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                    Abstract
Cherenkov detectors are widely used for particle identification and threshold detectors in high-energy physics. Glass Cherenkov detectors that are sensitive to beta emissions originating from neutron activation have been demonstrated recently as a potential replacement for activation foils. In this work, we set the groundwork to evaluate large Cherenkov glass detectors for sensitivity to MeV photons through first understanding the measured response of small Cherenkov glass detectors to isotopic gamma-ray sources. Counting and pulse height measurements are acquired with reflected glass Cherenkov detectors read out with a photomultiplier tube. Simulation was used to inform our understanding of the measured results. This simulation included radioactive source decay, radiation interaction, Cherenkov light generation, optical ray tracing, and photoelectron production. Implications for the use of Cherenkov glass detectors to measure low energy gamma-ray response are discussed.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Sensing of 252Cf fission gamma rays using same-size glass detectors
                                        
                                    

                                    
                                        Article
                                        
                                         04 November 2015
                                    

                                

                                Birsen Ayaz-Maierhafer, Mitchell A. Laubach & Jason P. Hayward

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Measurement of the high energy γ-rays from heavy ion reactions using Čerenkov detector
                                        
                                    

                                    
                                        Article
                                        
                                         18 February 2024
                                    

                                

                                Da-Wei Si, Yan Zhou, … Zhi-Gang Xiao

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Production of monochromatic $${^{228}\text{Ra}}$$ $$\alpha $$ -sources for detector characterization
                                        
                                    

                                    
                                        Article
                                        
                                         05 December 2022
                                    

                                

                                M. Biassoni, C. Brofferio, … M. Sisti

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Cherenkov PA (1934) Visible light from clear liquids under the action of gamma radiation. Dokl Akad Nauk SSSR 2:451
CAS 
    
                    Google Scholar 
                

	Vavilov SI (1934) On possible causes of dark blue radiation in liquids. Dokl Akad Nauk SSSR 2:457
CAS 
    
                    Google Scholar 
                

	Carlson P (ed) (1986) Cherenkov detectors and their applications in science and technology. Nucl. Instrum. Methods A 248

	Iijima I et al (2008) Studies of a proximity focusing aerogel RICH for future Belle upgrade. Nucl. Inst. Meth. A 595:92–95
Article 
    CAS 
    
                    Google Scholar 
                

	Krizan P (2009) Recent progress in particle identification methods. Nucl. Inst. Meth. A 598:130–137
Article 
    CAS 
    
                    Google Scholar 
                

	Lecoq P, Auffray E, Brunner S, Hillemans H, Jarron P, Knapitsch A, Meyer T, Polowny F (2010) Factors influencing the time resolution of scintillators and ways to improve them. IEEE Trans Nucl Sci 57:2411–2416
Article 
    CAS 
    
                    Google Scholar 
                

	Korpar S et al (2011) Study of TOF PET using Cherenkov light. Nucl. Instrum. Methods A 654:532–538. doi:10.1016/j.nima.2011.06.035
                
Article 
    CAS 
    
                    Google Scholar 
                

	Li S, Wang Y, Kang K, Li Y, Li Y (2010) X-Ray inspection system based on Cherenkov detector. IEEE NSS Conference Record, N03-5

	Bell ZW, Boatner LA (2010) Neutron detection via the Cherenkov effect. IEEE Trans. Nucl. Sci. 57:3800
Article 
    CAS 
    
                    Google Scholar 
                

	Bell ZW, Boatner LA (2009) US Patent 7,601,965, Infra-red signature neutron detector, issued October 13, 2009

	Bell ZW, Boatner LA (2009) US Patent 7,629,588, Activation Detector, issued December 8, 2009

	Bell ZW, Boatner LA (2011) US Patent 7,952,075, Neutron Absorption Detector, issued May 31, 2011

	
                  http://geant4.cern.ch/G4UsersDocuments/UsersGuides/PhysicsReferenceManual/html/node37.html. Accessed June 2011

	Sowerby BD (1971) Cerenkov detectors for low energy gamma rays. Nucl. Instrum. Methods 97:145–149
Article 
    CAS 
    
                    Google Scholar 
                

	
                  http://www.nist.gov/pml/data/xcom/index.cfm. Accessed June 2011

	Allison SW, Boatner LA, Sales SC (1998) Very high numerical aperture light transmitting device, US Patent 5,812,729, issued September 22, 1998

	Photomultiplier Tubes: basics and applications, 3rd edn, Hamamatsu Photonics, Hamamatsu City, Japan, 1999

	Knoll GF (2010) Radiation detection and measurement, 4th edn, Wiley, New York, p 291

	Johnson FA (1970) Investigation of source-dependent contributions to photomultiplier noise. Nucl. Instrum Methods 87:200–215

                    Google Scholar 
                

	Agostinelli S et al (2003) Geant 4: a simulation toolkit. Nucl. Instrum Methods A 506:250–303
Article 
    CAS 
    
                    Google Scholar 
                

	Hamamatsu R2049 data sheet, p. 2, Available: http://sales.hamamatsu.com/en/products/electron-tube-division/detectors/photomultiplier-tubes/part-r2059.php. Accessed June 2011

	Hamamatsu PMT handbook, 3rd edn, Fig. 4–5, p. 37, Available: http://sales.hamamatsu.com/assets/applications/ETD/pmt_handbook_complete.pdf. Accessed June 2011


Download references




Author information
Authors and Affiliations
	Department of Nuclear Engineering, University of Tennessee, Knoxville, TN, 37996, USA
J. P. Hayward, C. L. Hobbs, R. E. Johnson & C. R. Lillard

	Oak Ridge National Laboratory, 1 Bethel Valley Rd, Oak Ridge, TN, 37831, USA
Z. W. Bell, L. A. Boatner, J. O. Ramey & G. E. Jellison


Authors	J. P. HaywardView author publications
You can also search for this author in
                        PubMed Google Scholar



	C. L. HobbsView author publications
You can also search for this author in
                        PubMed Google Scholar



	Z. W. BellView author publications
You can also search for this author in
                        PubMed Google Scholar



	L. A. BoatnerView author publications
You can also search for this author in
                        PubMed Google Scholar



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



	J. O. RameyView author publications
You can also search for this author in
                        PubMed Google Scholar



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



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





Corresponding author
Correspondence to
                J. P. Hayward.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Hayward, J.P., Hobbs, C.L., Bell, Z.W. et al. Characterizing the radiation response of Cherenkov glass detectors with isotopic sources.
                    J Radioanal Nucl Chem 295, 1143–1151 (2013). https://doi.org/10.1007/s10967-012-1898-4
Download citation
	Received: 30 May 2012

	Published: 26 June 2012

	Issue Date: February 2013

	DOI: https://doi.org/10.1007/s10967-012-1898-4


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
	Radiation detection
	Cherenkov detectors
	Gamma ray detectors
	Photomultipliers








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.196.58.109
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    