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NEwsS AND VIEWS

IRENI: Infrared Environmental Imaging
at the Synchrotron Radiation Center

he Synchrotron Radiation Center (SRC)

and Carol Hirschmugl (UW-Milwaukee)
have designed, constructed, and are presently
commissioning a new, mid-infrared beamline
(IRENI) extracting 320 hor. x 25 vert. mrads®
to homogeneously illuminate a commercial IR
microscope equipped with an infrared Focal
Plane Array detector. The swath of radiation
from the SRC is extracted as 12 beams and
recombined into a 3x 4 bundle of beamsthat is
refocused onto a sample plane of an infrared
microscope illuminating 40x60 micron?
sample area. This new facility will provide the
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opportunity to obtain chemical images with
diffraction-limited (or better) resolution in
minutes.

From the earliest experiments with optical
microscopes, researchers have examined the
appearance of microbes and other microscopic
plants and animals; they have strived to iden-
tify the various organelles and sub-cellular
structures evident, helping them to infer their
biological function. Beyond the visual appear-
ance of these structures, knowledge of their
chemical makeup would provide great insight
into how these sub-cellular structures function
in a living cell. Moreover, tracking the
changesin their chemical makeup would allow
scientists to understand the organism’'s
response to changing environmental condi-
tions. The development of a chemically sensi-
tive infrared microscope with multiple,
parallel detection channels will greatly expand
the ability to examine such biological struc-
tures, and to track their changes over minutes.

In the case of Hirschmugl’s work, initial
research projectswill include examining kinet-
ics of living cells (phytoplankton), fungi and
bacteria-mineral interactions. This micro-
scope will also be available for the user com-
munity across awide array of disciplines (e.g.
soft matter condensed physics, nanoscience,
biology, chemistry, veterinary science, engi-
neering, environmental science and geology),
providing a new interdisciplinary tool to the
broader scientific community and a teaching
tool for the many pre-collegiate, undergradu-
ate, and graduate students that come to SRC
each year as part of severa science education
programs and in collaborations with faculty
mentors.

This work has been done with support
from an NSF Major Research Instrumentation
grant (DMR-0619759) and the Synchrotron

A series of pictures showing illuminated mirrors
in the beam path for IRENI. In the right photo,
the array of illuminated toroids (nine of twelve
are shown), the first array of mirrors in the
beamline, refocus the synchrotron beam as it
exits the synchrotron. Notice two bright rectan-
gles of light just above and below the center. In
addition, there is a large shadow across the
center of each mirror, which is due to a water-
cooled tube to absorb the higher energy soft
X-rays and UV radiation. The bottom, central
picture shows the array of plane mirrors (eleven
of twelve are shown), which redirects the beams
through exit windows of the UHV system housing
the two first arrays of mirrors. The upper-left
picture shows the final 24 illuminated mirrors
that collect the swath of radiation from the syn-
chrotron and recombine it into a collimated
bundle of 12 beams.

Radiation Center, which is also supported by
NSF (DMR-0537588).

CAROL HIRSCHMUGL
UW-Milwaukee
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| Handbook of X-Ray
Spectrometry
Second Edition
R. Van Grieken

“... [This book] should be available to all
workers in x-ray analysis, and they should
do more than just scan the various chap-
ters, but read them in detail ... .anyone
who does that will learn something,
regardless of how long they have been
working in the field."

—X-Ray Spectrometry

Catalog no. DK1838, 2002, 1016 pp.
ISBN: 0-8247-0600-5, $249.95 / £145.00

Gratings, Mirrors and Slits

Beamline Design for Soft
X-Ray Synchrotron Radiation
Sources

W.B. Peatman

This text provides a sound and convenient
basis for designing beamlines for monochro-
matic soft x-ray radiation, ensuring beam-
lines built are optimized for their respective
experiments.

Catalog no. TF2861, 1997, 228 pp.
ISBN: 9-0569-9028-4, $74.95 / £42.99

Analysis of Residual Stress by
Diffraction using Neutron and
Synchrotron Radiation

Edited by
M.E. Fitzpatrick and Alain Lodini

Neutron and synchrotron X-ray diffraction have
emerged as leading techniques for stress analy-
sis. This book gives an overview of the theoret-
ical basis of stress analysis by diffraction meth-
ods, the practical implementation of the meth-
ods, and key areas of application.

Catalog no. TF1637, 2003, 320 pp.
ISBN: 0-415-30397-4, $149.95 / £85.00

Handbook of Surface and
Interface Analysis
Methods for Problem-Solving

Edited by
J.C. Riviere

Integrating instrumentation and methods, this
work offers an approach to solving problems in
surface and interface analysis, beginning with a
particular problem and then explaining the most
rational and efficient route to a solution.

Catalog no. DK1405, 1998, 1000 pp.
ISBN: 0-8247-0080-5, $239.95 / £135.00

Undulators, Wigglers and -
Their Applications N

E======m | Hypersingular Integral Equations
- and Their Applications

Edited by HIPERSINGULAR K. Lifanov, L.N. Poltavskii, and

Hideo Onuki and Pascal Elleaumne Hnum G. Vainikko

This is a detailed presentation of the radiation 0 Along with classical exact, approximate, and

numerical methods for solving singular and
] hypersingular integral equations this volume

produced by wigglers and undulators their
engineering, and the associated beamline

instrumentation, including their many appli-
cations.

Catalog no. TF1478, 2003, 456 pp.

presents some of the newer methods that have
emerged in recent years, including the discrete
closed vortex frame method and other numeri-

cal methods.

Catalog no. TF1678, 2004, 408 pp.
ISBN: 0-415-30998-0, $99.95 / £57.99

ISBN: 0-415-28040-0, $199.95 / £114.00

*Order online at www.crcpress.com. Enter promo code 337CDXXXX to receive 10% off your entire order.
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