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ü  Mirrors time line 

ü  Instrument set-up 

ü  Mirror topography 
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Objec1ves	  

Compare the mirror aging for different over-
coating 
	  

ü  Measure reflectivity / micro-roughness just after coating 

ü  Mount the mirrors on T3 in the same time  

ü  Remove the mirrors after few months and repeat the 

measurements 

ü  Mount the mirrors again 

. 

. 

. 
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Mirror	  coa1ng	  and	  over-‐coa1ng	  

Substrate    Doti glass (VERITAS) 
 
VERITAS mirrors  coating: Aluminum (Emmet) 

      overcoating: Anodization (Emmet) 
 
 
BTE mirrors    coating: Aluminum 

      overcoating: quartz (SiO2/SiO2) 
 
 

      + pure dielectric mirror 
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Mirror	  posi1ons	  

8 mirrors on T3 

Anodized 

Quartz 

Anodized 

Quartz Dielectric 

Impact of the mirror position on its performance ? 
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Mirror	  history	  

March 
2010 

Sept 
2011 

Measured  4 months 

July 
2010 

Sept 
2010 

12 months 

Mounted for the  first time in March 2010 

3 measurements :   

ü   after coating 

ü  after 4 months on T3 

ü   after 12 months on T3 

A total of 16 months on T3 

Including around 1.5 monsoons 

Dielectric mirror permanently removed after 4 months  
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Mirror	  topography	  

Veeco Wyko NT9300 Optical Profiler 
In the California NanoSystems Institute in UCLA 

 

Phase Shifting Interferometry (PSI) 

No contact with the mirror 

Vertical resolution : 0.1 nm 

 

5x magnification :   FoW 1x1 mm 

     pixel size 2x2 µm   

 

 20x magnification :  FoW 250x250 µm 

     pixel size 500 nm 
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Mirror	  reflectance	  

Relative reflectance by Emmet 
In Emmet’s lab at basecamp 

 

Relative measurement with a bare aluminum reference mirror 

 

Wavelength range : 260-700 nm 

 

5 point on the mirror  
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Anodiza1on	  over-‐coa1ng	  

-2.5 % 
-1.5 % 

-‐5	  %	  
	  
-‐3	  %	  

-4 % @ 360 nm 

-8 % @ 360 nm 

Top 

Bottom 
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Quartz	  over-‐coa1ng	  

-4 % 
-2 % 

-5 % 
-8 % 

-6 % @ 360 nm 

-13 % @ 360 nm 

Top 

Bottom 
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Dielectric	  coa1ng	  

Only measured after 4 months on T3 
Large variations of micro-roughness but stable reflectance 

Wavelength	  
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Minolta	  CM-‐2500d	  

Portable reflectometer 

 

Wavelength range : 360 – 740 nm 

Calibrated (with certification) 

Measurement area : 8 mm 

Weight : ~ 700 g 

 

Capable to separate the diffusion 

and specular reflectance 
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Cross	  calibra1on	  (in	  progress)	  

Good agreement between the 2 instruments for “good” mirrors (low diffusion) 
 
Large difference (up to 10%) for “bad” mirrors (large diffusion) 

Light	  collec1on	  
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Perspec1ves	  

ü  Repeat the last measurement with a newly coated reference mirror 

ü  Mount again the anodized and quartz mirrors on T3 ASAP 

ü  Resume the dielectric aging with a new mirror from BTE 

ü  Try other coating technics ? 

For the next months : 


