
Dear CQG Editor and Reviewers, 
 
Thank you for your detailed review of our manuscript.  Responses to each of the comments or 
suggestions are detailed below.  Changes to the text of the manuscript are highlighted in red in 
the excerpts copied below.  The reviewer’s comments are in green text.  Please note that we also 
made a slight correction in table 1 (relative uncertainty for has been corrected) along with aξEL  
couple other minor changes to the text.  The accompanying file, 
O3b_Pcal_paper-highlighted.pdf​, is the complete updated manuscript with the revised text 
highlighted in red. 
 
Best regards, 
D. Bhattacharjee 
 
No where in the manuscript is the wavelength of the laser used for 
calibration clearly stated.  In section 3.1 it is stated that the  
Gold Standard sensor is calibrated at 1047 nm, presumably this is the wavelength 
used?  Something this basic to the technique should be clearly stated. 
 
But part of why I call this out is it impacts the power reflectivity of 
the HR surface of the ETM.  This reflectivity is stated as being greater 
than 0.9999 in section 2.1.  This value is a function of both wavelength 
and angle of incidence.  No uncertainty is associated with this reflectivity, 
presumably because it is much lower than other uncertainties that do 
impact the calibration uncertainty?  This should be made clearer and 
fully justified. 
 
Figure 1 was updated to include a block for the “1047 nm Laser.”   Also, ​the beginning of 
paragraph 2 in section 2.1. text was edited as follows: 
 

 
And the following footnote was added: 



 
 
In Section 3.1, the change in the responsivity ratio WSH/GS when moving the 
setup to a new building is both mysterious and somewhat concerning.  Could 
whatever caused this change be drifting inside the end stations, and thus 
this should be considered a source of uncertainty in the calibration? 
The second sentence in paragraph 3 of section 3.1 and was edited a follows: 
 

 
 
 ​It is true that in papers like this a referee could always ask if some phenomenon 
might be causing additional uncertainty, and ask that it be investigated and 
reported.  But since this result is clearly shown in the manuscript and it is  
stated in the text that "The exact cause of this increase in responsivity has  
not yet  been identified", a reader would be justified in asking for more  
information.  What causes have been considered and ruled out?  What rationale  
is there to believe that whatever is causing this is not changing in the  
end stations?  A little more discussion on this would be valuable. 
 
 
The third sentence in paragraph 3 of section 3.1 was edited to include the following:  
 

 
 
In section 3.2, paragraph 6 there is discussion of the main interferometer 
beams being offset from the geometric center of the test mass faces, and 
a single scalar value for this offset is given for each TM.  Since the face 
is a two dimensional object, the single value does not specify how the 
beam is offset.  Is the direction of the offset known, presumably it is? 
 
Yes, the two-dimensional coordinates of the interferometer beam offsets are known, but only the 
magnitude of the radial offset is relevant presently because we have no information regarding the 



direction of the Pcal beam center of force offset.  The text was amended to clarify this point as 
follows: 

 
 
 
The calibration uncertainty would seem to depend on this direction through 
a.b in equation (2).  The statement that "we do not know the magnitude or  
direction of the Pcal center of force displacement vector, a" makes this 
direction irrelevant , but it would also seem to make the magnitude  
irrelevant.  More explanation of this, and why the magnitude of displacement 
is reported but not the direction, would be useful. 
 
To form a “Type B” uncertainty that accounts for the maximum estimated magnitude of the Pcal 
center of force offset and the fact that the orientation is unknown, the estimate of the magnitude 
is required.  Hopefully, the modifications in the modified paragraph above make this clearer. 
 
 
 
 
 
 


