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5 Adaptive Optics for Medical and Industrial Applications

5.1 Vision Science
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Shirai, Tomohiro
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5.2 Other medical applications, biology
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5.4 Laser Control
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Effects of atmospheric turbulence and building sway on optical wireless-communication systems
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Phase Distribution Measurement of Light Wave by Adaptive Control of Pupil Function with Local
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6 Optics
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Analysis of astronomical data from optical superconducting tunnel junctions
de Bruijne, J. H.; Reynolds, A. P.; Perryman, Michael A.;
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Wave-front interpretation with Zernike polynomials
Jon Y. Wang, D. E. Silva
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Digital restoration of defocused images in the wavelet domain
Lam, Edmund Y
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”Storage” of light: a useful concept?
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Diffractive optics:
Thin diffractive optical elements known as ???photon sieves??? could potentially be the answer for
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creating ultralarge (¿20 m) optics for space-based telescopes, according to a scientist from the US
Air Force Academy in Colorado. Geoff Andersen from the Academy???s Laser and Optics Research
Center has fabricated such a sieve and analysed its imaging performance. The sieve is made from a
2.5 mm-thick quartz plate that has a chrome coating perforated with over 10 million tiny (10-279
micron diameter) holes. The 10 cm diameter element has a focal length of 1m and offered
diffracted-limited focusing of green light. Work is now looking at producing a broadband version.
OPL 30, 2976.

Not loaded in my archives yet
news opto 0.org
Sur les miroirs ou dispositifs optiques deformables par la lumiere.

Not loaded in my archives yet
Underwater imaging:
An underwater optical radar that can generate 3D images of an object at a range of about 10 m in
clear sea water has been built by Italian researchers. The device consists of an amplitude-modulated
blue (405 nm) laser diode, an aspheric lens mounted on a pizeoactuator-based scanning system and a
photomultiplier tube detection system. Luciano Bartolini and his colleagues from Ente Nazionale
Energie Alternative (ENEA) in Rome say that in laboratory conditions the scheme provided a
sub-millimeter accuracy at a laser modulation frequency of 36.7 MHz. The team is now exploring
the use of lasers that can be driven at higher frequencies and output powers in order to improve the
imaging performance. APLO 44, 7130

Not loaded in my archives yet
Optical propagation within a three-dimensional shadowed atmosphere-ocean field: Application to
large deployment structures
Doyle, John P; Zibordi, Giuseppe
APLO 41, 4283+24, 2002
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OTF MTF CCD
Modulation transfer function of charge-coupled devices
John C. Feltz and Mohammad A. Karim
APLO 29, Issue 5, pp. 717, 1990/05

Not loaded in my archives yet
Wouter Rensen:
In Near-field optics, a sample is illuminated through a sub-wavelength aperture. This aperture is
typically a pulled, coated optical fiber. From the illuminated area, optical information like
transmission or fluorescence can be detected. For correct operation, the sample needs to be in the
near field of the aperture, i.e. within a few nanometers. This is achieved by mounting the fiber on a
quartz tuning fork. The tuning fork is mechanically excited at its resonance frequency. When the
fiber tip is within several nanometers from the sample, the resonance frequency of the tuning fork
with fiber shifts resulting in a drop in amplitude and a phase shift of the piezoelectric tuning fork
signal. The aperture is kept in the near field by adjusting the tip-sample-distance to keep the tuning
fork signal constant (tuning fork based shear-force feedback). If the sample is mounted on a
x-y-z-scanner, the sample can be scanned under the aperture and an optical image can be
reconstructed. Recording the adjustments to keep the tip-sample-distance constant, also a
topographic image of the sample can be reconstructed.
The main advantages of NSOM are the high optical resolution ( 50 nm) and the combined
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topography. In several fields of biology, like cell biology and molecular biology, NSOM would be a
powerful tool. However, the requirement of a liquid environment has been a major obstacle for
tuning fork based shear force feedback. This has prevented many applications for NSOM in biology
to emerge. The goal of this project is to overcome the limitations put forward by the presence of a
liquid environment. A NSOM dedicated to biology will be developed and applied in the field of cell
biology.
Tuning fork shear-force feedback.
Ruiter, A.G.T.; Werf, K.O.; van der. Veerman, J.A.; Garcia Parajo, M.F.; Rensen, W.H.J. & van
Hulst, N.F.
ULM 71, 149-157, 1998

7 Other Articles of Interest

2005-03-2.pdf
Digital holographic microscopy: a noninvasive contrast imaging technique allowing quantitative
visualization of living cells with subwavelength axial accuracy
Pierre Marquet, Benjamin Rappaz, Pierre J. Magistretti, Etienne Cuche, Yves Emery, Tristan
Colomb, and Christian Depeursinge
OPL 30, 468, 03/2005

2006-09-2.pdf
A deconvolution-based algorithm for crowded field photometry with unknown Point Spread Function
Magain, Courbin, Gillon, Sohy, Letawe, Chantry, Letawe
astro-ph/0609600

1998-01-1.pdf
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