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LASER SYSTEM COMPONENTS

PACS numbers: 42.79.Bh; 42.15.Fr; 42.60.If

Cooled bimorph adaptive mirrors for laser optics

AV Ikramov, I M Roshchupkin, A G Safronov

Abstract. Cooled bimorph adaptive copper and molybde-
num mirrors are proposed for the compensation of large-
scale optical aberrations in laser systems with an output
power up to 15 kW. An investigation is reported of the
characteristics of the developed and fabricated cooled
bimorph mirrors. The experimental results are compared
with those obtained by computer modelling. Promising
designs of bimorph adaptive mirrors are proposed and
discussed.

1. Introduction

One of the promising ways of improving the characteristics
of existing laser systems and expanding their capabilities
involves the use of mirrors with controlled reflecting sur-
faces for the compensation of phase distortions of the
radiation. An analysis of these distortions shows that in
the majority of cases the quality of a laser system is influ-
enced decisively by large-scale distortions of the wavefront.
Therefore, the first step in the process of constructing adap-
tive laser systems for industrial use clearly has to be the real-
time compensation of distortions such as tilt, defocusing,
astigmatism, coma, and spherical aberration. We proposed
earlier [1, 2] a bimorph adaptive mirror for the compensa-
tion of such distortions and we gave a detailed description of
this mirror together with the results of its optimisation.

In the present paper we report an investigation of the
characteristics of cooled bimorph mirrors, which we devel-
oped and fabricated.

2. Structure and initial shape of bimorph
adaptive mirrors

A detailed description of the structure of bimorph adaptive
mirrors was published by us earlier [1, 2]. Here we shall
mention only their main features. The mirror diameter is
76 mm, the height is 9.5 mm, and the thickness of the
cooled mirror plate is 1.5 mm. A waffle-type cooling system
is used. Initially the optical surface is plane and the maxi-
mum control voltage is £300 V. The external appearance of
a mirror is shown in Fig. 1.

Adaptive mirrors with this structure were made from cop-
per or molybdenum. In a copper bimorph mirror the optical
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Figure 1. External appearance of a cooled bimorph mirror (the
molybdenum mirror is actually shown).

surface is controlled by two piezoelectric ceramic plates: an
upper one (diameter 50 mm, thickness 1 mm, piezoelectric
ceramic of the PLZNV-1 type) and a lower one (diameter
45 mm, thickness 0.3 mm, piezoelectric ceramic of the
PLZ-19 type). A system of 17 sectioned control electrodes
was formed on the lower plate (Fig. 2). The total number
of control electrodes of the copper mirror, counting the
upper plate and the shared electrode (casing), was 19. The
optical diameter of the copper mirror was 50 mm and an
interferogram of its initial surface is shown in Fig. 3a.

Figure 2. Control electrodes of bimorph mirrors. Copper mirror:
R = 85mm, R, =17 mm, R; = 20.6 mm. Molybdenum mirror:
R; = 8.5mm,R; =205 mm, Ry =245 mm.

One piezoelectric ceramic plate S0 mm in diameter and
1 mm thick was used in the molybdenum adaptive mirror.
Once again, control electrodes were formed on this plate
(Fig. 2) and their total number was 18 (including the cas-
ing). The reflecting surface of the molybdenum mirror was
in the form of a projection 0.2—0.3 mm high and the optical
diameter of this mirror was 47.7 mm. An interferogram of the
molybdenum mirror is shown in Fig. 3b.






