
1936-8

Advanced School on Synchrotron and Free Electron Laser Sources
and their Multidisciplinary Applications

David Attwood

7 - 25 April 2008

Lawrence Berkeley National Laboratory
CA94720 Berkely

CA
UNITED STATES OF AMERICA

X-Ray Transport and Tailoring Optics: Mirrors and Gratings



ICTP3_Trieste_Apr2008.ppt1ICTP Trieste April 9, 2008 / David Attwood / Lecture 3

X-Ray Transport and Tailoring 
Optics: Mirrors and Gratings

David Attwood

Applied Science and Technology Graduate Group
University of California, Berkeley

and
Center for X-Ray Optics

Lawrence Berkeley National Laboratory



ICTP3_Trieste_Apr2008.ppt2ICTP Trieste April 9, 2008 / David Attwood / Lecture 3

(1.1)

The Short Wavelength Region
of the Electromagnetic Spectrum
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Available Optical Techniques 
for Soft X-Rays and EUV
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Scattering and Refractive Index
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Glancing Incidence Optics
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Bright and Powerful X-Rays
from Relativistic Electrons
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Three Forms of Synchrotron Radiation
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Third Generation Facilities, Like Elettra, Have Many 
Straight Sections and a Small Electron Beam
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Synchrotron Radiation
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Bending Magnet Radiation Covers a Broad Region 
of the Spectrum, Including the Primary Absorption 

Edges of Most Elements
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Undulator Radiation from a Small Electron Beam 
Radiating into a Narrow Forward Cone

is Very Bright
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Typical Parameters for Synchrotron Radiation
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Beamlines are Used to Transport Photons to 
the Sample, and Take a Desired Spectral Slice
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A Typical Beamline: Monochromator Plus Focusing 
Optics to Deliver Radiation to the Sample
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High Spectral Resolution (meV) Beamline
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Beamline 7.0 at Berkeley’s Advanced Light Source
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A Single Storage Ring Serves 
Many Scientific User Groups
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What are the Relative Merits?
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