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Abstract Rheinberg illumination is an optical staining technique for microscopic imaging. The light passing through
Key words

special filters provides chromatism between the specimen and background, which improves the contrast of colorless
and transparent samples effectively. Rheinberg illumination microscopy based on programmable liquid crystal display

(LCD) replaces the condenser diaphragm of conventional microscope with low-cost thin film transistor liquid crystal
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display. By displaying different patterns, numerous microscopy imaging modalities, such as bright field, dark field,
phase contrast, oblique illumination and Rheinberg illuminations can be realized. Furthermore, because it is easy to

modulate both the color and the intensity of the LCD panel, the system derives completely new methods for optical
cancer cells, textile fibers, and slice of mouse kidney.
OCIS codes

staining, such as iridescent dark-field and iridescent phase-contrast imaging. The versatility and effectiveness of the

system are demonstrated by microexamination of several transparent colorless specimens, such as unstained lung

microscopy; Rheinberg illumination; programmable liquid crystal display; optical system
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Fig. 1 Programmable LCD-based Rheinberg illumination microscopy system
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Fig. 3 Back focal plane images when system is being regulated.

(a), (b), (d), (e) Horizontally displaced; (c) optimally aligned
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Fig. 4 Schematic illustration of bright field
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Fig. 5 Bright-field imaging of unstained lung cancer cells with different illumination apertures. (a) NA; =0.2 NA,;;

(b) NAuy=0.5 NA,;; (¢) NAy=NA,;; (d)-(f) illumination pattern of LED screen corresponding to (a)-(c)
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Fig. 6 Contrast-enhancement imaging of unstained lung cancer cell. (a) Bright field (comparative group) ;

(b) dark field; (c¢) Zernike phase difference; (d) oblique illumination
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Fig. 7 Imaging of unstained lung cancer cell with Rheinberg illumination. (a) Rheinberg illumination (blue-yellow) ;

(b) Rheinberg illumination (red-green)
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Fig. 8 Contrast-enhancement imaging of textile fibers. (a) Blue bright field; (b) bright field dominated Rheinberg

illumination; (c¢) equalized Rheinberg illumination; (d) dark field dominated Rheinberg illumination; (e) yellow dark field
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Fig. 9 Contrast-enhancement imaging of unstained slice of mouse kidney.

(a) Bright field; (b) dark field; (c) iridescent dark field; (d) iridescent phase difference
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