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In resent years the interest was revived with retsjpecreating the Rb cell§’Rb) of small dimensions
with anti-relaxation wall (ARW) coating for usindgidse in frequency standards [1]. There is an
evident advantage of absorptidRb cells with ARW coating compared to the cellshvbuffer gases

- higher (5+8 times) SNR and lower (5+8 times) Widf Av,., resonance line [2,3]. For supporting a
high long-term frequency stability of frequencyrstards, the cells are required with a low value of
the temperature-frequency coefficient (TFC). Whetection an optical regime féfRb cells with
ARW coating, one can detect a temperature regitimtive ultimately low TFC near to the zero value.

The following investigation results are presentethis work.

l. ¥Rb-cells with ARW-coating (dotriacontan;&8ss), cylindrical [20x20 (2]) mm], investigated
temperature range is 40°+68°C.

1.1 The lowest resonance line widtvy.o, was ~ 60 Hz within a temperature ran‘be 60°C.

1.2 The dependence of the resonance frequendyeocet! temperature changg, (t°C), has shown
that, with increasing a temperature over a rangé06+56°C, a resonance frequeney,, increased
linearly. With further temperature increase, ammemum (point of inflection) is observed over a non-
linear segment ofy (t°C) dependence in the vicinity of t°~ 61(+1)°thelvy value in the inflection
point was 6 834 682 410 Hx({}| = 6 834 682 610,9 Hz). When the temperature asaexceeded ~
62°C, the resonance frequengy,, decreased.

1.3 The length of the inflection region is estigthiit theAt® ~ 0.5 t°C level. TFC within thisAg®~
0.5 t°C) region is ultimately low and can be fulBalized technically at the level of <12™¥/grad in
the vicinity of t* ~ 61°C temperature.

Il. The ®Rb cells with ARW coating of 25x25- dimensions améhimum width resonance have
shown the analogous inflection in a temperatureore@f t°~ 59 (+1) °C, in which vicinity the
analogous inflection took place og, (t°C).

lll. When adding a buffer gag’lle, “°Ar,..) with a pressure of order of Torr units irdocell with
ARW coating, a decrease in the inflection pointpenature is observed compared to the cell without
the buffer gas. The creation BRb cells with two anti-relaxation heterogeneous ponents (coating

+ buffer gas) needs careful investigations whighanrently performed.

CONCLUSIONS

8Rb cells with ARW coating have an operating tempeearegion with the ultimately low TFC near
to the zero value and allow, using this parametesupport a high long-term frequency stability of
atomic standards and quantum magnetometers.

! The development of absorptiBiRb-cells of small dimensions with ARW-coating wasfprmed by the
author with collaborators under INTAS-CNES Rmj(Grant no. 06-1000024-9321).
2 E. Pestov. Proc. Joint Conf. of the IFCS-EFTH. $aansisco, California, USA, pp. 623-627, 2011.

3 M. Pellaton, C. Affolderbach, G. Mileti, et. al. der Joint Conf. of the IFCS-EFTF, Gothenburg, Swegg.
87-90, 2012.



	MAIN MENU
	Help
	Search
	Search Results
	Print
	Author Index
	Table of Contents


 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: fix size 8.500 x 11.000 inches / 215.9 x 279.4 mm
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20120516081844
       792.0000
       US Letter
       Blank
       612.0000
          

     Tall
     1
     0
     No
     675
     320
     None
     Up
     0.0000
     0.0000
            
                
         Both
         AllDoc
              

       PDDoc
          

     Uniform
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

        
     1
     0
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: none
     Shift: move up by 3.60 points
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     675
     320
     Fixed
     Up
     3.6000
     0.0000
            
                
         Both
         AllDoc
              

       PDDoc
          

     None
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

        
     1
     0
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: none
     Shift: move up by 3.60 points
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     675
     320
     Fixed
     Up
     3.6000
     0.0000
            
                
         Both
         AllDoc
              

       PDDoc
          

     None
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

        
     1
     0
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: none
     Shift: move up by 3.60 points
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     675
     320
     Fixed
     Up
     3.6000
     0.0000
            
                
         Both
         AllDoc
              

      
       PDDoc
          

     None
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

        
     1
     0
     1
      

   1
  

 HistoryList_V1
 qi2base



