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Introduction to soft x-ray microscopy

based on synchrotron radiation.
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1% 1. Schematic of a soft x-ray microscope.
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Image @ A=4.268 nm Protein map DNA map
mm 2 um Bull sperm

% 2. Soft x-ray microscope image, and protein and DNA map, of air-dried bull sperm
(prepared by R. Balhorn, LLNL). Images were taken by X. Zhang (Stony Brook) at six
x-ray absorption resonance wavelengths, and were used to derive the quantitative maps. See
Zhang et al., J. Struct. Biol. 116, 335 (1996). (Data and caption are from NSLS website,
http:// nslsweb.nsls.bnl.gov)
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% 3. Soft x-ray microscope images taken in the same area of a sample, (left) at x-ray
wavelengths (photon energies) absorbed by the manganese atoms in needle-shaped particles
of manganite (MnOOH), and (right) at wavelengths absorbed by the carbon atoms in
bacteria. The two arrows in each image show the locations of a manganite needle and a

bacterium. (Data and caption from ALS website http://www-als.lbl.gov).
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(Data from ALS website http://www-als.lbl.gov). A

138 5. Images of Chlamydomonas, a unicellular green alga, taken with the soft x-ray
microscope on Beamline 6.1 at the Advanced Light Source. Both images are of the same
cell, which was imaged four times. Above is the second of two initial 1-second exposures,
showing 1-micron spherical inclusions that are not seen with electron microscopy. Below,
the second of two 8-second exposures taken immediately thereafter shows degradation of the
inclusions with longer exposure to radiation. (Data and caption from ALS website
http://www-als.Ibl.gov).
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