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Measure the Thermoelectric
Effect with the Seebeck
Coefficient Measuring System
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the ZEM-2 from ULVAC. s

It automatically measures
both the Seebeck Coefficient and resistance of
bulk samples, thin sheet or thin film deposited
thermoelectric materials.

The bench top, computer-controlled ZEM-2 features:

* Fully automatic operation
* Operating range from -80 to 1,000°C

= Easy sample loading and pumpdown

Just enter your sample geometry, experimental
parameters and data reporting preferences and the
ZEM-2 does the rest. For the best in productivity and
accuracy, choose the ZEM-2 system.

With ZEM-2 -
Just run the samples!

ULVAC Technologies, Inc
UWAC Methuen, MA 01844
Phone: 978-686-7550

www.ulvac.com
sales@ulvac.com

For more information, see http.//www.mrs.org/bulletin_ads

https://doi.org/10.1557/mrs2006.114 Published online by Cambridge University Press

Au NPs measured along the long-DNA is ~21 nm, which is consis-
tent with the length of the 63-nucleotide circular DNA template
and the distance between base pairs in the B form of dsDNA (0.34
nm). This data, as well as AFM studies, strongly suggested to
the researchers that the nanoassembly was well defined and
periodic. The researchers said that the drawbacks of their sys-
tem, including polydispersity associated with RCA, are far out-
weighed by the advantages: the periodicity in 3D is well
defined; the distance between the assembled nanospecies can
be readily controlled; the assembly is entirely reversible; and
multiple assemblies, wherein two or more nanospecies can be
simultaneously constructed, can be easily realized.

STEVEN TROHALAKI

Mixed Hydride Material Offers Hydrogen
Storage Solutions

The major roadblock to moving toward a hydrogen economy
involves issues with the storage of hydrogen, especially on vehi-
cles. Despite promising strides made in the development of
hydrogen storage materials, new and more complex materials
systems still need to be developed to adequately resolve the chal-
lenges associated with storing hydrogen. In the May issue of
Chemical Communications (DOI: 10.1039/b518243c¢), a team of
researchers led by P.A. Anderson from the University of
Birmingham (UK), W.LF. David from the Rutherford Appleton
Laboratory (Didcot, UK), and P.P. Edwards from the University
of Oxford (UK), have reported the synthesis and structure of a
complex hydride formed by combining two potential hydrogen
storage materials, LiNH, and LiBH,.

The novel mixed hydride material has a nominal composition
of LiyBN3H;o, but accommodates a wide range of stoichiome-
tries. The researchers were able to use infrared spectroscopy to
determine that the BH,— and NH,- ions remain intact in their
material, demonstrating, they said, that the structure is best
regarded as LiyBH,(NH,);. The structure was determined from
powder diffraction data using high-intensity x-rays generated
by a synchrotron and from neutron powder diffraction experi-
ments. The B-H bonds in the solid solution appear to be
stronger relative to the LiBH, starting material, but one of the
B-H bonds is significantly shorter than the other three. In con-
trast, the N-H bonds seem to be weaker than in LiNH,, as
reported by the research team.

Most remarkably, the researchers said, this mixed borohy-
dride amide, with a structure similar to LiNH,, shows a differ-
ent decomposition behavior, almost exclusively evolving hydro-
gen instead of ammonia. The researchers said that this behavior
may originate from the molecular proximity of positively
charged hydrogen atoms in NH, and negatively charged hydro-
gen in the BH,- anions. Anderson said, “The ability to modify
chemically the decomposition pathway of hydrogen-containing
compounds could lead to a whole range of completely new
hydrogen storage candidates.”

SARBAJIT BANERJEE

Magneto-Optical Surface Plasmon Resonance
Sensor Enhances Detection of Biomolecules

Surface plasmons are collective excitations of electrons at the
interface between a conductor and a dielectric material. Surface
plasmon resonance (SPR) is a strong function of the refractive
index of the insulator. Conventional SPR-based biosensors are
able to resolve differences in refractive index of ~10-°, which cor-
responds to a detection sensitivity of 1-5 pg/mm? of biomole-
cules adsorbed at the sensor surface. For direct detection of small
molecules, resolutions approaching 0.1 pg/mm? or lower are
required. In the April 15 issue of Optics Letters (p. 1085), B.
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Global School for Advanced Studies

Training Global Leaders in Science and Engineering

Sepulveda, A. Calle, L.M. Lechuga, and G. Armelles from the

Instituto de Microelectronica de Madrid have reported an SPR Wt 10 perior Advariced Solar Gell RESearch 74

sensor in which the magneto-optical activity of magnetic mate- A AW AC = f ~holz

rials is used along with conventional SPR for enhanced sensitivity.
Gold (23 nm)/chromium (3 nm)/cobalt (7.5 nm)/chromium

(2 nm) layers were deposited by electron-beam evaporation onto The GSAS mission is to (1) develop global leadership

glass substrates. Cobalt served as the ferromagnetic layer and capabilities in young researchers from around the world
gold is commonly used in plasmonic applications. The chromium and (2) establish global scale research collaborations in
layers were added to enhance adhesion of the Au/Co structure. critical global challenge areas like energy, environmental
To study the angular dependence of the reflectivity, the sensor protection, and health care.

was mounted on a rotation stage and p-polarized light from a

He-Ne laser was used to excite SPR. The reflected light was col- This first GSAS Session will group GSAS Scholars into

lected by a photodiode. A flow cell and peristaltic pump were global, multidisciplinary research teams and challenge
used to control the various solutions. The performance of the them to plan projects in advanced solar cell research.
novel magneto-optic SPR (MOSPR) sensor was compared with a The winning team will be awarded a one year team
conventional SPR sensor consisting of Au (45 nm)/Cr (2 nm) lay- research fellowship in Taiwan.

ers that were also deposited on glass substrates.

The researchers evaluated the sensitivities of the two biosensors Scholars will develop strong international working

by flowing solutions of different refractive indices and measuring relationships, global interdisciplinary collaborgtior] Sk!“S-
the reflectivity at a fixed angle of incidence. Comparison of the and gnjAwarencss of the broader context and implications
two measurements revealed that the experimental sensitivity of of their research.

the MOSPR sensor is about three times that of the conventional
one. The researchers then tested the response of the MOSPR
device for the adsorption of a 10 ng/ml solution of bovine serum
albumin proteins in a phosphate buffer saline. According to
Sepulveda and co-workers, the MOSPR sensor again showed a
threefold increase in signal intensity compared with the SPR sen-
sor. The researchers said that an improvement in sensitivity of an
additional order of magnitude is feasible by further optimization
of the metallic layers.

JEREMIAH T. ABIADE

Program Highlights

* International graduate students and postdocs will form

Research Opportunities

. multidisciplinary Global Research Teams to plan collaborative
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The Global School for Advanced Studies (GSAS), a new joint and policy ’ ’ ’
initiative of the Materials World Network and the Global « Expert mentoring by international researchers, policy makers
Nanotechnology Network, is featuring an inaugural session on and industrial planners
advanced solar cell research. GSAS seeks applications from * Presentation of team research projects
advanced doctoral candidates, postdoctoral fellows, or junior * Teams compete for a one-year Team Research Fellowship in Taiwan
researchers from relevant science and engineering disciplines.
Direct experience in solar cell research is not a condition for International experts include A. Barnett, University of Delaware
admission, as GSAS scholars will be assigned to global (US); A. Hinsch, Fraunhofer Institute for Solar Energy Systems
research teams with complementary research expertise. The (Germany); H.L. Huang, National Tsing Hua University (Taiwan);
teams will meet in Taiwan September 19-29, 2006, for lectures, A. Luque, Instituto de Energia Solar (Spain); B. Parkinson,
expert mentoring, and project development. The global Colorado State University (US); W.F. Su, National Taiwan
research team with the best project will be awarded a one-year University (Taiwan); M.Yamaguchi, Toyota Technological

team research fellowship in Taiwan. This inaugural session is Institute (Japan), and others to be announced.

jointly sponsored by Taiwan’s National Science Council and
the U.S. National Science Foundation. For more information,

access Web site http://gsasprogram.org. O GSAS is a joint initiative of

For more research news on Materials Science, access the Moo Woea N G N N
Materials Research Society Web site: (Nsr . 0

www.mrs.org/connections S E)-
National =7 National
Science Materials Research Institute Science Council
C ti Foundation mri@northwestern.edu of Taiwan
orrection
In the March 2006 issue of MRS Bulletin 31 (3) p. 218, kg WWW.USdSpProgrd DI'C

in Equation 1 should have been kg?.
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