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Synchrotron Radiation Facility at Ritsumeikan University

—Recent Status and Activities—

Hiroshi IWASAKI

Faculty of Science and Engineering, Ritsumeikan University

Recent status of the Synchrotron Radiation Center at Ritsumeikan University is described. In total 14
beamlines are in operation and spectroscopic measurements in the VUV and soft-X-ray range as well as of
photoelectrons are being made along with fluorescent X-ray analysis and X-ray diffraction measurement.
There has been remarkable progress in microfabrication technology using LIGA process and also in materi-
als synthesis using SR-stimulated ablation phenomenon.
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Figure 1. Dependence of the beam lifetime on the input power of

the rf kicker electric field at the beam current of 200 mA in the
AURORA 1 ring¥.
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Figure 2. Dependence of the vertical beam size on the input power
of the rf kicker electric field in the AURORA I ring. Data from both
the SR interferometer and the standard profile monitor are
included®.
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Table 1. List of the beamlines at the SR Center at Ritsumeikan University (May, 2001)
(eV)

BL-1 X ARIEHT - L FEA XV T—, 2GR 4000-8000
BL-2 HZEEE A M Z—, SASETET 50-600
BL-3 X AR ER FEAZIVIT—, 2SN 3000-10000
BL—4 X #-XAFS 2 Ko e 3400-10000
BL-5 LIGA &Y 2000-10000
BL-6 LIGA & 2000-10000
BL-7 KBTI FEAZIVI T —, FEASEHET 40-160
BL-8 KEFHI (A A4 #EL MR 7 —, NERRREEYT% T 5-700
BL-10 ik X ##-XAFS FEA XV T —, 2 kM5 6 10004000
BL-11 [/ @@ S o= i (HHE—ALF (V)
BL-12 K X R SRR FHS T — 280-1200
BL-13 HOG X FRo#r 3000-10000
BL-14 SRR R FEAXIVIT— 50-2000
BL-15 LIGA &)t 2500-4100
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Photograph showing the experimental hall at the SR Center at Ritsumeikan University.
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0a Partial Pressure :  1.0x10°® (Torr)
2.5 | Tempearature : AT

Oxygen Goverage (ML)
o

PR SE—

2 4 6 8 10 12 14
Os-Exposure (Langmuir)

Figure 4. Oxygen coverage on the Si (111)—7 X 7 surface as a func-
tion of O, exposure at room temperature obtained from ion beam
scattering measurement? .
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O; pressure : 1x 10°® Torr

Temperature : RT
hv =134 eV
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Figure 5. Si 2p core level spectrum of photoelectrons observed at
photon energy of 134 eV for Si (111)—7 X 7 surface oxidized at room
temperature under O, pressure of 1 X 1078 Torr?.
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Figure 6. Schematic top view of the atomic configuration in the Si
(111)—7 % 7 unit mesh for Si adatoms, rest atoms, atoms bonding to
them and dimers together with O atoms bonding to Si atoms®.
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Principle of PCT Technique I
(Plane-Pattern to Cross-Section Transfer Technique)

Figure 7.

Principle of the SR-lithography using the plane-pattern to cross-section transfer technique. Resist is moving

back and forth during exposure to produce a distribution of the absorbed photon energy!®.
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Microstructures Fabricated by PCT Technique |

Figure 8. Microstructure fabricated by the plane-pattern to cross-
section transfer technique!® .

Microstructures Fabricated by PCT Technique |

Figure 9. Micro lens-array structure fabricated by the plane-pat-
tern to cross-section transfer technique!® .
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Sub-Micron Ni Structures |

Nickel sulfamate 350 g/L

Boric acid 30 gL

pH valus 4.0

Bath temperature 37 °C
Current density: 1.0 A/ dm?

Mold structure: 4
15 um thick PMMA
15 pm height

Minimum width: 0.2 pm

Ni structure:

Maxdmum aspect ratio: 75

Figure 10. Sub-micron Ni structure with a maximum aspect ratio
of 75 formed by LIGA technique!?.
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Figure 11. Wavelength-modulated diffraction pattern of C3;gH»;04
Fe crystal'¥, the range of the wavelength change being from 0.1722
nm to 0.1797 nm. The Fe atoms are the anomalous scatterers with
the K-absorption edge at 0.1743 nm. Bragg reflections are seen elon-
gated due to the wavelength change. In the inset is shown a magni-
fied image of the 0215 reflection (on the right).
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Figure 12. Intensity profile of the 0215 reflection!¥. The arrow
shows the position of the absorption edge and the thick bar indicates
the intensity gradient.
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Figure 13. Intensity profile of the 201 reflection!¥. The range of
the wavelength change is from 0.1688 nm to 0.1768 nm for this
reflection. The arrow shows the position of the absorption edge and
the thick bar indicates the intensity gradient.
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