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Based on Material Compensation

YANG Qiu-jie, QIN Xia-ge, HE Zhi-ping, SHU Rong

(Key Laboratory of Space Active Electro-optical Technology, Shanghai Institute of Technical Physics,

Chinese Academy of Sciences, Shanghai 200083 , China )

Abstract: As a kind of traditional optical components, prisms are limited in the application of modern

optical instruments because of their nonlinear dispersion. By analyzing the dispersion nature of prisms,

a dispersion model of material was established and a design method of compound prisms with linear

dispersion was proposed. Two kinds of materials with close nonlinear dispersion coefficients T1 and T2

and different linear dispersion coefficient V were used. By controlling the parameters of the compound

prism and the incident angle, linear dispersion could be achieved. Finally, the evaluation index was

established for the linear dispersion compound prism. The designed result was evaluated scientifically

and reasonably. The correctness of the design theory was verified. It was found that the nonlinear

dispersion of the compound prism was improved effectively. The improvement of nonlinear dispersion

was dependent on the absolute nonlinear coefficient P of two kinds of materials. When P was greater

than 0.01, the compound prism could achieve linear dispersion. The nonlinear (NL) of the dispersion

curve was better than 5%.
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Glass1 Glass2 P Q R NL α i11

1 H-ZK5 BaF3 0.01% 17.8% 0.239 0.026 12.4 9.3

2 H-ZK14 H-BaK8 0.019 19.7% 0.172 0.023 0.1 -40.7

3 H-BaK5 H-ZK3 0.019 15.6% 0.158 0.020 0.3 -48.7

4 H-ZK1 H-BaK1 0.36% 21.9% 0.608 0.008 74.1 79.8

5 H-ZBaF5 H-ZBaF52 0.06% 3.8% 0.0001 0.014 56.6 9.8

6 H-ZF39 D-ZLaF81 0.009% 11.7% 28.2 0.04 25.8 28.9

7 H-ZK1 H-BaK2 0.032 27.6% 0.752 0.006 4.9 -10.7

8 H-ZK21 H-ZK50 0.56% 16.6% 0.145 0.011 0.2 -19

9 H-K5 H-K9L 0.65% 6.9% 0.012 0.017 48.4 68.2

10 D-ZK3 H-KF6 0.95% 6.9% 22.73 0.05 28.4 42.3

11 H-ZBaF1 ZBaF1 1.1% 11.5% 0.001 0.141 50.6 16.7

12 QF5 H-QF3 3.9% 19.5% 0.016 0. 161 73.6 -26.3

13 H-QF8 QF8 3.1% 11.1% 0.001 0.219 48.3 48.1

14 F5 H-F4 6.4% 48% 0.014 0.176 73.1 27.9

15 H-QK3 H-ZF5 6.3% 804% 0.137 0.238 55.6 79.5

16 H-FK61 H-FK71 16.9% 12.1% 0.002 0.10 53.9 61.9

17 H-BaK8 H-FK71 44.5% 47.8% 0.233 0.206 75.1 23.7

18 H-ZK6 H-FK61 83.1% 75.5% 0.008 0.149 56.8 71.6

19 QF1 H-BaK2 18.3% 20.2% 0.007 0.198 55.8 73.3

20 H-ZK21 H-ZF5 34.9% 4.7% 1.709 0.252 66.8 -42

n�� α o i11 pqnJOPrsuo�Pxyu�t – unJvy

r 2 |uvwxyz{

Glass1 Glass2 R1 NL1 R2 NL2 α i11

1 H-ZK5 BaF3 0.796 0.353 0.783 0.358 12.4 9.3

6 H-ZF39 D-ZLaF81 3.197 0.377 3.385 0.399 25.8 28.9

12 QF5 H-QF3 2.668 0.377 2.710 0. 380 73.6 -26.3

17 H-BaK8 H-FK71 1.123 0.336 2.330 0.354 75.1 23.7
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