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Coa$ng	  Brownian	  Noise	  Components	  
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1.  	  Thickness	  fluctuations	  of	  the	  coating	  layers	  

2.  	  Height	  fluctuation	  of	  coating-‐substrate	  interface	  

3.  	  Refractive	  index	  fluctuations	  of	  the	  coating	  layers	  	  	  	  	  	  	  	  	  	  



Fluctua$ons	  induced	  by	  Bulk	  and	  Shear	  Losses	  
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• 	  	  Bulk	  Noise:	  	  
• 	  xx+yy+zz	  	  	  	  	  	  	  Coating	  thickness	  and	  interface	  

• 	  	  Shear	  Noise:	  
• 	  xz+zx	  and	  yz+zy	  	  	  	  No	  influence	  	  	  	  

• 	  xx-‐yy	  and	  xy+yx	  	  Coating-‐Substrate	  Interface	  

• 	  xx+yy-‐2zz	  	  	  	  Coating	  thickness	  and	  Interface	  	  	  	  	  
	  

We	  assign	  a	  separate	  loss	  angle	  for	  
bulk	  and	  shear	  energy.	  
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Ringdown	  Measurement	  of	  Loss	  angles	  
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Effect	  of	  Uncertain$es	  in	  Loss	  Angles	  
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Coating	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Materials	  	  

.	  Blue:Silica.	  	  Bulk	  in	  dotted	  lines	  and	  shear	  in	  dashed	  lines	  

G.	  M.Harry	  et	  al.,	  Class.	  Quantum	  Grav.	  19,	  897	  (2002)	  



Thermal	  Noise	  Considering	  Light	  Penetra$on	  

Photoelastic	  effect	  

δϕ=δnl+nδl	  

!n " strain
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Coa$ng	  Brownian	  Noise:	  Full	  Calcula$on	  
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Conclusion	  

 Different	  components	  of	  Coating	  Brownian	  Noise	  
  Coating-‐substrate	  bending	  is	  important	  
  Back-‐scattering	  of	  light	  is	  important	  when	  considering	  
light	  penetration	  	  	  	  

 Bulk	  &	  shear	  loss	  angle	  and	  their	  measurement	  	  
 Reduce	  Bending	  effect:	  Stiffer	  Substrate	  

  Sapphire?	  (Reduce	  noise	  by	  factor	  of	  3)	  
 Optimized	  coating	  design	  based	  on	  bulk	  and	  shear	  
loss	  angle	  measurements	  


