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The Gas Attenuator of FLASH at DESY

Ulrich Hahn and Kai Tiedtke

Deutsches Elektronen-Synchrotron DESY, Notkestrasse 85, 22603 Hamburg, Germany

Abstract. FLASH (Free electron LASer at Hamburg) as a part of the Deutsches Elektronen Synchroton DESY is the first
Free Electron Laser (FEL) user facility for VUV and soft X-ray coherent light experiments. The SASE (Self
Amplification by Stimulated Emission) process generates ultra short coherent radiation pulses on the femtosecond time
scale with peak powers in the GW range. Several experiments need reliable means to reduce the FEL intensity over many
orders of magnitude without changing the photon beam characteristics. Since a reduction of the FEL intensity by
variation of machine parameters is not appropriate, a windowless gas-filled cell in combination with differential pumping
units is used for attenuating the FEL radiation. This attenuator is placed in the beamline in outside the experimental hall.
The total length of the gas cell is 15 m and the maximum gas pressure, which can be handled by the differential pumping
units, is about 0.1 mbar. The attenuation range of Nitrogen covers at least 5 orders of magnitude in the spectral range of
19 to 120 nm due to its large absorption cross section. Between 19 and 9 nm and for shorter wavelengths Xenon and

Krypton can be used, respectively.
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INTRODUCTION

Since 2005 the first FEL user facility for VUV and soft X-ray coherent light experiments FLASH is in operation
at DESY [1]. The facility consists of a superconducting accelerator in combination with a 30m long undulator
producing highly intense photon pulses in the GW range. The experimental hall of the user facility is located
approximately 30m behind the last dipole magnet which separates the electron and the photon beam. The photon
beam transport system delivers the FEL radiation under ultra high vacuum conditions to the five different end

stations, which can be used alternatively.

At FLASH a gas attenuator system based on single photon absorption in a gas is in routine operation to attenuate
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FIGURE 1. Calculated transmission of a 15m long gas cell at a

pressure of 0.1 mbar for different gases..

the photon pulse energy (in average 10pJ) on
user demand. Common examples are the
alignment of samples at moderate pulse
energies and the stepwise reduction of photon
intensities without changing the focusing
geometry in experiments investigating strong
field phenomena. The principle of attenuation
by photon absorption in a dilute gas combines
several advantages such as:

i) Reduction of pulse energy without
altering the photon beam characteristics

ii) Fast and flexible variation of the
attenuation due to simple pumping schemes.

The attenuator consists of a windowless
15m long gas cell in combination with two
differential pumping units at both ends. The
maximum gas pressure is ~0.1 mbar resulting
in an attenuation range of at least 5 orders of
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magnitude. Figure 1 shows the calculated transmission of the gas cell at a pressure of 0.1mbar for N,, Kr, and Xe.

In this paper, we report on the technical layout of the attenuator. In particular, the optimized design of the
differential pumping units providing the required pressure gradient is described. First experimental results with a
Nitrogen gas filling are presented.

BASIC LAYOUT OF THE GAS ATTENUATOR

Experimental Hall PETRAII Storage Ring Accelerator Tunnel
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FIGURE 2. The layout of the gas attenuator at the crossing of the storage ring PETRA II and FLASH

Figure 2 shows the layout of the FLASH gas attenuator. On the right, the electron and photon beams are
separated with the help of a dipole magnet. The FEL photons leave the accelerator tunnel and pass the storage ring
PETRAII to attain the experimental hall. The 15m long drift section through PETRAII is an ideal place to install a

gas attenuator system, since this

< 2.5m . section is located in front of the

) i photon beam distribution optics.
Turbo  intensity and beam Both sides of the windowless drift
pump position monitor SolitFlow™ section, which is formed by a
b pump &100mm beam pipe, are terminated

by a differential pumping stage to
preserve the beamline vacuum.
Thus, the whole drift section of
PETRAII can act as a gas cell
Figure 3 shows one differential
pumping stage with integrated

e o ; L intensity and beam position monitor
1Z Pum o i ' (GMD)[2]. The system is arranged
i in four pumping sections. Each of
these sections is connected by
conductance limiting pipes with
inner diameters of 20mm. Since the
lower limit of the inner diameter is
defined by the clear aperture of the
optical system, the lengths of the
pipes are determined by the desired

gas inlet

Beam pipe & 20 mm

FIGURE 3. Differential pumping system at the entrance to the experimental hall.
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pressure gradient of each pumping section.
“miror chamber | P p— We 1nstall§d .three pumping steps. One
molecular pump section, which is used for the GMD device,

- l_ does not contribute to the differential

pumping. The whole pumping system has to
cover 8 orders of magnitude pressure gradient
b2 ’—‘_ " "i{ il S ; j ___,] between beamline and gas cell. Therefore,
e iy = each real pumping step has to reduce the
‘ pressure by a factor of 102 In the molecular
flow regime this factor is achieved by
pumping speeds >100-1/s and ~250mm long
(20mm J)pipes reducing the conductance to
P, P, ‘ i éﬂs kqﬁ HHW\ about 1-1/s. The first pumping step is operated
v b (Pemax G mbA) o b ansition range between 0.1mbar in the
gas cell and 2:10° mbar in the beamline.
FIGURE 4. Calculated pressure distribution of the gas attenuator for N, Conductance calculations [3] for N, in the
Knudsen range result in a length of 1.3m to
achieve a conductance of 1-1/s. A scheme of the calculated pressure distribution along the differential pumping unit
is shown in Fig. 4. The arrows represent the applied pumping speeds and the underneath panels show the resulting
pressures in each section. A pumping speed of 70 I/s at the GMD position is required to regulate the pressure in this
diagnostic device. All the pipes have to be aligned with a tolerance of <0.3mm in order to avoid perturbations of the
photon beam.
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TECHNICAL REALIZATION AND FIRST MEASUREMENTS
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FIGURE 5. Set up to investigate pumping capabilities of the SlitFlow™ turbomolecular drag pump [4]. On the right are
measurements of the inlet pressure (diamonds), the pressures on the intermediate (squares) and the high vacuum port (triangles).

At the high pressure side we have chosen a SplitFlow™ turbomolecular drag pump, which serves the two “high”
pressure pumping ports. The capability of the SplitFlow™ pump has been tested in the setup shown in Fig. 5. Here,
the pumping ports and the gas inlet are connected with a conductance of ~10-1/s. The graph on the right depicts the
results of the measurements. It shows that the intermediate port of the pump is able to handle a gas pressure of
0.1mbar.
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The interface section to the beamlines is equipped with a 300l/s noble diode ion getter pump in inline
configuration (the beam passes directly the pump body). Noble diode ion pumps are chosen, because of their high
stability when pumping rare gases. This inline pump is supplied with an additive &150mm flange to enable the
installation of an additional turbomolecular pump (see Fig. 3), which will support and stabilize the pumping system
in case of highest rare gas load.

Alignment

A crucial point is the alignment of the narrow and long pipes of the differential pumping set up. All components
of the differential pumping system have been placed, aligned and fixed on granite girders (see Fig. 3) before setting
in place. Here, T — slots on the granite girders allow precise alignment by tongue and groove joints in an easily
reproducible way. The joints guarantee an exact positioning (<0.3mm) of the installed components with respect to
the beamline axis. The alignment of the girders on the other hand is realized by a special supporting structure. This
procedure saves a lot of individual alignment work. Due to technical reasons the 1.3m long pipe (Fig. 3) is supported
on the gas inlet side only. To minimize the bending of the pipe a sophisticated supporting rip structure was designed.
This enables a deflection free installation of the beampipe.

First Results

S5 - - = Measured attenuation (using GMD) transmission of the gas attenuator for a
'\ photon wavelength of 30nm. The
—_— transmission has been determined with
20 \- help of the GMDs in front and behind the
[ .\ gas attenuator. The gas pressure was
LN controlled by a gas dosing valve. The

r N dings and the transmissi
pressure readings and the transmission are
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FIGURE 6. First transmission results with the gas attenuator

REFERENCES

1. V. Ayvazyan et al., First operation of a Free-Electron Laser generating GW power radiation at 32 nm wavelength, Eur.
Phys. J. D 37, (2006), 297-303

2. A.A. Sorokin, S.V. Bobashev, J. Feldhaus, Ch. Gerth, A. Gottwald, U. Hahn, U. Kroth, M. Richter, L.A. Shmaenok, B. Steeg,

K. Tiedtke and R. Treusch, Gas-Monitor Detector for Intense and Pulsed VUV/EUV Free-Electron Laser Radiation,

Proceedings SRI2003, San Francisco, AIP Conf. Proc. 705 (2004), 557-560

M. Wutz, H. Adam, W. Walcher, and K. Jousten, Handbuch Vakuumtechnik, Vieweg Verlag, ISBN 3-528-54884-3, (2000)

4. SplitFlow™ turbomolecolar drag pump, TMH 261-250-010P, Pfeiffer Vacuum Techology AG, www.pfeiffer-vacuum.net

het

279



	Welcome Screen
	Title Page
	Copyright
	Preface
	Major Sponsors
	Committees
	Conference Photographs
	Proceedings
	Contents
	CHAPTER 1: SR-SOURCES AND ADVANCED SOURCES
	Status of the Commissioning of SOLEIL
	Sources of the X-rays Based on Compton Scattering
	Overview of Top-up Injection at Taiwan Light Source
	Circulation of Short and Intense Electron Bunch in NewSUBARU Storage Ring
	Operating Undulator-based Femtoslicing at BESSY
	Development of the Portable Synchrotron MIRRORCLE-CV for High Precision Non-destructive Testing
	Status of the Synchrotron Light Source DELTA
	Status of the MAX IV Light Source Project
	Experiences of the Long Term Stability at SLS
	Pressure Distribution for TPS Storage Ring
	Operation of the Superconducting RF System at TLS
	Design of Synchrotron Light Source in Taiwan
	Current Status of the SSRF Project
	Energy Upgrade of the Siam Photon Source
	Design of the Aluminum Vacuum Chambers for the 3 GeV TPS Electron Storage Ring
	Performance of the TLS Vacuum Systems Operated at 300 mA of Top-up Mode
	Coherent Terahertz Radiation at UVSOR-II
	Nagoya University Photo-science Nanofactory Project
	Status of NESTOR
	Characteristics of Radiation Generated with the X-ray Source NESTOR
	Commissioning of the PF Ring after the Reconstruction for the Straight-sections Upgrade
	Status of the 6.5-GeV Photon Factory Advanced Ring
	Upgrade of the Photon Factory Control System
	Upgrade History of the Lattice Configuration and the Power Supply for the Quadrupole Magnets at the Photon Factory
	Alignment of the Magnets for the Upgrade Project of the Straight Sections at the Photon Factory
	Observation of Coherent Synchrotron Radiation from Three Types of Beam at NewSUBARU
	Beam-optics Analysis and Periodicity Restoration in the Storage Ring of the Pohang Light Source
	The Properties of Transition Radiation Based on Linear Accelerator
	Scheme of Laser-Compton Gamma-ray Beamline in SAGA-LS
	Tunable Monochromatic X-ray Source Based on Parametric X-ray Radiation at LEBRA, Nihon University
	Efficient Computation of Coherent Synchrotron Radiation Taking into Account 6D Phase Space Distribution of Emitting Electrons
	Design of Coherent Femto-Second THz Radiation Source Using 60-MeV Electron Linac
	Calculation of Characteristics of Radiation Generated with Compton Scattering through Classical Electrodynamics Approach
	The Case of the Missing Harmonic Structure
	Numerical Simulation and Mechanical Design for TPS Electron Beam Position Monitors
	A Flexible, Low Cost, Beam Loss Monitor Evaluation System
	New Transverse Bunch-by-Bunch Feedback System at TLS
	Updating the Synchrotron Radiation Monitor at TLS
	New Strategic Plan Takes the ALS into the Future
	The Center for Advanced Microstructures and Devices (CAMD): New Opportunities and New Facilities
	The Metrology Light Source - The New Dedicated Electron Storage Ring of PTB
	Present Status of NewSUBARU Storage Ring
	PETRA III - Status of the Storage Ring
	The SAGA Light Source
	Current Status of the SAGA Light Source Commissioning
	Research Frontiers at SSLS
	Present Status of UVSOR-II
	The Brazilian Synchrotron Light Source
	Status and Highlights of CANDLE Synchrotron Light Source Project in Armenia
	SESAME - A 3rd Generation Synchrotron Light Source for the Middle East
	The SIAM Photon Source
	Operation of the Free-electron Laser at DESY and First Scientific Experiments
	Review of High Gain FELs
	Multi-Pass Accelerator-recuperator (MARS) as Coherent X-ray Synchrotron Radiation Source
	Transverse Phase Space Measurement Using Tomographic Method
	Beam Energy Drift and Energy Feedback System in the PLS 2.5GeV Linac
	Reducing Energy Degradation due to Back-bombardment Effect with Modulated RF Input in S-band Thermionic RF Gun
	Overview of PAL-XFEL
	The ARC-EN-CIEL French 4th Generation Light Source
	Field Mapping System for Solenoid Magnet
	Femtosecond Electron and Photon Pulses Facility in Thailand
	Application of a Theory for Generation of Soft X-ray by Storage Rings and Its Use for X-ray Lithography
	Ultra Stable Capacitor Charging Power Supply of Klystron-Modulator for PAL XFEL
	The Gas Attenuator of FLASH at DESY

	CHAPTER 2: INSERTION DEVICES
	X-25 Cryo-ready In-vacuum Undulator at the NSLS
	Non Evaporable Getter (NEG) Coatings for Vacuum Systems in Synchrotron Radiation Facilities
	Development of Superconducting Undulators at ACCEL
	Status of R&Ds for Undulators with Bulk High Temperature Superconductors
	One Year Operation of a Superconductive Undulator in the Storage Ring ANKA
	Superconducting Insertion Devices for Light Sources at Budker INP
	Design, Construction and Magnetic Measurements of the HU640 (OPHELIE2) Undulator Dedicated to the DESIRS VUV Beamline at SOLEIL
	Preparing the BESSY APPLE Undulators for Top-Up Operation
	Design of Control Instrumentation of a 4 Meter Variable Polarization Undulator (EPU)
	Development of a Planar Undulator
	Beam-Based Confirmation of Skew-quadrupole Field Correction in 10.8 m Long Undulator
	Design of High Field Multipole Wiggler at PLS
	Soft X-ray Undulator for the Siam Photon Source
	A New Hard X-ray Wiggler for DORIS III
	Insertion Devices for the PETRA III Storage Ring
	First Group of Insertion Devices for SSRF
	Designs of SSRF Insertion Devices
	Recent Progress of the Synchrotron Radiation Calculation Code SPECTRA
	Application of Genetic Algorithms to Sorting, Swapping and Shimming of the SOLEIL Undulator Magnets
	Measurements of the Beam Induced Heat Load at the ANKA Superconductive Undulator
	Status of the Superconducting Insertion Device Control at TLS
	Development of Mini-pole Superconducting Undulator
	Development of Superconducting Insertion Device Magnets at NSRRC
	Construction of Two New In-vacuum Type Undulators for the Non-Equilibrium Dynamics Project at the PF-AR
	Construction of a Very Short Period Undulator, SGU#17 and the Photon Factory Upgrade
	Performance of Small-gap Undulators at the SLS Intermediate Energy Storage Ring
	Development of a 3.8 Meter Variable Polarization Undulator (EPU)
	Elliptical Undulators HU256 for Synchrotron SOLEIL
	A Fixed Gap APPLE II Undulator for SLS
	About APPLE II Operation
	Magnetic Field Measurement System
	Modeling and Measurements by Hall Probes of Magnetic Structures of Undulators HU256
	On Possibility of Sorting of Electromagnetic Undulators HU256
	Idea of Mechanism and Protection of Radiation Damage on Undulator Permanent Magnet
	Monte Carlo Study in Radiation Damage Experiments of Permanent Magnets by High Energy Electrons
	Orbit Correction for the Newly Developed Polarization-Switching Undulator
	The Transmission Factor Method: in-situ Characterization of Getter Coated Pipes
	Physics Requirements of PAL-XFEL Undulator
	An Influence of 7.5 T Superconducting Wiggler on Beam Parameters of Siberia-2 Storage Ring

	CHAPTER 3: BEAMLINES AND OPTICS
	A High Precision Scanning Control System for a VUV Fourier Transform Spectrometer
	Development of Aspherical Active Gratings at NSRRC
	New Optical Setup for the Generation of Variable Spot Size on Third Generation Synchrotron Beamlines
	New Products for Synchrotron Application Based on Novel Surface Processing Developments
	Design Concept for a High-resolution Variable Included Angle Grazing Incidence Monochromator with a Varied Line Spacing Grating and a New Optics for Microfocusing
	An Energy-stabilized Varied-line-space-monochromator Undulator Beam Line for PEEM Illumination and Magnetic Circular Dichroism
	Commissioning of the Spherical Grating Monochromator Soft X-ray Spectroscopy Beamline at the Canadian Light Source
	Performance of a Micro-spot High-resolution Photoemission Beamline at PAL
	Testing of Radiation Hardness in the Extreme-ultraviolet Spectral Region
	Gratings with Blaze Angles Down to 0.1° for Photon Energies up to 10 keV
	Alternate Multilayer Gratings with Enhanced Diffraction Efficiency in the 500 - 5000 eV Energy Domain
	Reflectance and Resolution of Multilayer Monochromators for Photon Energies from 400 - 6000 eV
	From Soft to Hard X-ray with a Single Grating Monochromator
	Adaptive X-ray Mirrors for Synchrotron Facilities
	The PolLux Microspectroscopy Beamline at the Swiss Light Source
	MERLIN - A meV Resolution Beamline at the ALS
	Design of FEL-Beamlines for Short Pulse, High Resolution and High Power Density
	PGM-Beamline at the Undulator U55 at DELTA
	Performance of a Highly Stabilized and High-resolution Beamline BL17SU for Advanced Soft X-ray Spectroscopy at SPring-8
	Design of a High Resolution and High Flux Beamline for VUV Angle-resolved Photoemission at UVSOR-II
	Soft X-ray Scattering End Station
	VLS-PGM Beamline at the Canadian Light Source
	The Generic Beamline Concept of the PETRA III Undulator Beamlines
	Performance of the BL4 Beamline for Surface and Interface Research at the Siam Photon Laboratory
	Construction of Two-dimensional Photoelectron Spectroscopy Beamline at Ritsumeikan SR Center for Investigation of Surface Electronic Structure
	Design Concept and Performance of the Soft X-ray Beamline HiSOR-BL14
	High Photon Flux Beamline 4B8 for Vacuum Ultraviolet Spectroscopy at BSRF
	Design of Beamline BL9 at Saga Light Source
	A Soft X-ray (300 - 1000 eV) Active Grating Monochromator Beamline at NSRRC
	The Nanoscience Beamline at Diamond, Optical Design Considerations
	Status of the Twin Helical Undulator Soft X-ray Beamline at SPring-8: Performance for Circular Dichroism Measurements
	A Vacuum Soft X-ray Reflectometer for the Characterization of Multilayer Mirrors by Synchrotron Radiation at DAΦNE
	Infrared Beamlines at the Canadian Light Source
	TGM-Beamline at DELTA
	BL5U at UVSOR-II for Three-dimensional Angle-resolved Photoemission Spectroscopy
	High-Flux Beamline for Ultraviolet and Vacuum-ultraviolet Circular Dichroism at NSRL
	Terahertz Microspectroscopy and Infrared Reflection-absorption Spectroscopy Apparatuses at UVSOR-II
	A Dedicated THz Beamline at BESSY
	Infrared Spectro/Microscopy at SSLS - Edge Effect Source in a Compact Superconducting Storage Ring
	Simulation and Optimization of Synchrotron Infrared Micro-Spectroscopic Beamlines Using Wave Optics Computation: ESRF and SOLEIL's Cases
	Present Status of MIRRORCLE-20 for MIR and FIR Beam Lines
	An Infrared Beamline at the Australian Synchrotron
	Metrology and Tests Beamline at SOLEIL
	Soft X-ray Beamline for Industry Application in Saga
	Radiation Sources on the Energy Recovery Linac Prototype at Daresbury Laboratory
	Design and Development of Front-End Components of Indus-2 Bending Magnet Beamlines
	Control and Interlocking System for Bending Magnet Front-end at Indus-2
	Variable Groove Depth Gratings and Their Applications in Soft X-ray Monochromators
	Mechanical Design of a Spherical Grating Monochromator for the Microspectroscopy Beamline PolLux at the Swiss Light Source
	Fabrication and Evaluation of a Multilayer Laminar-type Holographic Grating and Its Application to a High Efficiency Grazing Incidence Monochromator for the 1-8 keV Region
	First Results from the New Varied Line Spacing Plane Grating Monochromator at SRC
	A High Resolution Soft X-ray Monochromator Focused by the Holographic Effect of a VLS Grating
	Efficiency and Resolving Power of Gratings in the Upper keV Range
	Design of a Toroidal VLS Monochromator Grating for Photon Energies from 3 to 8 keV
	Inspection of a Spherical Triple VLS-grating for Self-Seeding of FLASH at DESY
	High Resolution VUV Spectrometer at the INDUS-1 Synchrotron Source
	White Light Focusing Mirror
	Surface Deformations of Optical Elements - An Investigation of Optical Systems Using the BESSY-NOM
	A New Device for Bimorph Mirrors Technology: The A1902BS Bipolar Power Supply System
	A Study on the Grazing Angle Variability of Bent Elliptical Microfocusing Mirror
	Theoretical Investigation of Transmission-type Phase Shifter Made with Muscovite Mica Crystal for 1-keV Region
	Confirmation and Readjustment of Bending Magnet Beam-Line Optics Using SHADOW
	Second Harmonic Generation with the GaAs Thin Film in the Soft X-ray Region
	Optical Diagnostic System for the TLS
	Global High-accuracy Intercomparison of Slope Measuring Instruments
	On-Line Vibration Diagnostics of the Optical Elements at BL-28 of the Photon Factory
	Evaluation of Polarization Dependence of a Spectral Radiance Calibration System in UV and VUV Regions
	Fundamental Techniques for High Photon Energy Stability of a Modern Soft X-ray Beamline
	Wavefront Closed-loop Correction for X-ray Microfocusing Active Optics
	Surface Gradient Integrated Profiler for X-ray and EUV Optics - Calibration of the Rotational Angle Error of the Rotary Encoders
	High Precision Mechanical Components for Soft X-ray Beamline: Engineering Goal and Testing Results
	UHV Slits
	Progress in the Development of New Optics for Very High Resolution Inelastic X-ray Scattering Spectroscopy
	The New Materials Science Beamline HARWI-II at DESY
	Energy Dispersive X-ray Absorption Spectroscopy: Beamline Results and Opportunities
	Optical Performance of the GM/CA-CAT Canted Undulator Beamlines for Protein Crystallography
	Optimizing Monocapillary Optics for Synchrotron X-ray Diffraction, Fluorescence Imaging, and Spectroscopy Applications
	Graded Multilayers for Synchrotron Optics
	X-ray Lenses Fabricated by LIGA Technology
	State-of-the-art Thin Film X-ray Optics for Conventional Synchrotrons and FEL Sources
	On-line Mirror Surfacing Monitored by X-ray Shearing Interferometry and X-ray Scattering
	Residual Gas X-ray Beam Position Monitor Development for PETRA III
	Hard X-ray Focusing Less Than 50nm for Nanoscopy/Spectroscopy
	Nanofocusing at ESRF Using Graded Multilayer Mirrors
	CLESSIDRA: Focusing Hard X-rays Efficiently with Arrays Composed of Small Prisms
	Wiggler-Base Hard X-ray Spectroscopy Beamline at CLS
	The Project for the High Energy Materials Science Beamline at Petra III
	Performance of X-ray Beamlines at Superconducting Wavelength Shifter
	BL-17A, A New Protein Micro-crystallography Beam Line of the Photon Factory
	Performance of the High-throughput Protein Crystallography Beamline BL13B1 at the NSRRC
	The Design and Performance of Beamline BL15 at SAGA Light Source
	A Beamline for Macromolecular Crystallography in ALBA
	The ACCM Beamlines for Bioscience Studies
	NE-CAT Upgrade of the Bending Magnet Beamline 8BM at the APS
	Diamond Beamline I24: A Flexible Instrument for Macromolecular Micro-crystallography
	Upgrade of IMCA-CAT Bending Magnet Beamline 17-BM for Macromolecular Crystallography at the Advanced Photon Source
	Development and Applications of a Phase Contrast Imaging and Tomography Facility (PCIT) at Singapore Synchrotron Light Source
	TOMCAT: A Beamline for TOmographic Microscopy and Coherent RAdiology ExperimenTs
	The ISAS Synchrotron Microprobe at DELTA
	The 1W1B-XAFS Beam Line at BSRF
	X-ray Absorption Spectroscopy Beamline at the Siam Photon Laboratory
	Microspectroscopy Beamline at the Australian Synchrotron
	BSRF-3B3 Medium Energy X-ray Beamline and Its Application for XAFS Research
	VESPERS: A Beamline for Combined XRF and XRD Measurements
	Experimental Endstation of Beamline BL9 at DELTA
	The High Resolution Powder Diffraction Beamline for the Australian Synchrotron
	Conceptual Design of a Dedicated SAXS Beamline at NSRRC
	Conceptual Design of the Small Angle Scattering Beamline at the Australian Synchrotron
	The SLS Optics Beamline
	A New Experimental Capability for Nuclear Resonant Scattering under Simultaneous High Pressure and High Temperature at 3-ID, APS
	Contrast and Stability Improvements for XPCS Measurements at Beamline 8- ID-I at the APS
	Wide Band Energy Beamline Using Si (111) Crystal Monochromators at BL22XU in SPring-8
	Compact Fixed-Exit UHV DCM for XAFS
	Initial Characterization and Design of a UHV-Compatible Artificial Channel-Cut Monochromator
	High Resolution Sapphire Bragg Backscattering Monochromator
	A Plane Blazed Grating for the keV-range
	Diamond Double-Crystal Monochromator for SPring-8 Undulator Beamlines
	High-Resolution Monochromators for Nuclear Resonant Scattering Developed at BL09XU, SPring-8
	Backscattering of α-Quartz .0 6 10. for 14.4 keV 57Fe Mo¨ssbauer Photons
	Compact Double Multilayer Monochromator for SAXS Beamline at PLS
	Developing a Sagittally Focusing Double-Multilayer Monochromator
	The Design of the Sagittal Focusing Monochromator for XAFS Measurement at NSRL
	Present Status of Pin-post Water-cooled Silicon Crystals for Monochromators of SPring-8 X-ray Undulator Beamlines
	Impact of Pressure Regulation of Cryogenic Fluids and EPICS EPID Feedback on the Monochromatic Beam Position Stability of the 7ID Beamline at the Advanced Photon So
	Monochromator Stabilization System at SPring-8
	Countermeasures for X-ray Intensity Fluctuation on BL11XU at SPring-8
	Development of X-ray Mirror Shaped by Mechanical Bending at NSRL
	Fabrication of X-ray Mirror for Hard X-ray Diffraction Limited Nanofocusing
	Micro-focusing System of the Taiwan Contract Beamline BL12XU at SPring-8 for IXS Experiments under High Pressure
	Parabolic Capillary Optics with Less than 50 μm Focus and Large Focal Distance for Synchrotron Radiation Scattering
	Fabrication of Compound Refractive X-ray Lenses Using LIGA Process and Performance Tests
	Large Aperture X-ray Refractive Lens from Lithium
	Fabrication and Performance of a Lithium X-ray Lens
	A Compound Refractive Lens for 175 keV X-rays
	Stacked Fresnel Zone Plates for High Energy X-rays
	Front End X-ray Beam Position Monitors at the CLS
	Transmissive Imaging X-ray Beam Position Monitors (XBPM) for Protein Crystallography (PX) Beamlines
	RF Properties of Coaxial Feed-through Connectors for Design of a Frontend Pulse-by-Pulse SR Beam Monitor
	Design Updates of the X-ray Beam Position Monitor for Beamline Front Ends
	Performance of Frontend Pulse-by-Pulse SR Beam Monitor with Microstripline Structure
	Canadian Light Source Front Ends Development
	Redesign and Reconstruction of the Equipment Protection Systems for the Upgrading Front Ends and Beamlines at BSRF
	Current Status of the Front Ends at the SLS
	Quantitative Estimation of Thermal Contact Conductance for a Real Front-end Component
	Beamline Front-end for the In-vacuum Minipole Undulator at the 2.5-GeV Photon Factory Storage Ring
	Hard X-ray Wiggler Front End Filter Design
	Vacuum Diffusion Bonding of Flange-foils for X-ray Windows
	Thin, X-ray-transparent Windows for Imaging Applications with a Pneumatically Pressurized Enclosure
	Design and Application of CVD Diamond Windows for X-rays at the Advanced Photon Source
	Characterization of Beryllium Windows for Coherent X-ray Optics
	White Beam Slits and Pink Beam Slits for the Hard X-ray Nanoprobe Beamline at the Advanced Photon Source
	A Gas-spring-loaded X-Y-Z Stage System for X-ray Microdiffraction Sample Manipulation
	Pink-beam, Highly-accurate Compact Water Cooled Slits
	Applications of Laminar Weak-link Mechanisms for Ultraprecision Synchrotron Radiation Instruments
	Tight, Flat, Smooth, Ultrathin Metal Foils for Locating Synchrotron Beams
	A Compensating Monochromator Crystal Bender at the HMI Multipole Wiggler Beamline MAGS

	CHAPTER 4: DETECTORS
	The Hybrid Pixel Single Photon Counting Detector XPAD
	HARP: A Highly Sensitive Pickup Tube Using Avalanche Multiplication in an Amorphous Selenium Photoconductive Target
	Development of Highly Efficient and High Speed X-ray Detectors Using Modern Nanomaterials
	The DiagOn: An Undulator Diagnostic for SOLEIL Low Energy Beamlines
	Pulsed Neutron Monitoring at High Energy Electron Accelerators with Silver Lined Proportional Counter
	Hiresmon: A Fast High Resolution Beam Position Monitor for Medium Hard and Hard X-rays
	Combination PBPM and Slits at the Pohang Light Source
	Ray-tracing Analysis of Fresnel-zone-plate Optical System as an Electron Beam Profile Monitor
	Absolute Photoionization Cross Section with an Ultra-high Energy Resolution for Ne in the Region of 1s Rydberg States
	A Quick and Sensitive Method of Measuring the Proportion of High-harmonic Components for Synchrotron Radiation Using Ionization Chambers
	Development of the Soft X-ray Intensity Measurement with a Cryogenic Radiometer
	Properties of Wide-dose-range GafChromic Films for Synchrotron Radiation Facility
	A Fast Gaseous Integrating Detector to Study Chemical Kinetics in SAXS
	Methodological Study of a Single Photon Counting Pixel Detector at SPring-8
	Thin Transmission Photodiodes as Monitor Detectors in the X-ray Range
	Development of Si-APD Timing Detectors for Nuclear Resonant Scattering Using High-energy Synchrotron X-rays
	New 36-Element Pixel Array Detector at the ANBF - Choosing the Right Detector for Your Beamline
	Lanthanum Chloride Scintillator for X-ray Detection
	Fiber-optic Taper Coupled with a Large Format Charge-coupled Device X-ray Detector: Fast Readout and High Duty-cycle Ratio
	A Real-time Imaging System for Stereo Atomic Microscopy at SPring-8's BL25SU
	Bragg Magnifier: High-efficiency, High-resolution X-ray Detector
	Adaptation of a Commercial Optical CMOS Image Sensor for Direct-detection Fast X-ray Imaging
	Detectors for Ultrafast X-ray Experiments at SPPS
	New Display-type Analyzer for Three-dimensional Fermi Surface Mapping and Atomic Orbital Analysis

	CHAPTER 5: TIME-RESOLVED TECHNIQUES
	Picosecond Diffraction at the ESRF: How Far Have We Come and Where are We Going?
	The Advanced Light Source (ALS) Slicing Undulator Beamline
	Sub-picosecond Tunable Hard X-ray Undulator Source for Laser/X-ray Pump-Probe Experiments
	Dynamic View on Nanostructures: A Technique for Time Resolved Optical Luminescence Using Synchrotron Light Pulses at SRC, APS, and CLS
	An Ultrafast X-ray Detection System for the Study of Magnetization Dynamics
	Studies of Ultrafast Femtosecond-laser-generated Strain Fields with Coherent X-rays
	Time-resolved Energy-dispersive XAFS Station for Wide-energy Range at SPring-8
	Development of the Experimental System for Time- and Angle-resolved Photoemission Spectroscopy
	Implementation of Enhanced Quick-scan Technique for Time-resolved XAFS Experiment at PLS
	A Simple Short-range Point-focusing Spatial Filter for Time-resolved X-ray Fluorescence
	Time-resolved Dispersive XAFS Instrument at NW2A Beamline of PF-AR
	Energy Dispersive XAFS in the High Energy Region at BL14B1 in SPring-8
	X-ray Pinpoint Structural Measurement for Nanomaterials and Devices at BL40XU of the SPring-8
	Opportunities for Time Resolved Studies at the ID24 Energy Dispersive XAS Beamline of the ESRF
	Time Resolved Detection of Infrared Synchrotron Radiation at DAΦNE
	Soft X-ray Beamline for fs Pulses from the BESSY fs-slicing Source
	Ultrafast Time-resolved Powder Diffraction Using Free-electron Laser Radiation
	Time-resolved X-ray Triple-crystal Diffractometry Probing Dynamic Strain in Semiconductors
	Ultrafast X-ray Diffraction of Photodissociation of Iodoform in Solution

	CHAPTER 6: MICRO/NANOSCOPY
	Soft X-ray Zone Plate Microscopy to 10 nm Resolution with XM-1 at the ALS
	Hard X-ray Microscopy with Sub 30 nm Spatial Resolution
	Hard X-ray Microscopic Images of the Human Hair
	Trace Element Mapping of a Biological Specimen by a Full-field X-ray Fluorescence Imaging Microscope with a Wolter Mirror
	Optical Tweezers for Sample Fixing in Micro-diffraction Experiments
	X-ray Microscopy at BESSY: From Nano-tomography to Fs-imaging
	Hard X-ray Nanoprobe Based on Refractive X-ray Lenses
	Polychromatic X-ray Micro- and Nano-beam Science and Instrumentation
	Hard X-ray Holographic Microscopy Using Refractive Prism and Fresnel Zone Plate Objective
	X-ray Fluorescence Holographic Study on a Single-crystal Thin Film of a Rewritable Optical Media
	Beamline Design for a BioNanoprobe: Stability and Coherence
	A New Tomography Beamline at a Wiggler Port at the Center for Advanced Microstructures and Devices (CAMD) Storage Ring
	Optomechanical Design of a Hard X-ray Nanoprobe Instrument with Nanometer-scale Active Vibration Control
	Development of a Scanning X-ray Fluorescence Microscope Using Size-controllable Focused X-ray Beam from 50 to 1500nm
	Extension to Low Energies (7<keV) of High Pressure X-ray Absorption Spectroscopy
	A High Resolution Full Field Transmission X-ray Microscope at SSRL
	First X-ray Fluorescence MicroCT Results from Micrometeorites at SSRL
	Progress on PEEM3 - An Aberration Corrected X-ray Photoemission Electron Microscope at the ALS
	In Vivo X-ray Fluorescence Microtomographic Imaging of Elements in Single-celled Fern Spores
	Wide-band KB Optics for Spectro-microscopy Imaging Applications in the 6-13 keV X-ray Energy Range
	Development and Trial Measurements of Hard X-ray Photoelectron Emission Microscope
	Observation of a Soft Tissue by a Zernike Phase Contrast Hard X-ray Microscope
	X-ray Phase Microtomography by Single Transmission Grating
	Phase Tomography Using X-ray Talbot Interferometer
	Three-dimensional Observation of Polymer Blends with X-ray Phase Tomography
	Phase Tomography Reconstructed by 3D TIE in Hard X-ray Microscope
	Evaluation of In-vacuum Imaging Plate Detector for X-ray Diffraction Microscopy
	Evaluation of Defects inside Beryllium Foils Using X-ray Computed Tomography and Shearing Interferometry

	CHAPTER 7: SR FOR NANO SCIENCE AND TECHNOLOGY
	Developing a Dedicated GISAXS Beamline at the APS
	X-tip: A New Tool for Nanoscience or How to Combine X-ray Spectroscopies to Local Probe Analysis
	Microbeam High Angular Resolution Diffraction Applied to Optoelectronic Devices
	Poly (methyl methacrylate) Formation and Patterning Initiated by Synchrotron X-ray Illumination
	Design and Performance of the Compact YAG Imaging System for Diagnostics at GMCA Beamlines at APS
	Hard X-ray Photoemission Spectroscopy Using Excitation Energies of up to 10 keV for Materials Science
	Characterization of Nanoscale Domain Structures in Epitaxial Ferroelectric PbTiO3 Capacitors by Reciprocal Space Mapping
	Compact Resonant Inelastic X-ray Scattering Equipment at BL19LXU in SPring-8
	Direct Observation of a Gas Molecule (H2, Ar) Swallowed by C60
	NEXAFS Study of the Annealing Effect on the Local Structure of FIB - CVD DLC
	Synchrotron X-ray Induced Gold Nanoparticle Formation
	Nanoparticle Decoration of Carbon Nanotubes by X-ray Irradiation
	Microstructural Changes upon Milling of Graphite in Water and Subsequent MWCNT Formation during High Temperature Annealing

	CHAPTER 8: LITHOGRAPHY AND MICROMACHINING
	A MEMS-based Micro Biopsy Actuator for the Capsular Endoscope Using LiGA Process
	A Transdermal Drug Delivery System Based on LIGA Technology and Soft Lithography
	Replication of Metal-based Microscale Structures
	Instrumentation for Microfabrication with Deep X-ray Lithography
	Towards 3D Electromagnetic Metamaterials in the THz Range
	Using E-beam and X-ray Lithography Techniques to Fabricate Zone Plates for Hard X-ray
	Beneficial Photoacid Generator for CA Resist in EUVL
	Beamlines on Indus-1 and Indus-2 for X-ray Multilayer Optics and Micro Fabrication Research
	Actinic Mask Inspection Using EUV Microscope
	High-precision Multilayer Coatings and Reflectometry for EUV Lithography Optics
	Optical and Thermal Comparative Study of a Soft X-ray Lithography Beamline for the Australian Synchrotron
	Soft X-ray Lithography Beamline at the Siam Photon Laboratory
	The Study of Deep Lithography and Moulding Process of LIGA Technique
	Nickel Micro-spike for Micro-scale Biopsy Using LiGA Process
	Deep X-ray Lithography in the Fabrication Process of a 3D Diffractive Optical Element
	X-ray Energy Filter Using Compound Refractive Lenses
	X-ray-based Micro/Nanomanufacturing at SSLS - Technology and Applications
	Study of LOR5B Resist for the Fabrication of Hard X-ray Zone Plates by E-beam Lithography and ICP
	Wavefront Metrology for EUV Projection Optics by Soft X-ray Interferometry in the NewSUBARU
	Reflection Passband Broadening by Aperiodic Designs of EUV/Soft X-ray Multilayers

	CHAPTER 9: INDUCTRIAL APPLICATIONS
	State-of-the-art Facilities for Industrial Applications on BM29 and ID24 at the ESRF
	Ultrafast X-ray Imaging of Fuel Sprays
	Nanotechnology and Industrial Applications of Hard X-ray Photoemission Spectroscopy
	Dislocation Elimination in Czochralski Silicon Crystal Growth Revealed by White X-ray Topography Combined with Topo-tomographic Technique
	Analysis of Dislocation Structures in Bulk SiC Single Crystal by Synchrotron X-ray Topography
	Characterization of 3D Trench PZT Capacitors for High Density FRAM Devices by Synchrotron X-ray Micro-diffraction
	Preliminary Hard X-ray Micro-spectroscopic Investigations on Thin-film Ta-and-W Based Diffusion Barriers for Copper Interconnect Technology
	Magnified 3D-CT System Using the Portable Synchrotron "MIRRORCLE-6X"
	Using Fluorescence XANES Measurement to Correct the Content of Hexavalent Chromium in Chromate Conversion Coatings Determined by Diphenyl Carbazide Color Test
	Annealing-induced Interfacial Reactions between Gate Electrodes and HfO2/Si Gate Stacks Studied by Synchrotron Radiation Photoemission Spectroscopy
	Characterization of Amorphous High-k Thin Films by EXAFS and GIXS
	Non-destructive Measurement of Residual Stress Depth Profile in Laser-peened Steel at SPring-8
	Strain Measurements Using High Energy White X-rays at SPring-8

	CHAPTER 10: SURFACE AND INTERFACE ANALYSIS
	High-resolution Core Level Photoemission of Mg:Ag Deposited on Tris(8-hydroxyquinolato) Aluminum Probed by Synchrotron Radiation
	Synchrotron Radiation Studies of the Interface Morphology in Co/Pd Multilayers
	High Resolution Hard X-ray Photoemission Spectroscopy at SPring-8: Basic Performance and Characterization
	Crossover in the Scaling Behavior of Ion-sputtered Pd(001)
	Circular Dichroism in Photoelectrons from Adsorbed Chiral Molecules
	A High-resolution Soft X-ray Photoemission Apparatus Combined with a Laser Molecular-beam Epitaxy System at SPring-8 BL17SU
	Study on Formation of ZnO/SiC Interface by SRPES
	Measurement of Compositional Grading at InP/GaInAs/InP Hetero-interfaces by X-ray CTR Scattering Using Synchrotron Radiation
	Energy-level Alignment at Interfaces between Gold and Poly(3-hexylthiophene) Films with Two Different Molecular Structures
	Studies of Mn/ZnO (0001¯) Interfacial Formation and Electronic Properties with Synchrotron Radiation
	SR-excited Angle-resolved-ultraviolet-photoelectron-spectroscopy Study of One-dimensional Electronic State on Ni(332) Stepped Surface
	Photoelectron Spectroscopy with Phases of Standing Waves Observed by Total Electron Yield and Reflection Spectra
	XAFS Measurement System for Nano, Bio and Catalytic Materials in Soft X-ray Energy Region
	Mechanism of Exfoliation of Clays
	Effect of Phase State of Self-assembled Monolayers on Pentacene Growth and Thin Film Transistors Characteristics
	1-D Molecular Chains of Thiophene on Ge(100)

	CHAPTER 11: MAGNETISM AND SPINTRONICS
	Pulsed Magnetic Fields for an XAS Energy Dispersive Beamline
	Electronic Structures of Hexagonal Manganites HoMnO3 Studied by X-ray Absorption Near-edge Structure
	Element Selective X-ray Detected Magnetic Resonance
	Combinatorial in situ Growth-and-analysis with Synchrotron Radiation of Thin Films for Oxide Electronics
	Magnetic Circular Dichroism in X-ray Fluorescence Cascade Processes
	Hard X-ray Linear Dichroism Using a Quarter Wave Plate for Structural Characterization of Diluted Magnetic Semiconductors
	Development of a Novel Piezo Driven Device for Fast Helicity Reversal Experiments on the XMaS Beamline
	A 4 Tesla Superconducting Magnet Developed for a 6 Circle Huber Diffractometer at the XMaS Beamline
	A Low Temperature Two-axis Goniometer for Azimuth Dependent Studies
	Upgrade of X-ray Magnetic Diffraction Experimental System and Its Application to Ferromagnetic Material
	Synchrotron X-ray Powder Diffraction Studies in Pulsed Magnetic Fields
	Element-specific Hard X-ray Micro-magnetometry to Probe Anisotropy in Patterned Magnetic Films
	Soft X-ray Magnetic Circular Dichroism of Ce(Fe0.8Co0.2)2
	Magnetism of Impurities Probed with X-ray Standing Waves
	Orbital Ordered Structure of a Manganite Thin Film Observed by K-edge Resonant X-ray Scattering
	Resonant X-ray Magnetic Scattering Study of BaFe12O19 and BaTiCoFe10O19

	CHAPTER 12: CHEMISTRY AND MATERIALS SCIENCE
	Application of High Energy- and Momentum-resolution ARPES with Low Energy Tunable-photons to Materials Science
	Hard X-ray Photon-in-photon-out Spectroscopy with Lifetime Resolution - of XAS, XES, RIXSS and HERFD
	Microreactor Cells for High-throughput X-ray Absorption Spectroscopy
	High Throughput In Situ EXAFS Instrumentation for the Automatic Characterization of Materials and Catalysts
	Anomalous X-ray Scattering Using Third-generation Synchrotron Radiation
	A New, Rapid 3D Tomographic Energy Dispersive Diffraction Imaging System for Materials Characterization and Object Imaging (Rapid TEDDI)
	In-situ White Beam Microdiffraction Study of the Deformation Behavior in Polycrystalline Magnesium Alloy during Uniaxial Loading
	Johann Spectrometer for High Resolution X-ray Spectroscopy
	The Infrared Microspectroscopy Beamline at CAMD
	New HMI Hard X-ray Diffraction Beamlines at BESSY
	A Guinier Camera for SR Powder Diffraction: High Resolution and High Throughput
	A New Attachment of the Large Debye-Scherrer Camera at BL02B2 of the SPring-8 for Thin Film X-ray Diffraction
	High-resolution Anti-parallel Double-crystal Spectrometer at BL15XU in SPring-8
	Application of the Quantitative-phase and Crystal-structure Simultaneous Analysis to the X-ray Diffraction Data Obtained by Synchrotron Gandolfi Camera System
	Far Infrared Spectroscopy with FTIR Beam Line of MIRRORCLE 20
	Coincidence Measurements of Core-excited Molecules and Clusters Using TOF Fragment-mass Spectroscopy
	Development of Auger-electron - Ion Coincidence Spectrometer to Study Decay Dynamics of Core Ionized Molecules
	Ar·NO Neutral and Cationic van der Waals Complexes Study: Experiment and Theory
	Determination of Dissociation Barrier Heights of C2H2 and C2H2F Radicals Using Photofragment Translational Spectroscopy and Synchrotron VUV Ionization
	Measurements of Molecular Alignment in an Intense Laser Field by Pulsed Undulator Radiation
	Photofragment Imaging Apparatus for Measuring Momentum Distributions in Dissociative Photoionization of Fullerenes
	A Two Magnetron Sputter Deposition Chamber Equipped with an Additional Ion Gun for in situ Observation of Thin Film Growth and Surface Modification by Synchrotron Radiation Scattering
	Photodissociation of Butyl Cyanides and Butyl Isocyanides in the Vacuum UV Region
	Electronic Structure of Pd- and Zr-based Bulk Metallic Glasses Studied by Use of Hard X-ray Photoelectron Spectroscopy
	Pressure Induced Phase Transition in PbTiO3 Studied by X-ray Absorption Spectroscopy at the Ti K Edge
	Advanced Structural Analyses by Third Generation Synchrotron Radiation Powder Diffraction
	Versatile Collimating Crystal Stage for a Bonse-Hart USAXS Instrument
	Large Solid Angle Spectrometer for Inelastic X-ray Scattering
	Dispersive XAFS Image Radiograph by Parametric X-ray Radiation
	Using Synchrotron-based X-ray Absorption Spectrometry to Identify the Arsenic Chemical Forms in Mine Waste Materials
	Experimental Study of Polarization Clusters in 0.72Pb(Mg1/3Nb2/3)O3-0.28PbTiO3 Relaxor Ferroelectrics by Means of Synchrotron Radiation X-ray Diffraction
	The Gas Pressure-dependent Contact Angle of Diamond-like Carbon Surface by SR Exposure under Perfluorohexane(C6F14) Gas Atmosphere
	Structure Refinement Based on Inverse Fourier Analysis in X-ray Fluorescence Holography
	In-situ Stress Measurements on SUS316L Stainless Steel in High Temperature Water Simulated Boiling Water Reactor
	Orientation-dependent Structural Properties and Growth Mechanism of ZnO Nanorods

	CHAPTER 13: LIFE AND MEDICAL SCIENCE
	SPring-8 Structural Biology Beamlines/Automatic Beamline Operation at RIKEN Structural Genomics Beamlines
	Development of Auto-mounting System for Screening Protein Crystals
	Radiation Damage of Protein Crystal in Various X-ray Energies
	X-ray Crystallography at High Pressure to Probe Conformational Fluctuations in Biological Macromolecules
	Synchrotron Radiation Computed Tomography Station at the ESRF Biomedical Beamline
	Synchrotron X-ray PIV Technique for Measurement of Blood Flow Velocity
	Synchrotron Radiation Mammography: Clinical Experimentation
	2D and 3D Refraction Based X-ray Imaging Suitable for Clinical and Pathological Diagnosis
	Dynamic Studies of Lung Fluid Clearance with Phase Contrast Imaging
	Synchrotron X-ray Synthesized Gold Nanoparticles for Tumor Therapy
	A New Method for Phase Contrast Tomography
	Beamline for Biological Macromolecular Assemblies (BL44XU) at SPring-8
	SPring-8 Structural Biology Beamlines/Current Status of Public Beamlines for Protein Crystallography at SPring-8
	Automated Sample Exchange Robots for the Structural Biology Beam Lines at the Photon Factory
	Quickly Getting the Best Data from Your Macromolecular Crystals with a New Generation of Beamline Instruments
	Development of Control Applications for High-throughput Protein Crystallography Experiments
	Design and Construction of a High-speed Network Connecting All the Protein Crystallography Beamlines at the Photon Factory
	X-ray Tomography and Chemical Imaging within Butterfly Wing Scales
	In-vivo Fluorescent X-ray CT Imaging of Mouse Brain
	Images of the Rat Bone, Vertebra and Test Phantom Using Diffraction-enhanced Imaging Technique with 20, 30 And 40 keV Synchrotron X-rays
	Application of Synchrotron Radiation Imaging for Non-destructive Monitoring of Mouse Rheumatoid Arthritis Model
	Validity of Fusion Imaging of Hamster Heart Obtained by Fluorescent and Phase-contrast X-ray CT with Synchrotron Radiation
	On Detailed Contrast of Biomedical Object in X-ray Dark-field Imaging
	Development of Cell Staining Technique for X-ray Microscopy
	Phase Contrast Imaging of Biological Materials Using LEBRA-PXR
	Applications of the Generalized X-ray Diffraction Enhanced Imaging in the Medical Imaging
	Hard X-ray Microscopic Imaging of Human Breast Tissues
	High Quality Image of Biomedical Object by X-ray Refraction Based Contrast Computed Tomography
	Resonance Raman Spectroscopy for In-situ Monitoring of Radiation Damage


	SRI 2006 Exhibitors
	Author Index
	Help
	Search
	Exit


 
 
    
   HistoryItem_V1
   AddNumbers
        
     Range: all pages
     Font: Times-Roman 10.0 point
     Origin: bottom centre
     Offset: horizontal 0.00 points, vertical 36.00 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     
     BC
     
     276
     TR
     1
     0
     96
     231
    
     0
     10.0000
            
                
         Both
         4
         1
         AllDoc
              

       CurrentAVDoc
          

     0.0000
     36.0000
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.0g
     Quite Imposing Plus 2
     1
      

        
     0
     4
     3
     4
      

   1
  

 HistoryList_V1
 qi2base



	copyright: 


