“1B_PC.avi”, “2B_PC.avi” & “3B_PC.avi”
e 1024 pm x 1024 pm

« AlIO0.1mm

+ R, =20m (1B), 34 m (2B) & 138 m (3B)
* O4=5um, o, =320 um & o, , = 16 ym
« 25keV
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wave-optics picture of X-ray beam passing through a sample -

where only absorption or only phase effects occur - I 4
X-ray refractive index givenbyn(A)=1-0(A) -1 B (A) e
E——— g

reference wave I.l= 47_[ B /)\
pure absorption NO ()\.3 )

P=-216/A
reference wave ~0 ()\)

pure phase
change




absorption and phase data for Carbon ! By

—— ..k.:::'.‘::ﬁ:.:.‘zw::.::'..'::.'-t"“
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, p=1

phase thickness t,6=2n
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phase-contrast mechanism

A phase gradient represents a change In
direction of propagation ...

... leading to interference.
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phase contrast/ refraction




0]

j

3
NG

{

pure
phase

o

=

3
‘—\ﬁt__
R
SOy
I

100

% 20 g4 > .
O 7/
2 oo- ) / object
e J
S
s
80
B
—
= d
o . ) .
O Thin - Alr Thick
709 Plastic Rlastie
=
O o :
. ' |
60 . ,l ; , — T
100 200 300 400

CCD Pixel No.



Images of a polymer glue containing "
10 um fibres and bubbles

contact image

phase-contrast
iImage



Image comparison
.

.._ A
... ; [~ .'
3 Poorr S8 %
oe hg ®s % @
%3 $ 0% 0%
S e, 2N %
LR s S
.. .. (] ..
O... ...
o’!u: .
% ‘:: ®os o'.‘
%, % [
"uhq:." .‘.:psﬁ

contact image

phase-contrast image



first quantitative experimental results from
Imaging and Medical Beamline (IMBL) ™ |

B ..,v
1.08 —
14 . Quantitative phase-
| e13mm> contrast data for

refinement of

experimental

P00, .- _‘ param eters such as
source size

intensity
I

0.92 — T T T T T ]

-200 -100 0 100 200
position across object (um)



source & detector considerations

contrast (%) - solid curves

Hutch 3B
100um polyethylene edge (o, =4um) @ 25keV
10 r 200
/
//////
. R2=1m’ Gsource=16um ////// L
7 7
5 ' R2=5m’ cysource=‘|6}’lm ,;//////
- . /
’ R2_AI m, 6source_gzopm /j/// 160
- -R,=5m, o,,..=320um o
9,///
. 7,/// 5
—- 120
— 80
I 40
100

Odetector (pm)

resolution (um) - dashed curves
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] X-TRACT - phase.ved (1) |= @] =

File Edit View Acquire PreProc CoProc PostProc Calc CT  Window Help
@ | ||t [Co| J|To| Y |eer BR[| Pre B 0| ? |
amplitudevod (#0) | = || = || £ | phase.vod (#1)

[ Perform calculations on remote cluster [ Perform calculations on remate cluster
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CSIRO Manufacturing/ IMBL/ MCT, Australian Synchrotron
Dr Andrew Stevenson

Phone: +61 3 9518 5945
Email: andrew.stevenson@csiro.au
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Thank you for your attention
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