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Experiment
In experiment the incident Gaussian beam was transformed by a commercially available axicon Thorlabs 

with the front face radius R = 1.27 cm and the base angle α = 2° (according to manufactory specification). 
Transversal intensity distribution was registered by CCD camera. Measured beam waist is equal 246 µm. Axi-
con was placed on the distance of 2.94 m from the laser. The diffraction patterns from two axicons with the 
same «nominal» parameters, experimentally observed in the plane z = 45 cm, is represented in fig. 5. As seen 
from fig. 5, despite equal «nominal» base angles of axicons diffraction patterns, formed by them, strongly differ 
as in position of the maximum of transversal intensity distribution (for the first axicon – 5265 µm, and for the 
second axicon – 5648 µm) as the amplitude of oscillation. It indicates the bluntness of their tips and difference in 
characteristics of axicons. 

For determination of these characteristics we measure diffraction patterns from the axicon in some planes 
(z = 45 cm, z = 60 cm and z = 80 cm). Results of measurements for definite z (for example, z = 45 cm) are 
compared with the transversal intensity distributions calculated according to equation (4) for every possible 
pair of values α and a (value α changes from 1.8 up to 2.2° with the step 0.1°, and value a changes from 3 
up to 30 µm with the step 1 µm). Thus, the pair of values αc and ac is determined, for which coincidence 
of measured and calculated transversal intensity distributions takes place. Further, we verify the correlation 
between measured and calculated (for αc and ac) transversal intensity distributions for another z (for example, 
z = 60 cm and z = 80 cm). Satisfactory fit between curves for fixed z testifies that the pair of parameters αc and ac 
is chosen rightly.

Fig. 5. Diffraction pattern and transversal intensity distribution  
for the case of the first (a, b) and the second (c, d ) axicons


