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Manufacturing method of a phase plate and its application
in phase-contrast experiments

HUANG Miao-na ,HUANG Zuo-hua ,CAI Wen-xin ,LEI Shui-yu
(School of Physics and Telecom Engineering, South China Normal University , Guangzhou 510631 ,China)

Abstract; For the purpose of producing a phase plate for phase-contrast experiments, firstly, controlling the exposure time
and washing process of a holographic plate, the thickness or refractive index of the film was changed so as to adjust the phase
change. Secondly, with the help of two-point light sources interference phase measurement,the required phase plate was. detected
and screened and its two-dimension phase distribution was obtained. Finally,a /2 phase plate with a certain absorptivity was
selected as a phase filter located in the spectrum surface of the lens in the experiment,and the predicated image was obtained on
the image plane. The results in the phase detection and the phase-contrast experiments show that it is feasible to preduce a phase
plate with a holographic plate,and the phase and absorptivity of the phase plate can be designed at will. This is a simple, cheap
and fast process to design,manufacture and measure a phase plate.
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Fig. 1 Optical path of exposure of producing phase plate
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Fig.2 Relation between light intensity lransmittance and exposure time
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Fig.3 Optical path of experimental system of phase plale measurement
St B BB e 2 i/ I B B B LIS I Y U, B E
HEGIY B HEDE, S 9P AT R LIRS, AT
TAT_E 2 I —HEAR ROt 5., 18 H AR Y- B i B A O R R
1R EAY 2 SRRt S, AT A B SR
B I3 X BAOE R T8 R8T W KK
H CCD KT & EER

B IR T ¥ AH I B R B0 & 4 FR ., 72 4

4

Fig.4 Principle of phase detection
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Table 1 Phase detection result of the phase plate of 55 exposal time

(x,y)
a(x,y) = B2 Xr (8)
2%
phase plate number 1 2
phase/m 1.433 1.295
standard deviation 0.013 0.021

3 4 5 6
0.506 0.985 0.870 0.548
0.060 0.015 0.027 0.014

Table 2 Phase detection result of the phase plate of 7s exposal time

phase plate number 1 2 3
phase/r 0.487 1.011 0.731
standard deviation 0.039 0.022 0.021

4 5 6 7
0.612 0.679 1.508 1.780
0.030 0.021 0.014 _0.015
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Fig.5 Phase distribution of a w/2 phase plale and ils round region
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Fig.6 Phase contrast experiment result of the 1TO film

K294 140nm 75 HH E AL 4945 (indium tin oxide, ITO) i
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Fig.7  Phase contrast experiment result of the word of “ )" ( a chinese

word , meaning “light™)
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