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Measurement of diffraction efficiency for diffractive optical

elements with oblique incidence

Yang Liangliang
(School of New Energy and Electronics Engineering, Yancheng Teachers University, Yancheng 224051, China)

Abstract: Based on the double light-path experiment device measuring for diffraction efficiency of
diffractive optical elements(DOEs), a correcting formula of diffraction efficiency was introduced to ensure
the measurement accuracy of diffraction efficiency when light of secondary order diffraction was received
by the detector after passing through the pinhole aperture. The diffraction efficiency of the designed
hybrid refractive-diffractive optical system was measured at three laser wavelengths over the visible
waveband for the incident angle upon microstructure surface was 12°. The measurement results were
simulated and analyzed. Due to some manufacturing errors and blocking effect, the measured diffraction
efficiency was smaller than the theoretical. Based on the fitted curve of measurement results, the
deviation of the polychromatic integral diffraction efficiency from the theoretical value was 12.84% over
the 473-632.8 nm waveband.
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Tab.1 Contrast of measured and theoretical value
of diffraction efficiency for DOEs with

normal incidence

Diffraction Wavelength/nm
efficiency 473 532 632.8
m 91.18% 99.74% 93.38%
88.98% 95.02% 89.69%
A 2.20 4.72 3.69

AT S8R I 25 5 | 7E 532 nm P AL AT S 0R 1Y)

D24 {E 0 87.52% , [R] BRI {H A 22 4 11.20%

3 TN ITHFTE 532 nm KK HITH R
Tab.3 Diffraction efficiency of DOEs at 532 nm

wavelength
No. E\/pW E\'IpW Ey pW E,'IpW n
1 2.047 6.104 2.342 6.107  87.45%
2 2.056 6.158 2.346 6.154  87.58%
3 2.045 6.203 2.337 6.205  87.53%
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Tab.2 Diffraction efficiency of DOEs at 473 nm

wavelength
No. E/pW  E/'/uW  E/uW  E//uW )
1 2.913 10.41 3.472 10.42  83.98%
2 2.925 10.47 3.475 10.43  83.85%
3 2.918 10.42 3.469 10.41  84.03%
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Tab.4 Diffraction efficiency of DOEs at 632.8 nm

wavelength
No. E\/pW E\'/pW EJ/pW E)’/pWW n
1 0.3274 1.509 0.428 5 1.511 76.51%
2 0.3180 1.517 0.424 3 1.516 74.90%
3 0.3249 1.506 0.4317 1.513 75.61%
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