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wave-optics picture of X-ray beam passing through a sample

where only absorption or only phase effects occur -
X-ray refractive index givenbyn(L)=1-5 (1) -1 (L)

reference wave

pure absorption

reference wave

pure phase
change

u=413/A
NO()\3)

D=-2nd6/\
~O(A)



absorption and phase data for Carbon
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phase thickness

n = linear absorption coefficient
¢ = phase difference/unit length

absorption thickness t, p=1

t, ¢ =2n



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

... leading to interference.



phase contrast/ refraction
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images of a polymer glue containing ‘%\Fj’/ﬂ
10 um fibres and bubbles '-.k L

contact image phase-contrast
image



image comparison

contact image phase-contrast image



first quantitative experimental results from 7 i
Imaging and Medical Beamline (IMBL) .
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source & detector considerations
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contrast (%) - solid curves
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Hutch 3B
100um polyethylene edge (o, =4um) @ 25keV
- 200
&
iy
- R2=1m= G-snurr.e=16“m F i’fﬂ L
: R2=5m= Gsnurca=15“m 7 H:fz?f#
B =1m - =320t -::'#
M= 1M, O _:_"u':J_.JIL.IH f{j‘?’ — 160

-R,=5m,

=32UF!m 7 G
y

source

— 120

— B0

40 =10] a0
O detector (]JI?'I}

40

100

resolution (um) - dashed curves




R - TRAT - phasesed L1
Fiw ket Vo doquine - Prafre Cobme Podfme Cae L1 Windew  Hale

oS | G k[ Co | | Tw 0L o IR e g 0 R

=] &

(1

R e g B =5

[ P e oy v i | Pebaw cacd#ie ohrersie cheim

TE1%S
N —— [=! rilis cvarction of phasand [FL] =10 reage A Gl TER

s MTIER

; e

o o6 | P
i 66 1 _
7 S a4 4 E1E
LB -

Q& T T

TRE

23 1

Ditarea ft puaersl D LS

5 4
i 1 Dedy { beda 1] Dina Benl

; 11 L el
=11 T i

FF1 e BandF-ds
Aequiszebon posan. D g AL

aezd
IR
FRLE
95.5 1
168 -
-
=y o
4
B0
3T
215
BT
ELE
176 4
53 4
168
2 -
R
1]

Erioeca TIE smuchbon bl || AP 14w




CSIRO Manufacturing/ IMBL, Australian Synchrotron
Dr Andrew Stevenson

Phone: +61 3 9518 5945
Email: andrew.stevenson@csiro.au
or andrew.stevenson@synchrotron.org.au

Thank you for your attention
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