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Figure 7: Attenuation of the signals by different slit positions and apertures, with several discretized misalignments of the slit with 
the beam 

 

Conclusions 
The simulations performed were useful to estimate the amplitude of the periodic motion of the slit, in the 
real set up to be implemented: since the signals caught by the detector appear to be strongly attenuated also 
when the misalignment between the beam and the slit is small (just few tenths of millimetre, as it can be 
inferred from Figure 7), a sinusoidal motion with the maximum amplitude of ± 5 mm driven by the simple 
crank and connecting rod mechanism made (Figure 8) is a good choice to provide the needed modulation to 
the continuous signal coming from the sphere and impacting on the photodiode; this fact allows a significant 
shrinking of the final set up (in Figure 9 the actual implementation is shown, but its downsizing is currently 
under investigation), in a context where the aim is to design an opto-mechanical device suitable to be 
integrated in large machine tools, in order to develop a metrology system for the improvement of their 
spindle positioning accuracy.  

 

 

Figure 8: detail of motorized crank and connecting rod mechanism used for alternate slit oscillation 



 

Figure 9: overall view of experimental set up, with the paths of the optical signals (red = forward, yellow = backward) highlighted  
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