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Analysis of complex aperture diffraction pattern and
lens focal length measurement

ZHU Kangan, LI Yihan, LI Hao, YANG Wenge., GAO Dagiang, FENG Juanjuan
(National Demonstration Center for Experimental Physics Education (L.anzhou University) ,

School of Physical Science and Technology, Lanzhou University, Lanzhou 730000, China)

Abstract: A method for accurately and rapidly measuring the focal length of convex lenses using
complex aperture diffraction patterns was developed through theoretical analysis, simulation and ex-
periment. Observations of the diffraction patterns from foam nickel indicated a disappearance of frin-
ges, and the object distance-image distance variation closely followed Gaussian formulas with some de-
viations definitely. After correcting deviations through theoretical derivation based on Fourier optics
principles, the method demonstrated a relative measurement error less than 0. 50% for lenses with lar-
ger focal lengths, and only a relative deviation 0. 06 % for a focal length of 10. 00 em. All these meas-
urement showed significantly outperforming the results obtained by displacement method and autocol-
limation method, even better than the results using regular aperture as diffraction screens.

Key words: focal length; Fourier optics; complex aperture; diffraction patterns
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Teaching experiment design and research of manipulations on
electromagnetic wave with metasurfaces

YU Junyi, ZHAQO Liang, ZHOU Lei, YU Xi, HE Qiong
(Department of Physics, Fudan University, Shanghai 200433, China)

Abstract: Metasurfaces have become one of the hottest research topics in the field of nanophoton-
ics due to their great capability to manipulate different properties of electromagnetic wave at subwave-
length scales. To introduce cutting-edge scientific research achievements related to metasurfaces into
the modern physics experiment courses, a complete teaching experimental process focusing on homo-
geneous anisotropic reflective metasurfaces and gradient reflective metasurfaces was proposed. While
demonstrating the metasurfaces’ capability to modulate reflection phase and control electromagnetic
wavefronts, these experiments enabled students to understand the fundamental working mechanism of
metasurfaces for electromagnetic wave manipulation based on Huygens principle by employing the
knowledge of electrodynamics, and to foster their basic scientific research skills such as numerical sim-
ulation, microwave far-field experiment operation, and data processing and analysis.

Key words: metasurfaces; generalized Snell’s law; anomalous reflection; reflection phase; wave-
front control [ %4 12185 ]



