
2. 1 ETM Reaction Chain 
 
We note that the ETM mass, TM, and its reaction mass, ERM, are the same diameter but 
different thicknesses. The TM is made of silica, density 2200 kg/m^3 and mass 39.57 kg 
(allowing for flats on the side for bonding). The penultimate mass, PU, is the same size 
and mass as the TM. Electrostatic drive is used between the TM and the ERM, and our 
baseline design has been to make these two masses have similar mass. This has led to the 
use of a high density glass for the ERM. For the noise prototype we have chosen to use 
Schott F2 which has a density of 3610 kg/m^3. Given the dimensions shown, and 
allowing for flats, its mass is 42.2 kg. The penultimate reaction mass PUR, which is made 
of metal, will be consequently slightly lighter than the PU.  
 
The two chains are not identical and for completeness we have checked that the mode 
frequencies and damping behaviour are similar, so that other design features (for example 
the spacing of wires) can be the same in each chain. 
 
2.2 Comparison of mode frequencies for ETM main chain and reaction chain. 
 
These analyses have been done using the most recent MATLAB quad noise prototype 
model which can be found on Mark Barton’s web site at  
 
http://www.ligo.caltech.edu/~e2e/
 
following links to “Suspension by Mark Barton” and then “MATLAB versions” to find  
 
20060914quadnoise.zip
 
The ETM main chain frequencies are 
 
                     longpitch1: [0.3234 0.4392 0.9868 1.2026] 
                     longpitch2: [1.5008 1.9869 2.9339 3.4112] 
                            yaw: [0.5969 1.3443 2.3972 3.0277] 
                     transroll1: [0.4626 0.8245 1.0445 2.1082] 
                     transroll2: [2.6911 3.3111 5.0980 12.8494] 
                       vertical: [0.5814 2.3376 3.7591 8.9885] 
 
The ETM reaction chain frequencies are 
 
    longpitch1: [0.3633 0.4371 1.0195 1.3501] 
                     longpitch2: [2.0133 2.7117 3.0147 3.4146] 
                            yaw: [0.6375 1.4289 2.5243 3.1641] 
                     transroll1: [0.4590 0.7987 1.0791 2.1309] 
                     transroll2: [2.6964 3.3200 5.0985 24.2292] 
                       vertical: [0.5821 2.3460 3.7719 17.0151] 
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http://www.ligo.caltech.edu/%7Ee2e/
http://www.ligo.caltech.edu/%7Ee2e/SUSmodels/matlab/20060914quadnoise.zip

