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    Abstract

        
            We report properties of single-wire proportional chambers and multiple-wire ionization chambers filled with liquid xenon. Proportional multiplication is seen for anode fields > 10{sup 6} volts/cm (anode-cathode voltage> 1 kV for a 3.5-{micro}-diam anode wire). The efficiency for detecting ionizing radiation is {approx} 100%. The time resolution of the chambers is {+-} 10{sup -7} sec. We attained a spatial resolution of {+-} 15 {micro} with a multiwire ionization chamber, considerably better than that of any other real-time particle detector.

        

    


                        

    	Authors: 
	














    
    
        
        
        
        
        
    

    
    
        
        
        
        
        
    

    
    
        
        
        
        
        
    

    
    
        
        
        
        
        
    

    
    
        
        
        
        
        
    

    
    
        
        
        
        
        
    

    
    
        
        
        
        
        
    



    Muller, Richard A; 
    

    Derenzo, Stephen E; 
    

    Smadja, Gerard; 
    

    Smith, Dennis B; 
    

    Smits, Robert G; 
    

    Zaklad, Haim; 
    

    Alvarez, Luis W
    







                	Publication Date: 
	Tue Jun 01 00:00:00 EDT 1971


    	Research Org.: 
	Lawrence Berkeley National Lab. (LBNL), Berkeley, CA (United States)


            	Sponsoring Org.: 
	Physics Division


            	OSTI Identifier: 
	942298


            	Report Number(s): 
	UCRL-20811
Journal ID: ISSN 0031-9007; PRLTAO; TRN: US200902%%120


                    	DOE Contract Number:  
	DE-AC02-05CH11231


                	Resource Type: 
	Journal Article


                        	Journal Name: 
	Physical Review Letters


                	Additional Journal Information: 
	Journal Name: Physical Review Letters; Journal ID: ISSN 0031-9007


                        	Country of Publication: 
	United States


                	Language: 
	English


                	Subject: 
	99; ANODES; EFFICIENCY; IONIZATION CHAMBERS; IONIZING RADIATIONS; MULTIWIRE IONIZATION CHAMBERS; PROPORTIONAL COUNTERS; SPATIAL RESOLUTION; TIME RESOLUTION; XENON


                


                        
                            

                            
    
    Citation Formats

    
    
        	MLA
	APA
	Chicago
	BibTeX


    


    
            
        
            
                
                    Muller, Richard A, Derenzo, Stephen E, Smadja, Gerard, Smith, Dennis B, Smits, Robert G, Zaklad, Haim, and Alvarez, Luis W. A LIQUID-FILLED PROPORTIONAL COUNTER.  United States: N. p., 1971. 
        Web.  doi:10.1103/PhysRevLett.27.532. 
            

             Copy to clipboard

        
            
        
            
                
                    Muller, Richard A, Derenzo, Stephen E, Smadja, Gerard, Smith, Dennis B, Smits, Robert G, Zaklad, Haim, & Alvarez, Luis W. A LIQUID-FILLED PROPORTIONAL COUNTER.  United States.  https://doi.org/10.1103/PhysRevLett.27.532 
            

             Copy to clipboard

        
                
        
            
                
                    Muller, Richard A, Derenzo, Stephen E, Smadja, Gerard, Smith, Dennis B, Smits, Robert G, Zaklad, Haim, and Alvarez, Luis W. 1971.  
        "A LIQUID-FILLED PROPORTIONAL COUNTER".  United States.  https://doi.org/10.1103/PhysRevLett.27.532.  https://www.osti.gov/servlets/purl/942298. 
            

             Copy to clipboard

        

        
            
                
                    
@article{osti_942298,

  title        = {A LIQUID-FILLED PROPORTIONAL COUNTER},

  author       = {Muller, Richard A and Derenzo, Stephen E and Smadja, Gerard and Smith, Dennis B and Smits, Robert G and Zaklad, Haim and Alvarez, Luis W},

  abstractNote = {We report properties of single-wire proportional chambers and multiple-wire ionization chambers filled with liquid xenon. Proportional multiplication is seen for anode fields > 10{sup 6} volts/cm (anode-cathode voltage> 1 kV for a 3.5-{micro}-diam anode wire). The efficiency for detecting ionizing radiation is {approx} 100%. The time resolution of the chambers is {+-} 10{sup -7} sec. We attained a spatial resolution of {+-} 15 {micro} with a multiwire ionization chamber, considerably better than that of any other real-time particle detector.},

  doi          = {10.1103/PhysRevLett.27.532},

  url          = {https://www.osti.gov/biblio/942298},
  journal      = {Physical Review Letters},

  issn         = {0031-9007},

  number       = ,

  volume       = ,

  place        = {United States},

  year         = {Tue Jun 01 00:00:00 EDT 1971},

  month        = {Tue Jun 01 00:00:00 EDT 1971}

}
    
            

             Copy to clipboard

        
            
    



    
    



                        

                    

                    
                        

                
Journal Article:


    
                                     View Journal Article (0.57 MB)
                                

                            https://doi.org/10.1103/PhysRevLett.27.532


    

        Other availability

        
                 Find in Google Scholar
            

            
                 Search WorldCat to find libraries that may hold this journal
            




    Save / Share:
    
        
        
            Export Metadata  
            
                	Endnote
	RIS
	CSV / Excel
	XML
	JSON


            
            
        

        
            Save to My Library
                    
                        
                            You must Sign In or Create an Account in order to save documents to your library.
                        

                    
            
                

        
            
                	
                    Facebook
                
	
                    Twitter
                
	Email
                
	Print
                
	
                    More share options
                    
                        	 LinkedIn
	 Pinterest
	 Tumblr


                    
            
                


            

        

                
    


                    

                

            
                    
            
            
            
                
                
                
                
                

            
            
                    
            
            
            
            
            
            
            
                
                    

                        
                            
                                Similar records in OSTI.GOV collections:

                                
                                	
            










                    HIGH-RESOLUTION LIQUID-FILLED MULTI-WIRE CHAMBERS FOR USE INHIGH-ENERGY BEAMS

                    
                        Technical Report
                            Derenzo, S; Schwemin, A; Smits, R; ... 
                            

                    The authors describe experiments with liquid-xenon-filled wire chambers operating in the proportional mode and the difficulty of achieving useful gain when the anode wires have a spacing < 1 mm. As a result, they have largely turned our attention to chambers with closely spaced wires operated in the ionization mode. They have previously demonstrated a spatial resolution of 15 {micro} rms in this mode, using a 5-wire chamber and a collimated alpha source. They describe the construction of two small high-resolution test chambers to be filled with liquid argon, krypton, or xenon. The chambers consist of two flat cathodes 1more » to 2.5 mm apart with a wire plane between them. The wire plane is an array of 24 wires, 5 {micro} in diameter, spaced on 20-{micro} centers, and a charge amplifier is attached to each wire. The space resolution (expected rms < 20 {micro}), time resolution (expected rms < 50 ns), and efficiency will be measured in an accelerator beam. Chambers of this type with only a few hundred wires have sufficient area to cover nearly every beam at NAL.« less
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                    Position-sensitive gas proportional chambers

                    
                        Journal Article
                            Morris, C; Thiessen, H; Hoffmann, G - IEEE Trans. Nucl. Sci.; (United States)
                            

                    A number of multiwire, position-sensitive, gas proportional chambers have been constructed which use fast delay line (2.5 ns/cm) readouts to provide trajectory position and angle information for particles near the focal planes of the Energetic Pion Channel and Spectrometer (EPICS) and High Resolution Spectrometer (HRS) at the Clinton P. Anderson Meson Physics Facility (LAMPF). These chambers are two dimensional with anode wires in one direction and cathode wires in the other direction. When operated as ordinary delay line chambers, position resolution of 0.5 mm (FWHM) can be obtained in the cathode direction for short cathode wire lengths. If the driftmore » information from the anodes is used, resolution of less than 0.35 mm (FWHM) can be obtained in this direction. The chambers can be operated at count rates of 5 x 10/sup 5/ pulses/sec with live times of greater than 90%. Efficiencies, measured at lower counting rates, are typically greater than 99%.« less
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                    Position-sensitive gas proportional chambers

                    
                        Conference
                            Morris, C; Hoffmann, G; Thiessen, H
                            

                    A number of multiwire, position-sensitive, gas proportional chambers have been constructed which use fast delay line (2.5 ns/cm) readouts to provide trajectory position and angle information for particles near the focal planes of the Energetic Pion Channel and Spectrometer (EPICS) and High Resolution Spectrometer (HRS) at the Clinton P. Anderson Meson Physics Facility (LAMPF). These chambers are two dimensional with anode wires in one direction and cathode wires in the other direction. When operated as ordinary delay line chambers, position resolution of 0.5 mm (FWHM) can be obtained in the cathode direction for short cathode wire lengths. If the driftmore » information from the anodes is used, resolution of less than 0.35 mm (FWHM) can be obtained in this direction. The chambers can be operated at count rates of 5 x 10/sup 5/ pulses/sec with live times of greater than 90 percent. Efficiencies, measured at lower counting rates, are typically greater than 99 percent.« less
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                    Multianode cylindrical proportional counter for high count rates

                    
                        Patent
                            Hanson, J; Kopp, M
                            

                    A cylindrical, multiple-anode proportional counter is provided for counting of low-energy photons (< 60 keV) at count rates of greater than 10/sup 5/ counts/sec. A gas-filled proportional counter cylinder forming an outer cathode is provided with a central coaxially disposed inner cathode and a plurality of anode wires disposed in a cylindrical array in coaxial alignment with and between the inner and outer cathodes to form a virtual cylindrical anode coaxial with the inner and outer cathodes. The virtual cylindrical anode configuration improves the electron drift velocity by providing a more uniform field strength throughout the counter gas volume, thusmore » decreasing the electron collection time following the detection of an ionizing event. This avoids pulse pile-up and coincidence losses at these high count rates. Conventional RC position encoding detection circuitry may be employed to extract the spatial information from the counter anodes.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Multianode cylindrical proportional counter for high count rates

                    
                        Patent
                            Hanson, James; Kopp, Manfred
                            

                    A cylindrical, multiple-anode proportional counter is provided for counting of low-energy photons (<60 keV) at count rates of greater than 10.sup.5 counts/sec. A gas-filled proportional counter cylinder forming an outer cathode is provided with a central coaxially disposed inner cathode and a plurality of anode wires disposed in a cylindrical array in coaxial alignment with and between the inner and outer cathodes to form a virtual cylindrical anode coaxial with the inner and outer cathodes. The virtual cylindrical anode configuration improves the electron drift velocity by providing a more uniform field strength throughout the counter gas volume, thus decreasing themore » electron collection time following the detection of an ionizing event. This avoids pulse pile-up and coincidence losses at these high count rates. Conventional RC position encoding detection circuitry may be employed to extract the spatial information from the counter anodes.« less
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