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Floor vibration in the drive laser room at Sector 20: 
 The floor vibration at Sector 20 was measured by Wilson, Ihrig & Associates, Inc. and the 
results are given in the report “SLAC Sector 20 Off-Axis Injector Project, Vibration Measurement 
Results”, dated 29 April 2004.  This report states that vibrations were measured between IES VC-D 
(250 micro-inches/sec) and IES VC-E (125 micro-inches/sec).  However much higher levels over 
5000 micro-inches/sec where observed when a dump truck struck the steel plate covering a cable try 
trench crossing the nearby road.  (See Figure 5D of the report).  Removing the steel plate would 
place the facility vibration limit below the desired IES VC-C (500 micro-inches/sec). 

The IES specification gives the floor vibration as a velocity in micro-inches/second for the 
frequency range of 8 to 100 hertz.  In this convention, the amplitude of the vibration is frequency 
dependent, and is given by the velocity divided by the frequency in radians/second.  As an example 
assume a vibration requirement for the floor given by the VC-C criterion, which is 500 micro-
inches/sec maximum between 8 and 100 Hz.  Therefore at 100 Hz, the amplitude of the vibration is 
500/(100*2π)=0.8 micro-inches=0.02 microns. 

Another method of computing the amplitude of vibration is given in the Newport Resource 
2004 catalog, page 1259.  Here the peak-to-peak sinusoidal displacement is, 

)(/)/.(318.0)( HzfsinVinchesD =  
For 500 micro-inches/s at 100 Hz, D=1.6 micro-inches=0.04microns. 

The chosen laser vendor, Thales, gives the following technical specification for the allowed 
power spectral density (PSD) on the optical tables (Thales Proposal, Reference Doc TL/DT/0038-
/FF, Index A, Page 13/17): 

10-4 g2/Hz for 1-30Hz 
10-5 g2/Hz for 30-100Hz 
10-6g2/Hz for 100-1000Hz 

The relative motion of the table top is (Newport Resource 2004 catalog, page 1248), 
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Where g is 386in/sec2, Q is the amplification to the response of frequency fn, and T is the isolator 
transmissibility through the table legs.  The current laser plan is to use non-isolating rigid legs under 
the optical tables, therefore we take no credit for damping of the floor vibration in the legs, i.e. Q 
and T equal 1.  Thus Thales specification at 100Hz would allow a maximum relative motion of 
77micro-inches, which is much larger than the measured environmental vibration.  Therefore the 
existing vibration environment at S20 meets the laser requirements given by Thales even with the 
metal plate vibrations.  However it is strongly advised that the steel plate covering the road 
trench be removed to avoid the large transients which could disturb the laser oscillator 
phase stability. 
 
Sector 20 Acoustic Level: 
Since people will be working for extended hours in the drive laser room, the acoustical specification 
is determined more by the human limit than that of the equipment.  The preference is then for a 
moderate noise level of 50 dB which is equivalent to the noise in the average office.  The S20 alcove 
will need to have sufficient sound proofing to attenuate the klystron and traffic noise to that level. 
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Sector 20 Laser Room Thermal Load: 
 The heat load into the laser room air conditioning system will come from the following 
sources: 
 Heat load for two lasers: 25kilowatts 
 Heat from equipment racks: 10kilowatts 
The values assume the lasers are both Thales diode-pump lasers with water cooled heat exchangers 
and the racks contain only laser diagnostics.  Therefore the estimated total heat load going into the 
laser room air will be 35 kW plus that from 4 people. 
 


