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Abstract: To realize the low aberration of pulse compression gratings (PCGs) applied in chirped pulse
amplification and compression, a Deformable Mirror (DM) with small deformation was designed and
fabricated to compensate the sub-micron static wavefront aberration induced by a large diameter grat-
ing substrate. The DM contains 19 piezoelectric actuators and its effective diameter is 80 mm and
thickness is 5mm. The response function of each actuator was measured with an interferometer to con-

struct the stiffness matrix of the DM. The least square was used to resolve the control voltage re-
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quired of each actuator to obtain the target surface. By combination of the global optimization and lo-

cal optimization, the target surface of the DM was controlled effectively. Finally, the DM was used to

construct an active holographic optical recording system and a substrate with bigger aberration was se-

lected to perform the compensation experiment for the grating. The experimental results show that:

for about 0. 93X aberration of grating substrate, the PV of residual wave-front aberration of the PCG

is near to 0. 14X (@ 633 nm) after employing the DM. It demonstrates that the DM can be effectively

applied in the fabrication of low aberration PCGs.

Key words: Deformable mirror(DM) ; holographic grating;pulse compression grating ; piezoelectric ac-

tuator; response function; aberration compensation
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Fig. 1 Deformable mirror with 19 actuators and their

alignment
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Fig. 4  Aberrations generated by deformable mirror

and corresponding residual aberration maps

before(left) and after (right) optimization of

control voltages
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Tab.2 PV and RMS data of residual aberrations generated

by deformable mirror before and after optimization

of control voltages (pm)
BEHIBEE Hms BE 181 == BR2E
Mimg— PV 0.1281 0.3282 0.2281 0.212 2

(b) ZHAEFWIE

(b) Surface of controlled deformable mirror

WHL R RMS  0.0297 0.0500 0.0261 0.0745
Jite fin At £k PV 0.0536 0.0682 0.1444 0.1627
BHEBEAE RMS 0.0113 0.0106 0.0259 0.0524
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(c) Diffraction of holographic grating after aberration
compensation
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Fig. 6 Results of holographic aberration compensa-
tion experiment on grating substrate with lar-

ger aberration
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