13–20, Montreal, Canada, 2008. 1379

	Nozette S, Lichtenberg C, Spaudis P, et al. The Clementine bistatic radar experiment. Science, 1996, 274: 1495–1498
Article 
    
                    Google Scholar 
                

	Feldman W, Barraclough B, Maurice S, et al. Fluxes of fast and epithermal neutrons from lunar prospector: Evidence for water ice at the lunar poles. Science, 281: 1496–1500

	Stacy N, Campbell D, Ford P. Arecibo radar mapping of the Lunar Poles: A search for ice deposits. Science, 1997, 176(6): 148–152

                    Google Scholar 
                

	Heiken G H, Vaniman D T, French B M. Lunar Sourcebook, A User’s Guide to the Moon. Cambridge: Cambridge University Press, 1993

                    Google Scholar 
                

	Bussey B, Spudis P. Small spacecraft exploration of the Moon. Acta Astronaut, 2007, 55: 637–64
Article 
    
                    Google Scholar 
                

	Troisky V. Investigation of the surfaces of the moon and planets by means of thermal radiation. Proc Roy Soc London, 1967, A296:366–398

                    Google Scholar 
                

	Hagfors T. Remote probing of the moon by infrared and microwave emissions and by radar. Radio Sci, 1970, 5: 189–227
Article 
    
                    Google Scholar 
                

	Keihm S, Langseth M. Lunar microwave brightness temperature observations reevaluated in the light of Apollo program findings. Icarus, 1975, 24: 211–230
Article 
    
                    Google Scholar 
                

	Fa W Z, Jin Y Q. Simulation of brightness temperature from lunar surface and inversion of regolith-layer thickness. J Geophys Res, 2007, 112: E05003
Article 
    
                    Google Scholar 
                

	Vasavada A R, Paige D A, Wood S E. Near-surface temperatures on Mercury and the Moon and the stability of polar ice deposits. Icarus, 1999, 141: 179–193
Article 
    
                    Google Scholar 
                

	Wang Z Z, Li Y, Zhang X H, et al. In-orbit calibration of and antenna pattern correction to CE-1 Lunar microwave sounder (CELMS) (in Chinese). Sci China Ser D-Earth Sci, 2009, 39(8): 1029–1044

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Centre for Space Science and Applications Research, Beijing, 100190, China
WeiGuo Zhang, JingShan Jiang, HeGuang Liu, XiaoHui Zhang, DeHai Zhang, DiHui Li & ChuanDong Xu


Authors	WeiGuo ZhangView author publications
You can also search for this author in
                        PubMed Google Scholar



	JingShan JiangView author publications
You can also search for this author in
                        PubMed Google Scholar



	HeGuang LiuView author publications
You can also search for this author in
                        PubMed Google Scholar



	XiaoHui ZhangView author publications
You can also search for this author in
                        PubMed Google Scholar



	DeHai ZhangView author publications
You can also search for this author in
                        PubMed Google Scholar



	DiHui LiView author publications
You can also search for this author in
                        PubMed Google Scholar



	ChuanDong XuView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                WeiGuo Zhang.


Additional information
This work was supported by National Natural Science Foundation of China (Grant No. 40601066) and Chinese “Chang’E-1“ Project Microwave Radiometer Item.
Zhang W G, Jiang J S, Liu H G, et al. Distribution and anomaly of microwave emission at Lunar South Pole. Sci China Earth Sci, 2010, 53: 465–474, doi: 10.1007/s11430-009-0201-1


Rights and permissions
Reprints and permissions


About this article
Cite this article
Zhang, W., Jiang, J., Liu, H. et al. Distribution and anomaly of microwave emission at Lunar South Pole.
                    Sci. China Earth Sci. 53, 465–474 (2010). https://doi.org/10.1007/s11430-009-0201-1
Download citation
	Received: 21 April 2009

	Accepted: 08 July 2009

	Published: 21 November 2009

	Issue Date: March 2010

	DOI: https://doi.org/10.1007/s11430-009-0201-1


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
                        


Keywords
	CELMS
	lunar
	illumination
	ice deposit
	microwave








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					34.200.242.204
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    