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Imaging )
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Classification Averaging Orientation Reconstruction

K. J. Gaffney and H. N. Chapman, Science 316, 1444 (2007)
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Coherent Diffraction Microscopy (or Lensless
Imaging)

Oversampled Diff. Patt.
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A Brief Early History of the Oversampling Method

1952

1978

1982

1998

1999

Sayre, Acta Cryst. 5, 843.
Suggested that measuring the intensity at as well as between the Bragg
peaks may provide the phase information.

Fienup, Opt. Lett. 3, 27.
Developed an iterative algorithm for phase retrieval of diffraction intensity.

Bates, Optik 61, 247.
Phases can be retrieved from the diffraction intensity if the intensity is
oversampled at least twice in each dimension.

Miao, Sayre & Chapman, JOSA A 15, 1662.
Showed that Bates’ criterion is overly restrictive and proposed a different
explanation to the oversampling method.

Miao, Charalambous, Kirz & Sayre, Nature 400, 342.
First experimental demonstration of the oversampling method and X-ray
crystallography without crystals.

From Miao 2008



Shannon Sampling vs. Bragg Sampling
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Shannon Sampling vs. Bragg Sampling
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Bragg Sampling vs. Oversampling

1952

Sayre, Acta Cryst. 5, 843.

From Miao 2008



Bragg Sampling vs. Oversampling

a

1952  Sayre, Acta Cryst. 5,843.  Miao, Sayre & Chapman, JOSA A 15, 1662 (1998).



Fig. 3. (A) Diffraction pattern recorded with a single FEL pulse from a test object placed in the 20-um
focus of the beam (8). (B) The diffraction pattern recorded with a second FEL pulse selected with a fast
shutter, showing diffraction from the hole in the sample created by the first pulse. (C) Scanning electron
microscope image of the test object, which was fabricated by ion-beam milling a 20-nm-thick silicon
nitride membrane. The scale bar denotes 1 um. (D) The image reconstructed from the single-shot
diffraction pattern shown in (A).
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