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Generation of Bessel Fields:

• METHOD 1: Ring Slit Aperture

• METHOD 2: Axicon

Adaptation of method 1 to produce    

superpositions of higher-order Bessel beams: 

J. Durnin, J.J. Miceli and J.H. Eberly, Phys. Rev. Lett. 58 1499-1501 (1987).
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Experimental Setup:
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Theoretical Background:

1111

102

1

0

2

0

)cos(exp1
2

exp),(),,( ϕϕϕϕτ
λ

ϕ
π

ddrr
f

rrk
ir

f

z

f

k
ir

z

i
zrA

R

R









−−
















−

−
= ∫ ∫

∆+

∆−

)(

)(

)exp(

)exp(
),(

∆+≤≤

∆−≥≥





=
RrR

RrR

in

im
r

ϕ
ϕ

ϕτ

∫
∆−

















−+−















−
=

R

R

m

m

m drr
f

z

f

rik

w

r

f

rrk
Jimi

f

ik
zrA 11

2

10

2

2

1100 1
2

exp)exp(),,( ϕϕ

∫
∆+

















−+−















−
=

R

R

n

n

n drr
f

z

f

rik

w

r

f

rrk
Jini

f

ik
zrA 11

2

10

2

2

1100 1
2

exp)exp(),,( ϕϕ

),,(),,(),,(, zrAzrAzrA nmnm ϕϕϕ +=

Transmission function of ring slit aperture:

Diffraction Integral:

Resulting Field:
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Experimental Results: Single Bessel Field
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Transmission Function:

Resulting Field:
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Experimental Results: Superposition of 2 Bessel Fields

Transmission Function:

Resulting Field:
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Experimental Results: Superposition of 3 Bessel Fields

Transmission Function:

Resulting Field:
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Experimental Results: Propagation
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Application: Characterising the radius of curvature by the 

use of superimposed Bessel fields

The superposition of zero order Bessel beams can be used to measure the radius of 

curvature of a reflecting surface.

This approach is based on the fact that the intensity distribution of the superimposed Bessel 

beams is a sensitive function of the relative phases between the constituting beams.
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Experimental Setup and Results: Two superimposed Bessel fields
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Experimental Setup and Results: Three superimposed Bessel fields
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