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Questions from the Committee

LIGO-T0900595-v1


Section 2.2 Design requirements for the ears
Address the materials used, types of fused silica, your models are based on elastic modulus and density, how do these compare among the materials you are using.  Can we scale directly from GEO given the materials?
Table 2.1

Section 3.1 Shape of the Ears
What does the reference to the GEO design tell us about the Advanced LIGO design? Clarify the reference.

Section 3.2 Stresses
How does the GEO stress at weld compare to the final design.

The allowable fiber and bulk stresses appear different, please explain.

Please address the feasibility of the 1 degree weld tolerance.
Is there, or has there ever been, a check on residual stress in the ears after bonding?
Section 3.3:  Weldability

Are there any or welding procedures to examine?  What is the development plan for these documents?

Address the following tradeoff in the document

From Rai Weiss.  In order to make the welding of the 3mm rod at the ends of the fiber easier, it would be worth making a longer 3mm section on the horn to act as heat relief for the weld. I realize that the fused silica milling is done with cartesian rather than cylindrical coordinates and that currently the welding pyramid ends with a 3mm square. The idea is to extend the 3mm square about 3 to 5mm above the pyramid. (I would prefer a 3mm diameter extension to match the cylindrical rod but suspect that the fused silica machining company will charge an arm and a leg to go from square to round at that place.). The extra length is said to increase the thermal noise by a small amount (I think less than 20% in amplitude.) The heat relief section should make the weld easier and also provides for a few more extra attempts if there are weld failures. I brought this idea up with the Glasgow group at the time when I was there and they were going to look into it.
Section 3.4: location of the ear and suspension dynamics
Last paragraph - You may mean to convey that you are looking at changing the "d" parameters to be able to fit everything in within existing constraints, but that it should not affect the ear design. Please clarify.

Section 3.5:  Hydroxide catalysis bonding
Are there any or welding procedures to examine?  What is the development plan for these documents?
Section 3.6: Thermal noise of the bonds.
The review committee, responsible for the preliminary design review on the ears, made frequent mention that thermal noise of the bonds should be measured.  Please describe your efforts in this.  What caused you to end up with an analysis-only approach?
Is the thermal noise limit of 7e-22 m/rtHz given in Section 3.6 for a single ear, or for the whole test mass (ie two ears)? Please clarify.
Section 4: Fabrication procedure.
Call out the requirements on the mirror flat for comparison.
Please spell out what MRF means.
Is there, or has there ever been, a check on residual stress in the ears after fabrication?
5.1 Tests on Hydroxide catalysis bonding
In the case where the silicate bond failed in section 5.1, was this poor flatness detected before the bonding?  In other words, was this a known bad bond that was tested anyway, or is the poor flatness an after the fact explanation for why the bond failed?
How long after bonding do you have to remove an ear if you suspect the bond integrity? 

Address de-bonding scenarios.
Please discuss what is the procedure or consequences if an ear or fiber breaks.
Section 6: Conclusions
Including spares there are:

20 Test Masses
16 Penultimate Masses
This makes 72 spaces for ears, leaving 8 spares.
Re-assess the spares policy in light of this new information
 
General

2) General Question - I know you have a test hang planned with steel wires, prism etc ... what are the thoughts of risk to ear design changing following this test? (in fact I think this test has been done, any reaction?) – CT

The suspensions team is encouraged to move successes into this document.

_______________________________ 

Other comments and questions of interest, but not germane to production readiness.

Not really a question for the FDR, but I am curious how well the frequency dependence of phi_substrate in Table 1 of P0900053-v1 agrees with what is expected from Ref [10]?-GH

 

When pulling fibers at MIT I noticed a difference in the neck down profile of the fibers at each end that will affect the thermal noise (T080091-00). I think we need to see a QC step to control this. Perhaps the profiler machine inspection before welding.-DC 
Do we have the final fiber shape defined? -DC 
paragraph 3: An assembly step should be included to make sure that the PUM wires are run straight and parallel so that no further adjustments will be made after the fibers are welded.-DC referring to penultimate wires, 
How is the uniformity maintained between the fiber and ear with respect to the squareness of the fiber end when the excess (3mm) is "snapped off" . Are gaps and issue? Is the beam diameter critical here?-DC
I have a bit of a concern on how well the neck down region of the fiber is controlled.

How are the paired up fiber lengths controlled during the welding to maintain uniformity?

Comment: What about cleanliness controls throughout this process?

Comment: Any concerns about silica "dust" from the welding raining down and sticking to the fiber causing issues?


