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Effect of the number of primary lens level on the
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Abstract: In order to study the effect of diffractive stray light on the modulation transfer function (MTF) caused by the
binary phase-type Fresnel lens, the wave propagation method was used to simulate the propagation of light waves.
The point spread function (PSF) of the system was obtained by coherent superposition of infinite diffractive orders,
and the MTF was obtained by the Fourier transform of the PSF. The differences between the modified values and the
theoretical design values were analyzed when the number of level was 2, 4 and 8 at the diffraction imaging system
with an 80 mm Fresnel lens as primary lens. The results show that the effect of diffractive stray light on the MTF of
the system decreases with the increase of the number of level. However, the deviation from the design value is less
than 0.5% when the level is 4. Finally, we put forward the idea that the central region of the lens is processed into
several levels and the edge part is 2-level to reduce the effect of diffractive stray light. The results show that the idea
can achieve the purpose of suppressing effect of diffractive stray light.
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Table 1 The basic specification of prototype.

Primary lens diameter Effective focal length

Field

Spectral range Design wavelength

80 mm 361.5 mm

+0.2°

486 nm~656 nm 550 nm

Diffractive lens

Corrector DOE  Focal plane

Relay lens

A1

HI B TER.

Fig. 1 The layout of the prototype.
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Fig. 2 The design MTF of the prototype.
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Fig. 3 The on-axis MTF of the prototype. (a) 2-level primary diffractive lens. (b) 4-level primary diffractive lens. (c) 8-level
primary diffractive lens. (d) Optimized primary diffractive lens.
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Table 2 The flux reached on the image of system through different paths.

Path Rays SumFlux Percent/% Split
1 70929 1.41E-01 96.16 +1+1
2 137 3.02E-05 0.02 +1+3
3 137 2.72E-04 0.19 +1-1
4 121 2.66E-05 0.02 +3 +1
5 121 2.40E-04 0.16 -1 +1
6 37 8.15E-06 0.01 +1-3
7 29 6.39E-06 0 -3 +1
8 3577 8.75E-05 0.06 +3 +3
9 2449 4.85E-03 3.32 -1-1
10 673 1.65E-05 0.01 -3-3
11 161 3.55E-05 0.02 -1-3
12 101 2.22E-05 0.02 -3-1
13 37 8.15E-06 0.01 +3 -1
14 37 8.15E-06 0.01 -1+3
15 13 3.18E-07 0 -3 +3
16 13 3.18E-07 0 +3 -3
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