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(a)                                                                                   (b) 
Figure 4. (a) The focal length of the SPGL as calculated from the optical wavefront and confirmed by inspection, and 

(b) the intensity distribution during rotation (T = 422 K). 

The next result confirms the fact that rotation removes distortions which are caused by gravity by the way in which  by 
the way in which y-tilt which is induced by gravity is reduced to a bare minimum (Figure 4 (a)). On the other hand x-tilt 
remains almost invariant and very small at about 0 λ. (Figure 4 (b)). 
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(a)            (b) 

Figure 5. (a) y–tilt and (b) x–tilt generated by a spinning pipe gas lens at selected wall temperatures and rotation speeds. 

 
(a)                                             (b)                                             (c) 

Figure 6. The phase distribution of the laser beam with: (a) no rotation but heated to 422 K, showing tilt; (b) after 
rotating the SPGL at 17 Hz, showing significant curvature on the wavefront; and (c) same conditions as in (b) but 
with defocus and tilt removed, revealing the higher order aberrations. 
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(a)                                                                                             (b) 

Figure 7. (a) Higher order aberrations introduced by the SPGL; (b) increase in Mx
2 with rotation speed and temperature 

as a direct result of the aberrations in (a). 

Study of other aberrations shows that these increase in size as rotation speeds and/or temperature is increased (Figure 7 
(a)) thereby increasing the beam quality factor, M2 (Figure 7 (b)). These are the aberrations responsible for deterioration 
of beam quality. 

 

3. CONCLUSION 

We have discussed the SPGL which uses gas which is heated indirectly heated. The spinning pipe gas lens has been with 
us for a while. It has a fairly long focal length (minimum ~5m) that can be varied but has the distinct advantage that it 
produces focused beams of good quality (maximum of 3.5). Beyond this paper the door is now open for better design of 
these lenses leading to even shorter focal lengths and better beam qualities and possible application.   
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