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(a) (b) (c)
Fig. 1 The two-step aberration compensating scheme.

(a) Recording H’ (compensating plate)

(b) Readout H’ and recording H at the wavelength 7, (¢) Readout H at the wavelength 2,
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Table | Parameters of recording and readout for the HOE
Zero thitd-order
Optimizal values
aberration values
D =20 mm R =—454.4mm | 0, =—23.86° R, =—380.3mm | # =—23.86°
Ay =0.633 um R, = —55.0 mm o, =2.27° R, =—55.0 mm g, =2.27°
R, =—50 mm R=—149.4mm |0, =—23.86° | R =—140.4 mm | 0. =—23.86°
0, =0° R,=—293.9 mm 0, =17. 66° R, = —293.9 mm o, =17.66°
R; =200 mm W =0,54 4, W o=0.24 A
6, =20°
D=5mm R =—950.9mm | & =—27.60° R, =—430.9mm | 4, =-—27.60°
Ay =0. 780 pm R, =—14.9 mm 0, =4.61° R, =—14.9 mm 0, =4.61°
R, =—14 mm R, =—20.1 mm 0. =—27.60° R, =—19.6 mm 4. =—27.60°
g, =0 R, = —32.6 mm 0, =20.17° R, =—32.6 mm 0, =20.17°
R, =15. 4 mm W =10.34 i, W =015 4,
9, =25°
D =20 mm 1 B, =-—427.6 mm g, =—233.57° R, =507. 3 mm ¢, ——33.57°
Az = 1. 06 um R, == —62.7 mm 0, =7.92° R, =—62.7 mm , =7.92°
R, =—56 mm R =—213.3 mm o, =—33,57° R. =—197. 8 mm ¢, = —33.57°
0, =(° R,=—92.6 mm 0, =21.59° R, =-—-92.6 mm f,=21.59°
R, =116 mm W =1.00 i e W =0. 45 4,
o =30°
a a ‘ a ]
g i o e i e M i
' 100 pm
i ——
b b ) b
i ) | ] 1 | ) Fig. 4 Photograph taken in
| ] [T ’ ] the image plane
ot e Lo el RN B i
0 " W ()

Fig. 3 Calculated spot diagrams. (a) Zero third- order aberration
elements. (b) Least wave aberration. (i), (ii) and (iii)
correspend with the wavelengthes 0. 633 um, 0. 78 um and

1. 06 um in Table 1 respectively
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Design of eliminating aberration HOE under Bragg condition using

two-step compensating method
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Abstract ’

The holographic aberratioh- compensating method, which suits for the. arbitrary
readout conditions, is presented in this .paper. The holographic optical element (HOE) has
both high efficiency and low aberrations when the HOE is fabricated at short wavelength
(540 nm) and reconstructed at long wavelength (red or infrared) with this method.
Some calculated and experimental results are given.

Key words holographic optical element, eliminating aberration, Bragg condition.





