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wave-optics picture of X-ray beam passing through a sampﬂe -"

where only absorption or only phase effects occur -
X-ray refractive index given by n A)=1-6A)—1pB (A) Y
____ o

reference wave

pure absorption

reference wave

pure phase
change




absorption and phase data for Carbon

—— g
E(keV) )(A) t.(um) t, (nm)
0.25 ~50 1.3 1.2
1.2 ~10 4 3
12 ~] 5000 30
50 ~(0.25 435,000 133

u = linear absorption coefficient
¢ = phase difference/unit length
absorption thickness t, n=1

phase thickness t,o=2n



phase-contrast mechanism
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A phase gradient represents a change Iin
direction of propagation ...

... leading to interference.
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Images of a polymer glue containing
10 um fibres and bubbles

contact image phase-contrast
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Image comparison
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iIimages of a small aquarium fish - spine

contact image

phase-contrast image



first quantitative experimental results from

Imaging and Medical Beamline (IMBL) ™ :
- R
1.08 —
1.04 —

Quantitative phase-

contrast data for

refinement of

experimental

parameters such as
N/ source size

(—-1. mm

e

intensity
l

— — T T 1 T
-200 -100 0 100 200
position across object (um)



source & detector considerations

contrast (%) - solid curves
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