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X-ray Micro-Imaging Technique and Its Application to Micro-Bubbles in an
Opaque Tube

Sang-Joon Lee - Seok Kim - Bu-Geun Paik

Abstract

Imaging techniques using x-ray beam at high energies (>6KeV) such as contact
radiography, projection microscopy, and tomography have been used to nondestructively
discern internal structure of objects in material science, biology, and medicine. This paper
introduces the x-ray micro-imaging method using 1B2 micro—probe line of PAL (Pohang
Accelerator Laboratory). Cross—sectional information on low electron density materials can be
obtained by probing a sample with coherent synchrotron x~ray beam in an in-line holography
setup. Living organism such as plants, insects are practically transparent to high energy x-
rays and create phase shift images of x-ray wave front. X-ray micro—images of micro-
bubbles of 20~120 pm diameter in an opaque tube were recorded. Clear phase contrast
images were obtained at interfaces between bubbles and surrounding liquid due to different

decrements of refractive index.
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Fig. 1 Schematic diagram of x-ray micro

imaging experimental setup
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Fig. 2 Photograph of x-ray micro imaging
experiment setup

OIRACH. St 20I0M 4 Gigl D88 &
otJl M= K-B 0Ol W0l Si 4-crystal
channel cut monochromatorg& & X6t Sz
{(mono—-beam)E B'S 010t BCH 182 2tOIONA
Ol8dtn2 Ues SMsE X (monochromator) 0l Al
IS A CHAZO M Xl= 8KeVEAM THELS @
1.6 OICH. Of IUXIGIM JIZELL HEO0 st &
+82 220 508 B& =Ct. Snigirev S Y9
HAMAM AISE B2 10~60KeVEW &2 ¢
T Ao dighAM O 28t OILXIS XHE
Ol25IRUCH 2 A0 AEE E5RH= 224
200nmOI&tel IEC YE HY Z2F Edle=
SAE XD AUACH OetMd e =2 X

CHAZ L 21 ZZEZ ol ANE €2 A4

o2 dUEeZ e seldh of 2o 2 ¢

FHANE HHMBIRIE AIECHA %0 HMzs
]

€0l PEEE YNS HSH 2 AASH, &
B I FUB FAKMAS BOISAC

MER IHs Q08 S4082 REX )
S0 Mps HES2 292 20 01851

ar
= (%
QUL Fig. 2= HEec T4 WEIFEXE 2A&6HD]

- 32 -



{a) Mono—-beam {(b) White beam
Fig. 3 Image quality comparison between
mono beam and white beam
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Fig. 4 Relationship between the bubble size
and moving velocity
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Fig. 5 Zebra fish and its internal structure
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