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                                     Abstract
We consider the p-adic distributions derived from Eisenstein series studied by Gelbart, Miller, Panchishkin, and Shahidi, whose Mellin transforms are reciprocals of the Kubota-Leopoldt p-adic L-function. These distributions were shown there to be measures when p is regular. They fail to be measures when p is irregular; in this paper, we give quantitative estimates that describe their behavior more precisely.
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                             Notes
	1.
μ(n) vanishes unless n is squarefree, in which case it is (−1)ω(n), where ω(n) is the number of prime divisors of n.


	2.A p-adic distribution ν on \(\mathbb{Z}_{p}^{{\ast}}\) is a finitely-additive, \(\mathbb{Q}_{p}\)-valued function on sets of the form \(b + p^{m}\mathbb{Z}_{p}\), m ≥ 1; ν is furthermore a p-adic measure if ν’s values are bounded under the p-adic valuation.


	3.The middle factor 1 −χ(p)p
k−1 in (1.5) is of course 1 unless χ is the trivial character, owing to the vanishing of χ(p). The right-hand side is well-defined independent of what convention is used for the value of the trivial character (mod p
m) at p, i.e., whether it is treated as a primitive character or not.


	4.This follows from formulas (3.17) and (3.19) in [GMPS]; note the misprint in formula (3.20) there, which does not include the first minus sign.


	5.For convergence reasons related to Eisenstein series, k must be at least 3 in [GMPS]; however, all results here are valid in the wider range k ≥ 1.


	6.A prime p is regular if it divides the class number of \(\mathbb{Q}(e^{2\pi i/p})\); the first few irregular primes are 37, 59, 67, 101,….





 References
	Buhler, J.P., Harvey, D.: Irregular primes to 163 million. Math. Comput. 80, 2435–2444 (2011)
Article 
    MathSciNet 
    
                    Google Scholar 
                

	Ferrero, B., Washington, L.C.: The Iwasawa invariant μ
p
vanishes for abelian number fields. Ann. Math. 109, 377–395 (1979)

                        Google Scholar 
                

	Gelbart, S., Miller, S., Panchishkin, A., Shahidi, F.: A p-Adic Integral for the Reciprocal of L-Functions, Automorphic Forms and Related Geometry: Assessing the Legacy of I. I. Piatetski-Shapiro. Contemporary Mathematics, vol. 614, pp. 53–68. American Mathematical Society, Providence (2014)

                        Google Scholar 
                

	Iwasawa, K.: Lectures on p-Adic L-Functions. Annals of Mathematics Studies, vol. 74. Princeton University Press, Princeton (1972)

                        Google Scholar 
                

	Koblitz, N.: p-Adic Numbers, p-Adic Analysis and Zeta Functions, 2nd edn. Springer, New York (1984)
Book 
    
                    Google Scholar 
                

	Kubota, T., Leopoldt, H.-W.: Eine p-adische Theorie der Zetawerte. J. Reine Angew. Math. 214/215, 328–339 (1964)

                        Google Scholar 
                

	Lang, S.: Cyclotomic Fields I and II. Graduate Texts in Mathematics, vol. 121. Springer, New York (1990)
Book 
    
                    Google Scholar 
                

	Langlands, R.P.: On the Functional Equations Satisfied by Eisenstein Series. Lecture Notes in Mathematics N∘, vol. 544, 337 p. Springer, Berlin (1976)
Chapter 
    
                    Google Scholar 
                

	Robert, A.M.: A Course in p-Adic Analysis. Graduate Texts in Mathematics, vol. 198. Springer, New York (2000)
Book 
    
                    Google Scholar 
                

	Shahidi, F.: On certain L-functions. Am. J. Math. 103, 297–355 (1981)
Article 
    
                    Google Scholar 
                

	Washington, L.C.: Introduction to Cyclotomic Fields. Graduate Texts in Mathematics, vol. 83, 2nd edn. Springer, New York (1997)
Book 
    
                    Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	Nicki and J. Ira Harris Professorial Chair, Department of Mathematics, Weizmann Institute of Science, Ziskind Building, Room 256, Rehovot, 76100, Israel
Stephen Gelbart

	Department of Mathematics, University of Washington, Seattle, WA, 98195-4350, USA
Ralph Greenberg

	Department of Mathematics, Hill Center-Busch Campus, Rutgers, The State University of New Jersey, 110 Frelinghuysen Rd, Piscataway, NJ, 08854-8019, USA
Stephen D. Miller

	Department of Mathematics, Purdue University, 150 N. University Street, West Lafayette, IN, 47907-2067, USA
Freydoon Shahidi


Authors	Stephen GelbartView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ralph GreenbergView author publications
You can also search for this author in
                        PubMed Google Scholar



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



	Freydoon ShahidiView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Stephen Gelbart .


 Editor information
Editors and Affiliations
	Department of Mathematics, Ohio State University, Columbus, OH, USA
Jim Cogdell 

	Department of Mathematics, Massachusetts Institute of Technology, Cambridge, MA, USA
Ju-Lee Kim 

	Department of Mathematics, National University of Singapore, Singapore, Singapore
Chen-Bo Zhu 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2017 Springer International Publishing AG


 About this chapter
Cite this chapter
Gelbart, S., Greenberg, R., Miller, S.D., Shahidi, F. (2017).  Estimates on Eisenstein Distributions for Reciprocals of p-Adic L-Functions: The Case of Irregular Primes.

                     In: Cogdell, J., Kim, JL., Zhu, CB. (eds) Representation Theory, Number Theory, and Invariant Theory. Progress in Mathematics, vol 323. Birkhäuser, Cham. https://doi.org/10.1007/978-3-319-59728-7_7
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-319-59728-7_7

	Published: 20 October 2017

	
                            Publisher Name: Birkhäuser, Cham

	
                                Print ISBN: 978-3-319-59727-0

	
                                Online ISBN: 978-3-319-59728-7

	eBook Packages: Mathematics and StatisticsMathematics and Statistics (R0)


Share this chapter
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
                            







 Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					3.234.205.142
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	





    

    
    
    


