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Preparation of Pancharatnam-Berry phase grating
based on polarization holography

GUO Sanyu, REN Xuechang, LU Qinghong
(College of Physical Science and Technology, Xiamen University, Xiamen 361000, China)

Abstract: Pancharatnam-Berry (PB) phase grating not only has the unique property of being sen-
sitive to the polarization direction of incident light, but also has a wide response bandwidth and a high
single-stage diffraction efficiency. The liquid crystal technology based on polarization holographic re-
cording was adopted, the photosensitive azo dye SD-1 was spin coated on a single conductive ITO glass
substrate, the orientation layer with periodic rotation pattern of polarization could be obtained after
exposure. Based on FDTD simulation, a preparation scheme for PB phase grating was designed and an
experimental setup was built. The detection optical path of PB phase grating diffraction efficiency was
designed to verify its efficient single-stage diffraction. It was verified by constructing a circularly po-
larized light detecting path that the characteristic of PB phase grating have changed the rotation of in-
cident circularly polarized light.

Key words: PB phase grating; polarization holography; liquid crystal L% 5 A2 14 4 ]
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Research on the evaluation of college students’ optical cognitive

development based on mental model

JIANG Lexin, ZHOU Shaona
(School of Physics, South China Normal University, Guangzhou 510006, China)

Abstract: Physical models are important thinking methods in physics learning. Exploring the
structure and characteristics of students’ mental models can improve the effectiveness of constructing
physics models. In this study, the five-stage diagnostic test method was introduced to evaluate the
light interference mental model of undergraduates majoring in physics., and the corresponding mental
model understanding level was refined to deeply study the students’ professional quality. The results
showed that the understanding level of undergraduates’ light interference mental model was quite dif-
ferent and the degree of mental model construction was incomplete. There were 6 types of scientific
mental models and 11 types of non-scientific mental models. However, the non-scientific mental mod-
el had the trend of developing into a scientific mental model after the intervention of the light interfer-
ence experiment. The more flexible understanding level of the mental model was, the stronger the
confidence was, which was positively correlated.

Key words: interference of light; mental model; physical experiment; evaluation
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