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The performance of cavity stabilized lasers is typically limited by thermal noise induced dis-
placement noises in the glass ceramic optical resonators at room temperature. We are currently
working on ultra-stable cryogenic optical resonators made of sapphire, aiming at a much better
short-and long-term stability compared to conventional room temperature glass ceramic resona-
tors. In parallel, we are working on replacing the current high finesse mirrors (*standard”
Ta,05/Si0, DBRs) with high-performance crystalline mirrors based on Al,Gay.xAs DBRs®. The
crystalline mirrors will further reduce the influence of thermal noise by at least an order of mag-
nitude.

We will present the status of our work on the cryogenically cooled sapphire cavity system, with
an estimated thermal noise limited frequency stability of a few 10" (standard coating) and of a
few 10™® (crystalline coating), respectively. In a next step, these resonators will be used in a
high-precision experiment to test Lorentz invariance within the 10%° to 10 regime.
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Fig. 1: Comparison of the predicted relative frequency stability of the cryogenic optical resonators operat-
ed at 4 Kelvin (black line: standard coating, purple line: crystalline coating) with the typical stability of an
ULE room temperature cavity with the same length (red line). The dashed lines indicate the theoretical
thermal noise limits at the operating temperatures.

1 G.D. Cole et al. “Tenfold reduction of Brownian noise in high-reflectivity optical coatings”, Nature Photonics 7,
644-650 (2013).



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


 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: none
     Shift: move down by 18.00 points
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     675
     320
     Fixed
     Down
     18.0000
     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



