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2. Studies in Past

3 experiments (in refereed journal)

2-1. Measurement of coating mechanical loss

(1) University of Tokyo
      K. Yamamoto et al., Physical Review D 74 (2006) 022002
      First measurement

(2) Friedrich-Schiller-University Jena
      R. Nawrodt et al., New Journal of Physics 9 (2007) 225
      Coating on grating

(3) University of Glasgow
      I. Martin et al., Classical and Quantum Gravity 25 (2008) 055005
      TiO2 doping
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Sample 1 (NAOJ coating, 0.5 mm thickness,
not annealed)

 First mode (0.52 kHz)
 Third mode (1.2 kHz)

(1)University of Tokyo
K. Yamamoto et al., Physical Review D 74 (2006) 022002
First measurement SiO /Ta O  coating

φ = -4(4 - 6) *10
between 4K and 300K
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K. Yamamoto's slide



     

(2) Friedrich-Schiller-University Jena
      R. Nawrodt et al., New Journal of Physics 9 (2007) 225
      SiO2/Ta2O5 coating on grating
   

φ

Red squares
SiO2/Ta2O5 coating loss

φ = 4*10-4 at 10K

They said that
this is comparable to
the values reported
by (1) University of Tokyo.

Weak
   temperature
       dependence



(3) University of Glasgow
      I. Martin et al., Classical and Quantum Gravity 25 (2008) 055005
      Ta2O5 doped with TiO2                                                            (and his talk)
   

     

Peak at 20 K

This peak is comparable to
the values reported
by (1) University of Tokyo
and (2) Friedrich-Schiller-
University Jena. 

smaller loss
than that without doping
except for 20K
 



Comparison of SiO2 and Ta2O5p 2 2 5
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Loss of ion beam sputtered SiO is significantly lower than loss Loss of ion beam sputtered SiO2 is significantly lower than loss 
of Ta2O5 between 10 and 300 K.

I.Martin’s slide 14



Comparison to multilayer results of Yamamoto et alComparison to multilayer results of Yamamoto et al

Loss of single SiO2 and Ta2O5 layers used to calculate loss in a 31 layer 
multilayer coating  as measured by Yamamoto et al*

Yamamoto’s results:
Show no evidence of a large peak 
t 20 K

1.0x10-3  Calculated multilayer loss 1 kHz
 Yamamoto 2006 2 multilayer not annealed 1.1 kHz
Yamamoto 2006 3 multilayer not annealed 1 1kHz

multilayer coating, as measured by Yamamoto et al

at 20 K
Are not inconsistent with a peak 
at slightly higher T, with Tpeak
possibly lowered by annealing
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Yamamoto 2006 3 multilayer not annealed 1.1kHz
 Yamamoto 2006 4 multilayer annealed 1.1 kHz

I.Martin’s slide
possibly lowered by annealing

Apparent discrepancy in results -
could be explained by:

Differences in annealing 4 0x10-4
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Differences in annealing 
temperature and / or coating 
layer thickness?
Different coating thermoelastic 2.0x10-4
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loss between coatings on 
sapphire and silicon substrates
Not enough data for multilayer 
coating
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Calculated multilayer coating loss at 1 kHz coating Calculated multilayer coating loss at 1 kHz 
compared to Yamamoto’s measured multilayer 

loss at 1.1 kHz*Yamamoto et al., Phys. Rev. D 74, 022002 (2006) 15




