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Annular laser beam reshaping based on dual axicons
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Abstract: In order to improvelaser beam quality of unstable cavity high energy laser systems and the utilization of the

aperture of a transmitting optical system, a new optical shaping method for the annular beam was proposed. Optical elements were

added to the light path outside the laser cavity to shape the output of annular laser beam. On the basis of theoretical analysis,

beam shaping devices based on dual axicons were designed and fabricated. The shaping experiments were carried out for the

annular beam from an unstable cavity high energy laser. The data was obtained and was consistent with theoretical analysis. The

results show that, the beam after shaping by using dual axicons has better beam quality than that of the original beam. Waist

diameter decreases from 45mm to 32mm. M* factor reduces from 14 to 11. 8. The method is feasible for the shaping and

transformation of the annular beam from an unstable resonator.
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Fig. 1 Schematic diagram of annular laser beam reshaping based on dual

XTI CHITT ] A - A7 T, B A ST R E
JERBINERAE R i IIREAE N 1, B XU HE B A
TG ISR N R A2 r, AR N 5 o
TEABPEHR I —A2 r JRERED dr, (3RERODE
o8 L R S B E OO RE AR SRR Dy dr
SIERWI RO PRV B

rtr,=r,tr,, =1, +r,, <1>
dr, = dr, (2)

BASHEHR N4 51 73 A Byl ok IR EME G, AR
WA Eo, W42 r X5 89 A 55 1 6 3 A1 X 23 A
E(r):

E(r) = {EO’(riJ < <)
0, (other)

B S E, (r, ), 280 XU HE B 4 D Y

TEDR, AR RE B S U, A
|E,(r,) IProdr, = [E(r) [*ridr, (4)
HE (1) 30 ~ (4) A Af 75

Toq *Tin
E, |— = -1
‘Eo(ro)‘: [ 0 ro ’(ro,l < ro < ro,2)

0, (other)

(3)

(5)
P 2 ik 1P T L AR 20U HE ke B AL 1Al

by
=

NN
S
Iy

_—
S W
.

relative magnitude |E|
o
\¥]

e
=)

5 15 5 5 15 25
r/mm
Fig.2 Beam field distribution of flat annular beams before and after shaping

by dual axicons
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Fig.3 Schematic diagram of beam reshaping experiment
SLERAR N 4 FES Fros. B 4 B IAE
By WOCEEA R LR, i 0 ' R 280 U



106 e

S S

2018 4£ 1 J

transformed beam 1900V transformed beam 2000V

Fig.4 Intensity distribution of beam before and after reshaping by dual axi-

cons

Fig.5 Intensity distribution of the converged beam before and after resha-
ping by dual axicon

a—original beam b—transformed beam
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