
and predate the new physics added to the MATLAB model following findings with the 
quad controls prototype. Thus the parameters and frequencies quoted in that document 
should not be directly compared to the numbers given here. However the general findings 
are still valid, and in particular, when a thin (65 mm) light (11kg) CP was under 
consideration it looked like we would want to change the spacing of the wires at the final 
stage to increase pitch coupling. Now (Dec 06) the baseline size and mass for the 
compensator plate is 130 mm thick, 340mm diameter, silica, which gives a mass of 
26.0 kg (without flats). We wish to check that no change in wire spacing is necessary for 
this size. 
 
3.2 Comparison of mode frequencies for ITM main chain and ITM reaction chain 
incorporating CP. 
 
 
The ITM 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 ITM reaction chain frequencies are 
 
    longpitch1: [0.3493 0.4553 0.8575 1.3536] 
                     longpitch2: [1.9096 2.2865 2.9383 3.4016] 
                            yaw: [0.6519 1.3433 2.3097 2.9810] 
                     transroll1: [0.4802 0.7936 0.8983 2.0413] 
                     transroll2: [2.6977 3.3092 5.0968 20.0025] 
                       vertical: [0.5824 2.3475 3.7738 14.0462] 
 
The reaction chain results have been produced making the following assumptions.                      

i) the CP, has been assumed to be cylindrical with no flats. 
ii) The PUR has been assumed to be cylindrical with no flats and with an average 

density such that its mass when summed with the CP equals the mass of the 
bottom two stages in the main chain. 

iii) The only other change made between the two parameter sets has been to 
replace the silica ribbons/fibres in the main chain with steel wires of suitable 
radius to give safety factor of 3 (thus r3 and Y3 change in the parameter set). 

. 
Once again the pitch modes are the low frequency modes most affected (highlighted in 
bold above) In particular the mode at 2.29 Hz is less coupled and hence less well damped. 
See figures 3a and 3b. The green curve has the same gain in the damping loop for the 
ITM and its reaction chain. If the ringing at 2.29 Hz were too large in the reaction chain, 
increased pitch damping could be used, an example of which is shown in the red curve. 
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