
X-ray Diff raction & Elemental Analysis

A bridge is often used to symbolize a connection or link 

between two places, and thus we felt The Bridge would be 

the perfect name for our eNewsletter, as we hope that it will act 

as a vehicle for the transmission of ideas and information 

between Rigaku and interested readers around the world.

And a bridge is a two-way 

structure, a concept that we 

will keep in mind as we not 

only provide information 

about Rigaku, but also report 

on interesting research and 

the associated laboratories 

around the world, publish 

technical book reviews that 

might help our readers in 

their work, and highlight 

general news topics that 

are of interest to many 

people involved in 

materials analysis.
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Welcome
All of us who put The Bridge together wish our readers a happy holiday period as we end 

one year and begin another. In 2014 we will be adding some interesting new features to 

The Bridge that should be useful from a training and educational perspective.

This particular issue has a number of articles concerning thin fi lms, both their production 

and their properties. The use of thin fi lms continues to play a big part in the advancement 

of new materials and The Bridge is committed to highlighting areas involving thin fi lm 

technology in our overall mission of keeping abreast of advances in materials analysis. 

Enjoy the newsletter.



Featured Rigaku 

Journal Article
X-ray thin-fi lm measurement 

techniques VII. (Pole fi gure 

measurement)

Keigo Nagao and Erina Kagami, 

Application Laboratory, 

Rigaku Corporation

Pole fi gure measurement is an 

XRD technique that reveals preferred 

orientation of crystals and is widely 

used in metals, thin fi lms, ceramics, 

geological samples and single crystal 

samples. This article discusses a 

unique solution from Rigaku in 

obtaining the pole fi gure measure-

ment using the SmartLab X-ray 

diff ractometer. Moreover, it discusses 

a way to obtain quantitative infor-

mation of 3-dimensional preferred 

orientation in a sample, including 

a practical example from a copper 

metal sample.

Click here to see full article

The AZX400 Sequential WDXRF Spectrometer
AZX400 Application Report Analysis of MTJ structures

Thin-Film Device SBU Group, X-ray Instrument Division, Rigaku Corporation Application Group

Magnetoresistive Random-Access Memory (MRAM) is a non-volatile random-access 

memory technology under development since the 1990s. MRAM is now under aggressive 

development by companies and universities because of the following features:

• Non-volatility,

• Superiority to fl ash memory in terms of writing speed and re-writing times, and

• Potential to be manufactured at a low cost

An important structure of MRAM is the Magnetic Tunnel Junction (MTJ), that includes 

light elements such as B and Mg. WDXRF is well-suited to analyze those light elements, 

while EDXRF and optical methods are not suitable. 

Rigaku’s AZX400 is one of the few instruments that can be used as an MRAM quality 

control system and is therefore of interest to manufacturers and developers involved in 

MRAM production.
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Featured 

Application Note
Chemical Bath for Copper 

Foil Surface Treatment

Surface treating is an important 

part in the manufacture of copper 

foil for the electronics industry, and 

the chemical baths used in such 

treatments must be constantly mon-

itored to ensure the highest quality 

surface treatments. A major copper 

foil manufacturer with facilities in 

China and Taiwan has purchased six 

Rigaku NEX OL analyzers for contin-

uous monitoring of their copper foil 

surface treating solutions. Details 

of the process can be found in the 

application note.

Click here to see full application note
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Analysis of the MgO layer

A Ta layer is often used as a cap and/or barrier around the MTJ structure. In these cases, 

the Ta-Mz peak appears near the Mg-K peak but can defi nitely be separated using 

Rigaku’s AZX400. WDXRF systems have high-resolution capability for cases like this. With 

an EDXRF system, the low-intensity Mg-K peak can be buried under the high background 

of the Si-K and Ta-Mz peaks.

Fundamental Parameter (FP) Sensitivity Calibration

For thin fi lm multilayers, the FP method is generally used because it can take into account 

the absorption by other layers as well as composition diff erences. FP calibrations are the 

correlation between theoretical intensities and measured intensities. With this method, 

it is possible to calibrate with a few standard samples (such as single layers and/or pure 

metals) and then apply the results to other structures.

Continued on page 4

Measurement Description of the MgO layer

The following tables describe the sample structure and AZX400 measurement conditions 

of samples with varying MgO thicknesses.



Conferences

Rigaku exhibited at the AsCA 

2013 meeting in Hong Kong this 

month. The photo above was 

taken at the Rigaku sponsored 

banquet where local chairman, 

Ian Williams, is toasting with 

Rigaku’s Yoichi Yokomizo. Over 

400 scientists attended the 

meeting. 

Rigaku will be sponsoring, 

attending or exhibiting at 

the following conferences 

and trade shows:

CCP4 Study Weekend

University of Nottingham, UK

January 4 – 5

SPIE 2014

San Jose, CA, USA

February 23 – 27

Click here to see the complete list
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Analysis Results of the MgO layer

Each sample was measured ten times to determine the repeatability. The Relative 

Standard Deviation (R.S.D.) values are <1%, even for the 10 Å layer. In the future, the 

thickness of MgO layers in MRAM will be as thin as 5 Å. In that case, the R.S.D value will 

be higher but still around 1.5%.

Analysis of the CoFeB Layer

For the CoFeB (CFB) layer, composition is often analyzed in addition to fi lm thickness. 

In this case, B-K must be measured. When the B-K peak is measured with stacked 

samples, spectra from Pt, Ta, Ru, and W (if used, and possibly other elements) overlap 

with the B-K peak. Therefore, single-layer samples of CoFeB should be used for 

composition control.

Measurement Description of CoFeB layer

For CFB analysis, the following samples were used. Experience shows that around 30 Å 

to 40 Å of a CFB layer is acceptable for thickness and composition analysis.
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Supermini200 

Spectrometer
WDXRF on a lab bench

The new Supermini200 has 

improved software capabilities as 

well as a better footprint. As the 

world’s only high-power benchtop 

sequential wavelength dispersive 

X-ray fl uorescence (WDXRF) 

spectrometer for elemental analysis 

of oxygen (O) through uranium (U) 

of almost any material, the Rigaku 

Supermini200 uniquely delivers 

low cost-of-ownership (COA) 

with high resolution and lower 

limits-of-detection (LLD).

Click here for more information 

on the Rigaku Supermini200

FP Sensitivity Calibration

The FP calibration curves are shown below. Co and Fe have high sensitivity and can be 

measured very accurately. On the other hand, B has low sensitivity, and the measured 

intensities will have more variability.

Using these calibration curves, another sample with a thickness of 50 Å was analyzed 

(Table 2). R.S.D. values are all <0.5%.

Appendix: Analysis of Stacked MRAM

This is an example of a stacked MRAM sample. When a stacked MRAM sample is analyzed, 

the analysis model should be prepared like the fi gure on the right. In this case, for the CFB 

layer, only thickness can be analyzed.

Table 3 shows the 10-times repeatability measurement of the full stack. To achieve R.S.D. 

values under 0.5%, counting time should be set like those shown in the table or longer.

Click here for more information on the AZX400
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The Macromolecular X-ray Laboratory 

at UTMB is part of the Sealy Center for 

Structure Biology & Molecular Biophysics 

(SCSB) at UTMB. The Center was founded 

to improve our understanding of the 

relationship between macromolecular 

sequence, structure, and function, with 

the ultimate goal to fi nd better cures 

for diseases. The SCSB is approaching 

this research from a Structural Biology 

perspective, using X-ray crystallography, 

Small Angle X-ray Scattering (SAXS), NMR, 

cryo-electron microscopy, solution bio-

physics, and molecular modeling tools.

The fi rst BioSAXS-1000 system, specially 

designed for macromolecular SAXS, was 

installed at UTMB in June 2011, with a 

high brilliance FR-E++ DW SuperBright 

X-ray generator and the RAXIS-IV++ single 

crystal system.

Mark A. White, Ph.D., Associate Professor of 

Biochemistry and Molecular Biology, is the 

facility manager of the SCSB Macromolec-

ular X-ray Laboratory at UTMB. His main re-

search applies computational biophysics, 

solution scattering, and crystallography to 

biology. He analyses proteins and protein 

complexes, including: cancer targets, DNA, 

and RNA binding proteins, and disease 

related prions, using the SAXS method.

Dr. White said “We purchased the Bio-

SAXS-1000 because it enables the mea-

surement of structural information from 

macromolecular oligomers, complexes, 

unfolded, or fl exible proteins in solution 

over a virtually unlimited sample size-

range. Thereby, extending our existing 

capabilities from other complimentary 

techniques, such as crystallography, NMR, 

and Cryo-EM. The BioSAXS-1000 is produc-

ing excellent SAXS data out to exception-

ally high q.” He explained that the benefi ts 

of having a SAXS instrument in the home 

lab include:

• SAXS measurements often require 

sample and buff er optimization, so 

our home lab system allows you to 

make measurements when you need 

them. 

• SAXS samples must be fresh and 

preparation is the key. Having the 

wet-lab nearby is very often 

important for obtaining useful data. 

• At the synchrotron we can collect 

high quality data very quickly, but 

it is the daily availability of our 

home-lab system which provides 

us with the time to think about our 

experiments and perform measure-

ments as needed.

• Biologists need to collaborate with 

a trained and experienced BioSAXS 

researcher to fully benefi t from a 

complete SAXS analysis of their 

system. Our accessibility has been of 

a great benefi t to our collaborators.

Some of the published data from 

BioSAXS-1000 collected at UTMB

Customer in the Spotlight
The fi rst BioSAXS-1000, The University of Texas Medical Branch at Galveston, UTMB

Divergence of multimodular polyketide 

synthases revealed by a didomain structure. 

Nat Chem Biol 2012 Jul;8(7):615-21.

Exonuclease Of Human Dna Polymerase Gamma 

Disengages Its Strand Displacement Function, 

Mitochondrion 2013 Aug 30 13(6) 592-601.

BioSAXS-1000
Small angle X-ray scattering 

(SAXS) Kratky camera system

Rigaku’s BioSAXS-1000 SAXS 

camera is designed specifi cally to 

meet the needs of the structural 

biologist. Based on a patented 

two-dimensional Kratky design, 

the BioSAXS-1000 takes up much 

less space than a conventional 

3-pinhole camera but off ers better 

fl ux character istics. Best of all, the 

BioSAXS-1000 can be mounted on 

the open port of a Rigaku rotating 

anode X-ray generator, taking full ad-

vantage of existing infrastructure, or 

it can be mated to a Rigaku microfo-

cus sealed tube X-ray source. A new 

BioSAXS-1000 AUTO confi guration 

incorporates two time-saving fea-

tures: an automatic sample changer 

for unattended overnight operation 

and an Automatic Analysis Pipeline 

based on the world standard ATSAS 

package from EMBL Hamburg.

Click here for more information 

on the Rigaku BioSAXS-1000
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The Adventures of Captain Nano
WILLY’S FRIEND — Back to normal size, our hero makes an unexpected discovery while visiting his prized lab rat, Willy.



Scientifi c Book Review
Buried Glory Portraits of Soviet Scientists by Istvan Hargittai 

Oxford University Press, 2013 ISBN 978-0-19-998559

Dr. Istvan Hargittai’s book, Buried Glory, 

describes the lives, scientifi c work, and 

personalities of fourteen brilliant male 

scientists from the former Soviet Union. 

Seven of them were Nobel Laureates who 

made crucial discoveries in the fi elds of 

physics and chemistry. Many of them at 

certain times of their lives were also 

victims of terror or persecution simply 

as a result their Jewish heritage, or their 

support for ideas that ran counter to 

Joseph Stalin or the Communist Party’s 

paranoid and isolationist agenda. More 

than half are buried in the Novodevichy 

Cemetery in Moscow, Russia. The au-

thor personally interviewed some of his 

subjects, and did extensive research with 

many annotations for each chapter.

The author did an insightful analysis of the 

wrenching confl icts between many of the 

subject’s love of country and their deep 

dismay at some of the actions of their 

political leaders and their ideology. Some 

of the scientists described were involved 

in development of Soviet nuclear weap-

ons. As such, they had the same desire to 

succeed mixed with the recognition of the 

horror of the actual use of the weapons 

that Western scientists had at the end of 

World War II. All of us have heard of Andrei 

Sakharov, but he was only one of many 

that suff ered for dissidence. Each charac-

ter was also depicted as intensely human, 

with all the associated fl aws, intrigue, and 

large egos that often go with immense 

intellectual prowess. Of course they expe-

rience the same fun and wonder as all of 

us do in the lab or in theoretical discov-

ery. The experience of reading this book 

was diffi  cult at fi rst, because for me the 

writing was a bit rambling and seemed 

disconnected, but I found it was worth 

what I learned. An example that appeals 

to crystallographers is Alexandr Kitaig-

orodskii, who predicted the distribution 

frequencies of the space groups based 

on favorable molecular close packing 

using wooden arbitrarily shaped molecule 

“models”. 

As a scientist I have always enjoyed the in-

ternationality of our webs of connections, 

and I have had many colleagues that had 

grown up in the Soviet Union. The excite-

ment of scientifi c discovery often seems 

to transcend our other more “tribal” mem-

berships. Reading this book made me ask 

myself whether I would have spoken up 

or stayed silent at some of the atrocities 

that these scientists were witness to. The 

author also made a perceptive and ironic 

observation that the conditions that led 

to some of the great discoveries made by 

these scientists may not be present in the 

more materialistic Russia of today. One 

wonders if the same quality of scientifi c 

discovery that our Western countries had 

in the twentieth century will ever be rep-

licated with ever decreasing funding and 

budget crises. 

Laurie Betts
Innatrix, Inc.
Carolina KickStart Labs
UNC Chapel Hill NC 27599 USA
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Training Classes
Rigaku Americas Corp held an XRD MiniFlex 600/PDXL training class 

December 11 – 13 at its application facility in The Woodlands, Texas.

This class provided an excellent opportunity for new customers to become acquainted 

with their hardware and software in a hands-on fashion. Click here for more information.

Rigaku is the world’s leading analytical 

X-ray company. Better measurements. 

Better confi dence. Better world.
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Monte-Carlo based background reduc-

tion and shielding optimisation for a large 

hyper-pure germanium detector. Britton, R.; 

Burnett, J. L.; Davies, A.V.; Regan, P. H. Journal of 

Radioanalytical & Nuclear Chemistry. Dec2013, 

Vol. 298 Issue 3, p1491-1499. 9p. 

DOI: 10.1007/s10967-013-2572-1.

Capillary-based micro-battery cell for in situ 

X-ray powder diff raction studies of working 

batteries: a study of the initial intercalation 

and deintercalation of lithium into graphite. 

Johnsen, Rune E.; Norby, Poul. Journal of Applied 

Crystallography (International Union of Crystal-

lography - IUCr). Dec2013, Vol. 46 Issue 6, p1537-

1543. 7p. DOI: 10.1107/S0021889813022796.

Application of the X-ray fl uorescence analysis 

and X-ray diff raction in geochemical studies 

of the Pleistocene tills from Holy Cross Moun-

tains. Kubala-Kukuś, A.; Ludwikowska-Kędzia, M.; 

Banaś, D.; Braziewicz, J.; Majewska, U.; Pajek, M.; 

Wudarczyk-Moćko, J. Radiation Physics & Chemis-

try. Dec2013, Vol. 93, p92-98. 7p. 

DOI: 10.1016/j.radphyschem.2013.03.049.

64-Pixel linear-array Si-APD detector for X-ray 

time-resolved experiments. Kishimoto, S.; 

Yonemura, H.; Adachi, S.; Shimazaki, S.; Ikeno, M.; 

Saito, M.; Taniguchi, T.; Tanaka, M. Nuclear Instru-

ments & Methods in Physics Research Section A. 

Dec2013, Vol. 731, p53-56. 4p. 

DOI: 10.1016/j.nima.2013.06.023.

Study of properties of chemically modifi ed 

samples of halloysite mineral with X-ray 

fl uorescence and X-ray powder diff raction 

methods. Banaś, D.; Kubala-Kukuś, A.; Braziewicz, 

J.; Majewska, U.; Pajek, M.; Wudarczyk-Moćko, J.; 

Czech, K.; Garnuszek, M.; Słomkiewicz, P.; Szcze-

panik, B. Radiation Physics & Chemistry. Dec2013, 

Vol. 93, p129-134. 6p. 

DOI: 10.1016/j.radphyschem.2013.05.028.

Extreme X-ray beam compression for a 

high-resolution table-top grazing-incidence 

small-angle X-ray scattering setup. Jergel, 

Matej; Šiff alovič, Peter; Végsö, Karol; Majková, Eva; 

Korytár, Dušan; Zápražný, Zdenko; Perlich, Jan; 

Ziberi, Bashkim; Cornejo, Marina; Vagovic, Patrik. 

Journal of Applied Crystallography (International 

Union of Crystallography - IUCr). Dec2013, Vol. 46 

Issue 6, p1544-1550.7p. 

DOI: 10.1107/S0021889813024138.

Glass–metal objects from archaeological 

excavation: corrosion study. Greiner-Wronowa, 

Elżbieta; Zabiegaj, Dominika; Piccardo, Paolo. 

Applied Physics A: Materials Science & Processing. 

Dec2013, Vol. 113 Issue 4, p999-1008. 10p. 

DOI: 10.1007/s00339-013-7728-x.

Determination of lattice parameters, strain 

state and composition in semipolar III-ni-

trides using high resolution X-ray diff raction. 

Frentrup, Martin; Hatui, Nirupam; Wernicke, Tim; 

Stellmach, Joachim; Bhattacharya, Arnab; Kneissl, 

Michael. Journal of Applied Physics. Dec2013, Vol. 

114 Issue 21, p213509. 10p. 

DOI: 10.1063/1.4834521.

New Characterizations at the MARS Beamline 

(SOLEIL Synchrotron Radiation). Béchade, 

Jean-Luc; Menut, Denis; Sitaud, Bruno; Schlutig, 

Sandrine; Llorens, Isabelle; Lescoat, Marie-Laure; 

Ribis, Joel; Jonquères, Nicolas; Leterme, Domi-

nique. EPJ Web of Conferences. 2013, Issue 51, 

preceding p2-19. 21p. 

DOI: 10.1051/epjconf/20135103006.

Synchrotron radiation based micro X-ray 

fl uorescence analysis of the calibration sam-

ples used in surface sensitive total refl ection 

and grazing emission X-ray fl uorescence 

techniques. Kubala-Kukuś, A.; Banaś, D.; Pajek, M.; 

Szlachetko, J.; Jagodziński, P.; Susini, J.; Salomé, M. 

Radiation Physics & Chemistry. Dec2013, Vol. 93, 

p117-122. 6p. 

DOI: 10.1016/j.radphyschem.2012.11.010.

Broadening and shifting of Bragg refl ec-

tions of nanoscale-microtwinned LT-Ni
3
Sn

2
. 

Leineweber, Andreas; Krumeich, Frank. Philosoph-

ical Magazine. Dec2013, Vol. 93 Issue 35, p4440-

4468. 29p. DOI: 10.1080/14786435.2013.833355.

Structure and intermolecular interactions in 

selected binary solutions studied by X-ray 

methods. Drozdowski, Henryk; Romaniuk, Anna; 

Błaszczak, Zdzisław. Radiation Physics & Chemis-

try. Dec2013, Vol. 93, p47-53. 7p. 

DOI: 10.1016/j.radphyschem.2013.06.018.

A low-background-intensity focusing 

small-angle X-ray scattering undulator beam-

line. Kirby, Nigel M.; Mudie, Stephen T.; Hawley, 

Adrian M.; Cookson, David J.; Mertens, Haydyn D. 

T.; Cowieson, Nathan; Samardzic-Boban, Vesna. 

Journal of Applied Crystallography (International 

Union of Crystallography - IUCr). Dec2013, Vol. 46 

Issue 6, p1670-1680. 11p. 

DOI: 10.1107/S002188981302774X.

Fourier-transform inelastic X-ray scattering 

from time- and momentum-dependent 

phonon–phonon correlations. Trigo, M.; Fuchs, 

M.; Chen, J.; Jiang, M. P.; Cammarata, M.; Fahy, S.; 

Fritz, D. M.; Gaff ney, K.; Ghimire, S.; Higginbotham, 

A.; Johnson, S. L.; Kozina, M. E.; Larsson, J.; Lemke, 

H.; Lindenberg, A. M.; Ndabashimiye, G.; Quirin, F.; 

Sokolowski-Tinten, K.; Uher, C.; Wang, G. Nature 

Physics. Dec2013, Vol. 9 Issue 12, p790-794. 5p. 

DOI: 10.1038/nphys2788.

X-ray spectroscopic identifi cation of garnet 

from the placer deposits of the Taman penin-

sula. Rodina, I. S.; Kravtsova, A. N.; Soldatov, A.V.; 

Yalovega, G. E.; Popov, Yu. V.; Boyko, N. I. Optics & 

Spectroscopy. Dec2013, Vol. 115 Issue 6, p858-

862. 5p. DOI: 10.1134/S0030400X13120163.

Coherent Diff raction Imaging Analysis of 

Shape-Controlled Nanoparticles with Focused 

Hard X-ray Free-Electron Laser Pulses. Yukio 

Takahashi; Akihiro Suzuki; Nobuyuki Zettsu; To-

motaka Oroguchi; Yuki Takayama; Yuki Sekiguchi; 

Amane Kobayashi; Masaki Yamamoto; Masayoshi 

Nakasako. Nano Letters. Dec2013, Vol. 13 Issue 12, 

p6028-6032. 5p. DOI: 10.1021/nl403247x.

Eff ects of cerium oxide catalyst on the 

dehydrogenation of lithium alanate using 

synchrotron XRD and XAFS. Wang, Y.T.; Wan, 

C.B.; Meng, X.H.; Yan, C.Y.; Ju, X. International Jour-

nal of Hydrogen Energy. Dec2013, Vol. 38 Issue 

36, p16080-16089. 10p. 

DOI: 10.1016/j.ijhydene.2013.09.112.

Polymer crystallization studies under 

processing-relevant conditions at the SAXS/

WAXS DUBBLE beamline at the ESRF. Portale, 

Giuseppe; Cavallo, Dario; Alfonso, Giovanni Carlo; 

Hermida-Merino, Daniel; van Drongelen, Martin; 

Balzano, Luigi; Peters, G. W. M.; Goossens, J. G. P.; 

Bras, Wim. Journal of Applied Crystallography 

(International Union of Crystallography - IUCr). 

Dec2013, Vol. 46 Issue 6, p1681-1689. 9p. 

DOI: 10.1107/S0021889813027076.

Stress evaluation in thin fi lms: Micro-focus 

synchrotron X-ray diff raction combined with 

focused ion beam patterning for do evalu-

ation. Baimpas, Nikolaos; Le Bourhis, Eric; Eve, 

Sophie; Thiaudière, Dominique; Hardie, Christo-

pher; Korsunsky, Alexander M. Thin Solid Films. 

Dec2013, Vol. 549, p245-250. 6p. 

DOI: 10.1016/j.tsf.2013.07.019.

Demonstration of the Bragg diff raction of 

light by a 2D-photon structure. Naimi, E. K. 

Russian Microelectronics. Dec2013, Vol. 42 Issue 7, 

p512-516. 5p. DOI: 10.1134/S1063739713080118.

Performance of polycapillary X-ray optics for 

confocal energy-dispersive small-angle X-ray 

scattering. Sun, Tianxi; Peng, Song; Liu, Zhiguo; 

Sun, Weiyuan; Ma, Yongzhong; Ding, Xunliang. 

Journal of Applied Crystallography (International 

Union of Crystallography - IUCr). Dec2013, Vol. 46 

Issue 6, p1880-1883. 4p. 

DOI: 10.1107/S0021889813027088.

Developing a CCD camera with high spatial 

resolution for RIXS in the soft X-ray range. So-

man, M.R.; Hall, D.J.; Tutt, J.H.; Murray, N.J.; Holland, 

A.D.; Schmitt, T.; Raabe, J.; Schmitt, B. Nuclear In-

struments & Methods in Physics Research Section 

A. Dec2013, Vol. 731, p47-52. 6p. 

DOI: 10.1016/j.nima.2013.04.076.

Quantitative description of microstructure 

defects in hexagonal boron nitrides using 

X-ray diff raction analysis. Schimpf, C.; Moty-

lenko, M.; Rafaja, D. Materials Characterization. 

Dec2013, Vol. 86, p190-199. 10p. 

DOI: 10.1016/j.matchar.2013.09.011.

Recent Scientifi c Papers of Interest
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Lattice strain distribution resolved by 

X-ray Bragg-surface diff raction in an 

Si matrix distorted by embedded FeSi
2
 

nanoparticles. Lang, Rossano; de Menezes, 

Alan S.; dos Santos, Adenilson O.; Reboh, 

Shay; Meneses, Eliermes A.; Amaral, Livio; 

Cardoso, Lisandro P. Journal of Applied 

Crystallography (International Union of 

Crystallography - IUCr). Dec2013, Vol. 46 

Issue 6, p1796-1804. 9p. 

DOI: 10.1107/S0021889813026046.

The determination of molecular struc-

ture of 1,3,5-trichlorobenzene from X-ray 

diff raction study. Drozdowski, Henryk; 

Hałas, Tomasz; Błaszczak, Zdzisław. Radiation 

Physics & Chemistry. Dec2013, Vol. 93, p150-

153. 4p. 

DOI: 10.1016/j.radphyschem.2013.05.041.

Aging-time-resolved in situ microstruc-

tural investigation of tin fi lms electro-

plated on copper substrates, applying 

two-dimensional-detector X-ray diff rac-

tion. Stein, Jendrik; Welzel, Udo; Huegel, 

Werner; Blatt, Sabine; Mittemeijer, Eric Jan. 

Journal of Applied Crystallography (Inter-

national Union of Crystallography - IUCr). 

Dec2013, Vol. 46 Issue 6, p1645-1653. 9p. 

DOI: 10.1107/S0021889813024527.

Experimental validation of XRF inversion 

code for Chandrayaan-1. Athiray, P.S.; 

Sudhakar, M.; Tiwari, M.K.; Narendranath, S.; 

Lodha, G.S.; Deb, S.K.; Sreekumar, P.; Dash, 

S.K. Planetary & Space Science. Dec2013, Vol. 

89, p183-187. 5p. 

DOI: 10.1016/j.pss.2013.08.022.

Complementary characterization of 

Ti–Si–C fi lms by x-ray diff raction and 

absorption. Lawniczak-Jablonska, K.; 

Klepka, M.T.; Dynowska, E.; Wolska, A.; 

Borysiewicz, M.A.; Piotrowska, A. Radiation 

Physics & Chemistry. Dec2013, Vol. 93, p168-

173. 6p. 

DOI: 10.1016/j.radphyschem.2013.02.037.

Trace elemental analysis of Indian 

natural moonstone gems by PIXE and 

XRD techniques. Venkateswara Rao, R.; 

Venkateswarulu, P.; Kasipathi, C.; SivaJyothi, 

S. Applied Radiation & Isotopes. Dec2013, 

Vol. 82, p211-222. 12p. 

DOI: 10.1016/j.apradiso.2013.07.030.

Material Analysis 

in the News
News for December 2013 

December 1, 2013. Femtosecond X-ray 

pulses can be used to track the move-

ments of electrons under a strong electric 

fi eld. Proof of principle with a crystal 

of lithium hydride provides important 

insights into electronic behaviour reveal-

ing, for instance, how the interactions 

between electrons decisively infl uences 

the direction in which they move.

December 6, 2013. There is ongoing 

concern regarding levels of heavy metal 

contamination of edible fi sh. However, 

a study of Atlantic species by a team in 

Morocco using atomic absorption spec-

troscopy shows that, although cadmium, 

lead and mercury are present, concentra-

tions are well below the safety thresholds 

published by the European Union.

December 9, 2013. A new method for 

the quantifi cation of organic and inorgan-

ic phase fractions was developed for clear, 

white fl uoropolymer/acrylic-blend paints 

on aluminum panels using wavelength 

dispersive X-ray fl uorescence spectrom-

etry.

December 11, 2013. Aff ordable 

sun-powered future could be closer 

than we think thanks to early tests on a 

new material, which was developed by a 

team led by scientists at the University of 

Pennsylvania and Drexel University. The 

tests were conducted, in part, at the Ad-

vanced Photon Source housed at the U.S. 

Department of Energy’s Argonne National 

Laboratory. The researchers used X-ray 

crystallography and powder diff raction to 

ensure the material had the crystal struc-

ture and symmetry they intended.

December 18, 2013. A Lawrence 

Livermore National Laboratory team has 

recently produced some of the highest 

energy betatron X-rays ever demonstrat-

ed, with the added benefi t of being pro-

duced on a system the size of a large ta-

bletop. Betatron X-ray radiation, produced 

when relativistic electrons are accelerated 

and oscillate in a laser-driven plasma 

channel, is an X-ray source holding great 

promise for future high-energy-density 

science experiments.

December 18, 2013. Lithium-ion batter-

ies could have signifi cantly higher energy 

density if their graphite anodes were to 

be replaced by lithium metal anodes. 

Hampering this change, however, has 

been the persistent growth of dendrites 

that eventually short-circuit the battery. 

Researchers have recently discovered that 

the bulk of dendrite material lies below 

the surface of the lithium electrode, 

underneath the electrode/electrolyte 

interface.

December 18, 2013. An enormous crater 

near the northern plains of Mars once 

harboured an ancient lake that could 

have supported microbial life, NASA 

scientists claim. Through a combination of 

X-ray diff raction experiments and analyses 

of gases given off  when the powder was 

baked in an onboard oven, researchers 

identifi ed so-called smectite clay minerals 

that formed in water and elements crucial 

for life, including carbon, hydrogen, oxy-

gen, sulphur, nitrogen and phosphorus.

December 19, 2013. Registration is now 

open for the 247th ACS National Meeting 

& Exposition - March 16-20, 2014 in Dallas, 

Texas. The theme is chemistry & materials 

for energy. More than 10,000 chemists, 

academics, students, and other profes-

sionals are expected to attend.

December 20, 2013. Artem Oganov, 

Professor of theoretical crystallography 

in the Department of Geosciences at 

Stony Brook University, experiments in 

compressing sodium chloride. “We found 

crazy compounds that violate textbook 

rules — NaCl
3
, NaCl

7
, Na

3
Cl

2
, Na

2
Cl and 

Na
3
Cl,” says Weiwei Zhang, the lead author 

and visiting scholar at the Oganov lab. 

“These compounds are thermodynam-

ically stable and, once made, remain 

indefi nitely; nothing will make them fall 

apart. Classical chemistry forbids their 

very existence. Classical chemistry also 

says atoms try to fulfi ll the octet rule — 

elements gain or lose electrons to attain 

an electron confi guration of the nearest 

noble gas, with complete outer electron 

shells that make them very stable. Well, 

here that rule is not satisfi ed.”
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