
17

Оптика и спектроскопия
Optics and Spectroscopy

Here ba = tg τ
2
, τ is the apex angle (the angle between asymptotes of hyperbola). Then we can rewrite equa-

tion (2):
z a r a r= − + = − +2 2 2 2 2 2
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τ α .

Parameter а (below – parameter of bluntness) characterises the shape of axicon, namely, the smaller the para-
meter a the closer the axicon shape to the ideal. 

The transmission function of the axicon with rounded tip is determined by following relation:

 t r ik n a r( ) = − −( ) +( )exp ,0
2 2 2

1 tg α  (3)

where k0 denotes the free-space wavenumber associated with frequency ω. It should be noted that for a → 0 
and small angles α equation (3) transfers to well-known formula for transmission function of ideal axicon:

t r ik n rperf tg( ) = − −( ) exp .0 1 α

Let the field in the front face of axicon is the Gaussian beam:
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. Here (as well as above) w1 is the half-width of the beam. According to scalar wave optics, the 

field on distance z from the axicon is described by the integral
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Let z > F. For this case the forming field is the conical beam. Let use equation (4) for calculation of its transver-
sal intensity distribution. For definiteness we suppose below that λ = 532 nm (λ is the wavelength); R = 1.77 cm; 
n = 1.465 7; α = 2°; w1 = 2 mm. Thus, F = 12 cm. In fig. 2 the transversal intensity distribution in the pla-
ne z = 45 cm is represented for the case when we ignore the bluntness of the axicon tip (а = 0) and take it into 
account. It is seen that if a = 0 the ring field is characterised by negligible oscillations. For axicon with blunt 
profile the transversal intensity distribution is strongly oscillatory. Meanwhile, the ring width d (area, within 
which normalised intensity is larger than 0.5) is smaller as compared with the case of ideal axicon. These os-
cillations result from the interference of parts of the incoming beam propagating through the round, lens-like 
axicon tip and the conical surface surrounding the tip.

Fig. 2. Transversal intensity distribution of the field formed by ideal axicon (black curve)  
and axicon with blunt profile with a = 8 µm (red curve).  

Parameters: λ = 532 nm; R = 1.77 cm; n = 1.465 7; α = 2°; w1 = 2 mm; z = 45 cm


