


Scan Field Diameter
The scan field diameter determines many of the 
overall lens specifications. Once a scan field 
diameter is determined, it is along with the focal 
length defines the deflection angle required, since 
the focus position is portional to the product of 
F x θ.

Back Working Distance
The distance from the work surface to the out-
put side of the lens housing is the Back Working 
Distance (BWD). Depending on lens complexity 
and the degree of telecentricity, the back working 
distance can usually be specified and controlled 
during lens design.

Output Scan Angle
The angle between the normal to the image plane, 
or work surface, and the paraxial ray of the output 
beam is the output scan angle (φ). This angle is 
always zero for telecentric lenses. In general φ 
varies with the position of the focused spot across 
the work surface.

Spot Size
The spot size will be most affected by the input 
laser beam diameter, divergence of the laser 
source, and the effective focal length of the lens 
system. For a diffraction limited lens coupled with 
a Gaussian source, the 1/e2  spot size can be 
expresses as:

S= 1.27λ  x  EFL/A

This equation is true for lens apertures which are 
1.8 times larger than the 1/e2 beam diameter. 
In such instances less than 0.1% of the beam 
intensity is truncated by the lens aperture. For a 
“tophat” intensity beam incident over the entire 
lens aperture the spot size will be approximated 
by the following:

S= 2.44 λ x EFL/A

The previous equations predict the spot size on 
the axis of the scanning lens system. For non-
telecentric designs, the spot size off axis will be 

elongated proportionally to the output scan angle (φ) 
and is given by:

Se = S / cos φ

For lens systems where φ is less than 10 degrees, the elon-
gation is generally less than 2%.
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