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18! 1. Microradiograph of the head of a house fly. The
overall image is a patchwork of 6050 smaller images
with each of size 600X400 square microns. The ex—
posure time for each small image was~2ms.
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18! 2. The real and imaginary parts of the complex
refractive index (defined by Eq. 3) in the x—ray spectral
region for Al, C and Si.
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18! 3. Contrast mechanisms that enhance the edges
between regions with different refractive index in syn—
chrotron radiographs: (a) diffraction fringes similar to
the Fresnel diffraction of visible light by an opaque object;
(b) the characteristic pair of bright—dark “fringes” created
by refraction; (c) mechanism leading to the edge
enhancement of 218 3(b) and caused by refraction by
a sloping edge.
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128! 5. Microscopic features put in evidence by co— W= Zo] Brbsstgth 1 7pAe E3 Bk
herence—related contrast in the radiograph of an ant o
=3

. ) . L ¢1¢] vlak 1) yoid7} BEol| i3t 23} X (ne—
leg. Diffraction—based interferences are clearly visible 1_
at the leg boundaries. gative fingerprints) °]#h= Zle]tt.
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18! 6. Microradiographs of an electrodeposited Zn
layer on a Cu electrode, showing the zinc dendritic
growth on hydrogen bubbles.®* The images were
taken at 6 second intervals from each other.
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2174 8re it O]"r EHAE F5o] 714 H
2o AH “72}01* e B 5 9,113}. Ad x4
g} olde HE
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HE 9o 24 A4S 7] &
Asto] RAA 7 EAsh= A
& Ax= WE 1S dar 9lo], HEBo] A
9] void7t A= @Al Ho] ZH Aslo] Hi= Floltt

o] AT E UE 22 AL Had Y o]l =
9] W (fluctuation) & WAMAAC R A%
= Aoloe}. uk EAo| 213] ke n]H
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d¢= T3 T
npolaE AAIAeAM ] F2 W7 HER 9l
ek J8 72 oE 5ol A7) =5 AR F 0.5%e
A BYE s ol Tk AF Wi 5.50014 88
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:% A F AT B8 ) RN A B
o] Fak) ofelo] o] Bk Fopol Wik 1
o}, o] A% olskd 17k WA Jelo] Aol
o Ags] Wstei 28 o & 9Tk

ok Al 299 Gsleltt e A
AAH, AHAE F2 S5 uv] wiToll #sy]

§

J8! 7. Fluctuations in the density of the electrolyte for
Zn deposition on a Cu electrode, ™ for different
current density values: from (a) to (d), 5.5, 16.5, 55
and 88 mA/mm?2.

118! 8. Grain boundaries of a polycrystalline polypro—
pylene (PP) sample viewed by synchrotron—enhanced
microradiology. The image was taken after re—cry—
stallizing PP at a slow cooling rate. The grain bounda—
ries are visible as white areas without using any deco—
ration.
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2 A} SR gkekom ¢lAb oﬂ}\/Hoﬂ r,HgH 1 7} o] ]
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voidolek. T Skl el 711t A A= Zﬁ
= dow st e BE S5dAvndow #
e 2 vEA ARAE dE5A01A] ok e
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Fustek ol A o)k Pshe e W) wg
&t7] mEo|tt,

8 108 Al-11Zn §2elA £27F 2718
w2} Gao] Bt o5 Kol Frh Aol Ga 9
A e ARl dojreia] 2hito] dojuAl i3
th AlEE 300 T ol AaHgic A% A
ol ¥ AA ¥ AorFE ~220 T/H= AAH
o] APPL & F gtk #I) Ak 220~
250 T oe] HH dojupr] Alzketo] 300 CT7}
H ds] Aufes & 5 Sleleh e el
A ERE ARL 2o E T s S

o} 929 A= voidY inclusion 22 Adko] Ga

18! 9. Microradiographs of a polycrystalline Al=11Zn
alloy taken at different position by rotating the sample
with respect to the x—ray beam, (a) 0°(nominal), (b)
12°, (c) 28°, and (d) 40°. Grain boundaries can be
clearly seen, again without any special sample proc—
essing.

shte] tfgk AN el 23S no] b
Al=117Zn g2l thall 42 Ga &4t 3 o A8

o] gk OB NS Gaol 9&E R ¥} Ga
o] gkl AYHAE met A% dar) xgEs &
3l o] Gadll 93l f71E A2 FH3Hembrit—
T Aot $hH Q1 5

tlement) & W3] Ho] F=

2! 10. Bulk diffusion of gallium in an AlI=11Zn alloy at
different temperature: (a) at room temperature; (b).(f)
at 220, 240, 250, 260 and 300 C.

18! 11. Fracture process for a gallium—wetted Al=11Zn. The significant ductility reduction is due to the LME

mechanism.
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Aste] ZheAde & Bk

12! 12. Coherent radiology on a live specimen: im—
ages of a live 5—mm aquarium fish.* The exposure
time per image is 10 msec and the field of view is 300
pm. The top and bottom—left images refer to the fins
on the back and on the tail; The bottom—right image
was taken in the branchial region. Note the nearby
water bubble in the top—left image.
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18 13. Coherent radiology at the cellular level: image
showing the interior of a Xenopus oocyte.' A sharp—
tipped glass capillary (visible in the middle of the im—
age) was used to fix the sample to the holder (the
bottom dark region). The sample diameter was 1.5 mm.
The inset shows a magnified version(processed to
emphasize the boundaries of the nucleus) of the
marked left—hand portion of the image.

737 (boundary) ol thal wll-¢- WEapH, 3} & 9]
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12! 14. (a) Another example of coherent radiology at
the cellular level: cells from the skin membrane of a
Hippeastrum leaf taken with broadband(unmonoch—
romatized) x—rays.'® The image size was 1.5X1 mm.
The arrows identify three of the stoma cells. To the best
of our knowledge, these results constitute the first
example of cell radiographs without staining. (b) Co—
herence—based radiograph of cultured and fixed
neuron cells from a mouse brain. The(horizontal) field
of view was 500 pm."
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8! 15. A nice example of microangiography with
synchrotron radiation: the eye and auricle regions in a
live rat.®® A contrast dye (Imagopaque®, 300mg I/ml,
0.3 mL, diluted by one—half with normal saline in the
1.0 mL syringe) was injected through the proximal
common carotid artery at the anterior neck with a fine
polyethylene tube (0.8 mm OD) inserted for about 5 mm
towards the head before the carotid bifurcation site. (a)
and (b) are eye angiograms taken during (a) and
several minutes after (b) the passage of the dye. (c)
and (d) are auricle angiograms, taken during (d1) or
after(c and d2) the passage of the dye. The exposure
time per image was 15 milliseconds.
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8! 16. Two—dimensional scheme for a tomography
procedure.
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18! 17. Tomography reconstructed micromimages of
a wood stick(toothpick): (a) raw microradiograph at a
specific viewing angle; (b) a reconstructed slice sho—
wing the cross sections of the wood structure consisting
of many microvessels of different size and shape; (c)
3—dimensional volume rendered images showing the
microstructure along the direction of the vessels.
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18! 18. 3—dimensional volume rendered tomography
images of several different mouse organs: (a) brain,
(b) kidney, (c) liver, and (d) aorta.
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8! 19. Tomographic reconstructed 3—dimensional
images of (a) a Zebra fish and (b) its brain.
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2! 20. (a) 3—dimensional volume rendered isosurface
plot of a tomographically reconstructed stoma in a leaf
seen from the top; (b) cutaway view of (a) showing the
internal structure of the stoma.

T8 21. Tomography reconstructed micronimages of
polyethylene oxide/polystyrene blends after extraction
of polystyrene in toluene for one day. (a), (b): an—
nealed for 1.45 min at 170 C and (c), (d): annealed for
2.10 min at 179 C. (a), (c) reconstructed slices showing
the cross sections of the polymer blends; (b), (d) 3—
dimensional volume rendered images showing the
microstructure of the two phases and the co—continuities.
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