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The Low Frequency FacilityThe Low Frequency Facility

• The LFF is an experimental set up, built 
using the SA prototype (Pisa Fi-Urb Na 
Roma1, INFN Comm. II), located inside the 
INFN Pisa section (S. Piero a Grado, Pisa)

• Measurement of the thermal noise spectrum 
at 10 Hz and tests of the SA performances 
at low frequency
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Evidence of the Optical SpringEvidence of the Optical Spring

1) The point of locking has always the 
same polarity

2) The error signal has an anti-resonance 
(about 4 Hz) and a broad peak (40-100 
Hz)

3) Presence of an-harmonicity
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Linear Runs



The model (linear case)

• The model consists on a set of differential 
equations (7), which take into account the 
all last stage pendulums, and the optical 
spring as a standard linear one; the mass are 
considered point-like, and the wires mass-
less

• The control loop is taken into account











An-harmonic runs









The model (non linear case)The model (non linear case)
• The model consists on a set of differential 

equations (2), which takes into account two 
pendulums, and the optical spring as a 
standard linear one plus the second order 
term; the masses are considered point-like, 
and the wires mass-less, the feedback is the 
LFF one. In this case the solution is 
numerical, and standard initial conditions of 
the experiment are used 











About the SA suspension….



Seismic noise is ruled outSeismic noise is ruled out





ConclusionsConclusions
• Simple models, which take into account the 

presence of a strong optical spring acting 
against the two mirrors of the Fabry-Perot 
cavity well explain the data, in the linear 
and non linear case. 

• The spring is compatible with the 
theoretical one and the LFF parameters 
(first and second order term)
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