
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
It is a new year and so it is time to try something diff erent. We appreciate people who take 

the time to read our newsletter and feel an obligation to provide useful information that 

will help them in their work. In this issue we are going to start the serialization of a training 

textbook that has been developed in Rigaku’s application laboratory for the teaching of thin 

fi lm diff raction analysis. Some academic shared resource facilities now report a 50/50 split 

in people who are using XRD for powder and those using it to study thin fi lms. We hope 

that by publishing our thin fi lm training textbook over the next year in our newsletter that 

people who want to learn about thin fi lm analysis or would like to have a refresher course, 

will benefi t from it.

We particularly encourage you to forward this to any student who might encounter thin 

fi lm diff raction in the future.

Enjoy the newsletter.



Associate Prof. Ohfuji (left side) and his student

Customer in the Spotlight
D/MAX RAPID II – VariMax CMF with diamond anvil cell 

in Geodynamics Research Center, Ehime University, Japan

The Geodynamics Research Center (GRC) 

is an advanced research center of Ehime 

University and focuses on studying the 

structure, composition and dynamics of 

the Earth’s deep interior.

GRC is famous for their research facility, 

which contains extensive high tempera-

ture and high-pressure instrumentation. 

Their multi-anvil press instruments are 

named after cultural icons of the Ehime 

Prefecture and are called “ORANGE”, 

“MADONNA”, and “BOTCHAN”. This equip-

ment is used to synthesize minerals/rocks 

that are expected to be present in the 

Earth’s interior and novel hard materials 

at high pressure (generally up to 25 GPa) 

and high temperature up to 2,500°C. In 

addition, Prof. Tetsuo Irifune, President of 

the GRC, is well known for his synthetic 

nano-polycrystalline diamond called 

“HIME-DIA,“ which is characterized by its 

ultra-high hardness and superior mechan-

ical properties.

The main objective of high-pressure 

Earth Science research is to understand 

the structure and dynamics of the Earth’s 

deep interior through experimental and 

theoretical studies on the phase transi-

tions and chemical and physical processes 

of minerals/rocks (chemical compounds) 

under very high pressure and high 

temperature.

For experimental synthesis of such miner-

als/rocks, they use large-volume (multi-an-

vil) presses and diamond anvil cells. For 

the examination of the recovered prod-

ucts, they employ a variety of analytical 

facilities such as powder X-ray diff raction 

(PXRD), RAMAN, SEM-EDS, ATEM, which 

are all equipped in the research center. 

PXRD is very useful for phase identifi -

cation, crystal structure and orientation 

analysis, etc.

Associate Prof. Hiroaki Ohfuji is in charge 

of the Rigaku D/MAX RAPID II – CMF at the 

Ultra High Pressure Laboratory in GRC. He 

and his colleagues use the D/MAX RAPID 

II – CMF for identifi cation of the mineral 

phases in the samples recovered from 

high pressure experiments and also for 

in-situ measurements of materials under 

pressure in a diamond anvil cell to study 

the crystal structure of high-pressure 

phases and their pressure-volume relation. 

He also uses the facility for the analysis of 

lattice preferred orientation of polycrystal-

line materials based on 2D diff raction data 

collected with a MoKα beam.

The D/MAX RAPID II - CMF is an X-ray 

diff ractometer with a curved imaging 

plate (IP) detector, designed specifi cally for 

micro-area analyses. It is equipped with a 

microfocus rotating anode X-ray generator 

that provides high intensity for micro-area 

analyses, and side-by-side laterally graded 

multilayer optics to focus the beam. It can 

be used for measurements of samples as 

small as 0.01 mm and also accommodate 

a diamond anvil cell for in-situ measure-

ments under high pressure.

According to associate Prof. Ohfuji, the 

D/MAX RAPID II-CMF currently has 30~50 

users in Ehime University. This instrument 

is in operation day after day, not only for 

the GRC staff s and students but also for 

people from outside for collaborative 

researchers.
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The ZSX® Primus

WDXRF Series
Flexibility, Sensitivity

and Reliability

The Rigaku ZSX Primus Series 

sequential WDXRF spectrometers 

deliver rapid quantitative determi-

nation of major and minor atomic 

elements, from beryllium through 

uranium, in the widest possible 

variety of sample types — with 

or without standards.

Click here for more information on 

Rigaku’s ZSX Series spectrometers



Featured 

Application Note
EDXRF analysis of fi nished 

Portland cement

EDXRF is a simple analysis technique 

used in cement plants around the 

world. The technique is ideal for 

QA/QC throughout the cement 

production process. The EDXRF 

analyzer also makes an excellent 

backup instrument for the WDXRF 

analyzer used for fi nal QC and 

certifi cation.

Click here to see full application note
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Scientifi c Book Review
Common Errors in Statistics (and How to Avoid Them) 
by Phillip I. Good and James W. Hardin 

 John Wiley and Sons, Inc., 2012, ISBN 978-1-118-29439-0

I saw a review of this book in Scientifi c 

Computing and thought it looked 

interesting. I did not read the review to 

avoid any bias, but had I read it, I might 

not have bought the book. Don’t get me 

wrong: it is very good, and there is much 

to be learned if you are willing to stop and 

think as you read it. 

The focus of the book is on the application 

of statistics to the medical fi eld, mostly in 

the context of the eff ects of treatments 

on patients. There are points that may 

be confusing to a crystallographer. For 

example, there is a short, funny diatribe 

on maximum likelihood that, while 

correct, does not apply to its usage in 

crystallography, since we generally work 

with normal distributions. There is also a 

section on how not to create bogus priors 

for Bayesian analysis. The scary part is that 

the judicial system allows falsely generat-

ed priors to aff ect the outcome of civil and 

criminal cases to no good. 

The authors are adamant about 

designing an experiment such that one 

can extract the information needed to test 

the original hypotheses at the end of the 

trial. They point out the fallacy of stop-

ping studies in the middle or extracting 

information that was not originally sought 

because it can introduce a bias. If one sees 

an unexpected trend, one should go back 

and design a new trial to properly test the 

new hypothesis. 

Common Errors in Statistics is not an 

introductory text and requires a basic 

knowledge of statistics. With each chapter, 

the authors provide a descriptive “for 

further reading” list, as well as copious 

references to enhance the topics covered. 

In the fi rst part of the book, “Foundations,” 

the authors cover sources of error, hypoth-

eses, and collecting data. In the second 

part, “Statistical Analysis”, they discuss data 

quality assessment, estimation, testing 

hypotheses, strengths and limitations of 

procedures, reporting results, interpreting 

and presenting results. The third section, 

“Building a Model,” covers univariate, mul-

tivariate and alternate forms of regression, 

modeling counts and correlated data 

and validation. The authors discuss data 

analysis, reporting and presentation and 

provide useful guidelines for each of these 

topics. 

There are some very funny lines. I won’t 

spoil them all, but one I particularly like is 

“What is the sound of one hand clapping?” 

The answer is the same as an experiment 

without a control. Another bon mot is 

“a picture is worth 1000 words only if does 

not take a 1000 words to describe it.”  That 

said, there is a very good discussion, a la 

Tufte, on the display of numerical data 

and how to draw useful and informative 

graphs, as well as when to use a table 

instead of a graph. 

As an aside, if you want to read something 

laugh-out-loud funny, try Dave Barry’s 

Insane City. But don’t read it on an 

airplane or your fellow travelers might 

think you’ve lost it. 

Joseph D. Ferrara, Ph.D. 
Chief Science Offi  cer, Rigaku



Featured Rigaku 

Journal Article – 

XRD
Detector solutions and those 

applications for material science 

X-ray diff ractometer (1)

Shintaro Kobayashi 

and Katsuhiko Inaba, 

Application Laboratory, 

Rigaku Corporation

Dimensional detectors, e.g. 1-D 

and 2-D, are becoming standard 

equipment for laboratory based 

X-ray diff ractometers. Rigaku’s 

unique applications using dimen-

sional detectors will be summarized 

and discussed in the next three 

newsletters. The fi rst article, featured 

this month, discusses available 

detector types and associated 

application with a focus on 1-D 

(D/teX Ultra) and 2-D (PILATUS 100K) 

detectors.

Click here to see full article
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European “SmartLab Applications” Workshop
ANKA – the Synchrotron Radiation Facility at KIT

Thursday, February 27 and Friday, February 28, 2014

Rigaku is organizing a 2-day workshop around the versatile SmartLab® X-ray diff racto-

meter at the ANKA synchrotron. The event will be located at the radiation facility at KIT 

(Karlsruhe Institute of Technology) and will take place from February 27 – 28, 2014. The 

workshop will focus on XRD applications and will be dedicated to actual and potential 

customers: the “SmartLab user family” in Europe. In addition SmartLab users will present 

state-of-the-art research fi ndings and methods development. We very much look forward 

to welcoming you to  two days of wonderful discussions and fun. 

Venue

ANKA Synchrotron Radiation Facility 

at KIT (Karlsruhe Institute of Technology)

KIT North Campus

Hermann-von-Helmholtz-Platz 1

76344 Eggenstein-Leopoldshafen, 

Germany
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Featured Rigaku 

Journal Article – 

WDXRF
Trace heavy element analysis for 

wastewater and river water by 

X-ray fl uorescence spectrometry 

– Examples for ppm to sub ppm 

level analysis of heavy elements

Takao Moriyama, 

XRF Application Laboratory, 

Rigaku Corporation

This report introduces an X-ray 

fl uorescence (WDXRF) analysis for 

the detection of ppb level of a trace 

of zinc in wastewater and also haz-

ardous heavy elements in river water 

using a high sensitivity micro-drop-

let fi lter paper, “UltraCarry”, and the 

newly developed vacuum dryer, 

“UltraDry”.

Click here to see full article

Tentative agenda

Thursday, February 27, 2014 

13:00 – 17:00

13:00 Opening remarks

13:10 Corporate presentation

13:30 Rigaku XRD solution

14:00 Invited speech by a user (1)

15:00 Break

15:30 Rigaku Software solution: 

 “SmartStudio II”

16:30 ANKA beamline tour

17:00 Closing

19:00 Welcome drink and meal

Friday, February, 28, 2014

10:00 – 17:00

10:00 Invited speech by a user (2)

11:00 What’s new on SmartLab

12:00 Lunch

13:00 Instrument demonstrations 

 on SmartLab

14:00 Hints on SmartLab operations

15:00 Break

15:30 Invited speech by a user (3)

16:30 Multilayer and other optics for  

 synchrotron radiation, solutions  

 from EUV to hard X-rays

17:00 Closing remarks

Certifi cate

Please contact the person listed below if you need an attendance certifi cate for 

the workshop. 

VISA

Please contact the person listed below if you need an invitation letter for your visa.

Hotel accommodation

Applicants who require hotel accommodation are kindly requested to mention it 

when applying for the workshop.

Registration

Registration deadline is Friday, February 14, 2014 .

Registration for the meeting is free of charge and includes a workshop dinner and 

refreshments. Please register by sending an e-mail to following contact person:

Katja Bechmann (Sales Administrative, Rigaku Europe SE)

katja.bechmann@rigaku.com

Questions?

Should you have any questions, please contact the following person by e-mail:

Keisuke Saito (Marketing Manager XRD, Rigaku Europe SE)

keisuke.saito@rigaku.com



Conferences

Rigaku exhibited (photo above) 

at the MRS Fall Meeting Dec. 1 – 6 

in Boston, MA, USA. In total, 5,773 

papers in 52 scientifi c sessions 

were submitted to the material 

research society (MRS) during the 

conference. 

Rigaku will be sponsoring, attend-

ing or exhibiting at the following 

conferences and trade shows:

Southern African Powder 

Diff raction Conference 

and Workshop

Johannesburg, South Africa

January 27 – 31

Biophysical Symposium

San Francisco, CA, USA

February 15 –19

Click here to see the complete list

Material Analysis in the News
News for January 2014

January 6, 2014. From a new element in the periodic table to tremendous advances 

in the use of graphene, chemists and materials scientists were making breakthroughs 

in the fi elds of chemistry and materials science all last year. Here are some of the most 

important breakthroughs.

January 7, 2014. The point spread function of grazing incidence X-ray mirrors can be 

found using a new self-consistent and fl exible computation. The method is based on the 

Huygens-Fresnel principle (for wave propagation analysis), and it computes the electric 

fi eld that is diff racted by the ‘real’ mirror profi le to the focal plane.

January 13, 2014. Synchrotron radiation X-ray fl uorescence (SR-XRF) analysis reports of a 

poisoning case by arsenic. In these forensic analyses, SPring-8 and KEK-PF beamlines were 

used for minor element (Sn, Sb, Mo, Bi, Ba) analysis in the arsenic pesticide specimens, 

sampled at the crime scene as well as the neighborhood of the suspect.

January 17, 2014. A special issue of the Journal of X-ray Spectrometry examines how 

complementary X-ray spectrometry methods may assist the forensic investigations of 

the future. It is evident from this edition that X-ray spectrometry techniques have a great 

range of potential and exciting new applications, which could have a signifi cant impact 

on police investigations.

January 20, 2014. Multitalented graphene is wowing scientists the world over. The 

Sydney Morning Herald reports on those at the forefront of game-changing Australian 

research.

January 21, 2014. The United Nations has announced that 2014 is the International Year 

of Crystallography. An opening ceremony, hosted by the United Nations Educational, 

Scientifi c and Cultural Organisation (UNESCO) in Paris on 20 January, was followed by a 

two-day symposium celebrating the technique.

January 21, 2014. A team of researchers from the ESRF, Grenoble, France, and the Lon-

don Centre for Nanotechnology (LCN) describes the results of their theoretical study of 

the extent to which it is possible to extract information on the wave function of complex 

oxides using resonant X-ray techniques.

January 21, 2014. Gamma valerolactone, the secret sauce of the new biofuel process. 

Researchers from the University of Wisconsin – Madison have fi gured out a chemical 

treatment that, given a bit of time, can completely dissolve any plant matter, including 

wood.

January 21, 2014. Projecting on transparent screens is possible, thanks to specially 

designed nanoparticles. Researchers at the Massachusetts Institute of Technology have 

come up with a method that they say is cheaper than current methods, using nanoparti-

cles that interact with a single color in the visible spectrum.

January 21, 2014. Water ice is the most abundant solid material in the universe. Much of 

it was created as the byproduct of star formation, but not all of it. John Bradley of Law-

rence Livermore National Laboratory and his team may have discovered a new source of 

water in our solar system. His lab experiments reveal that the solar wind may be creating 

water on interplanetary dust.

January 21, 2014. The National Association of Colleges and Employers (NACE), the 

non-profi t group that puts together the salary information, has released a table showing 

the starting salary breakdown for the 10 top-earning specialized degrees. It turns out that 

grads who majored in petroleum engineering earn, on average, $32,500 a year more than 

mechanical engineering majors.
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The Adventures of Captain Nano
MOVIN’ — Nano-scaled, the Captain sets out to confront the NIBs once more. This time he’s got wheels.
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Irradiation eff ects and micro-structural 

changes in large grain uranium dioxide fuel 

investigated by micro-beam X-ray diff raction. 

Mieszczynski, C.; Kuri, G.; Degueldre, C.; Martin, M.; 

Bertsch, J.; Borca, C.N.; Grolimund, D.; Delafoy, Ch.; 

Simoni, E. Journal of Nuclear Materials. Jan2014, 

Vol. 444 Issue 1-3, p274-282. 9p. 

DOI: 10.1016/j.jnucmat.2013.09.054.

Characterization of iron in airborne 

particulate matter. Tavares, F. V. F.; Ardisson, J. 

D.; Rodrigues, P. C. H.; Brito, W.; Macedo, W. A. A.; 

Jacomino, V. M. F. Hyperfi ne Interactions. Jan2014, 

Vol. 224 Issue 1-3, p109-119. 11p. 

DOI: 10.1007/s10751-013-0823-8.

Chemical composition of marine sediments in 

the Pacifi c Ocean from Sinaloa to Jalisco, Mex-

ico. Martinez, T.; Tejeda, S.; Lartigue, J.; Zarazua, G.; 

Avila-Perez, P.; Ramos, A.; Navarrete, M.; Mulller, G. 

Journal of Radioanalytical & Nuclear Chemistry. 

Jan2014, Vol. 299 Issue 1, p827-834. 8p. 

DOI: 10.1007/s10967-013-2704-7.

Characterization of lead glazed potteries 

from Smyrna (İzmir/Turkey) using multiple 

analytical techniques; Part II: Body. Özçatal, M.; 

Yaygıngöl, M.; İssi, A.; Kara, A.; Turan, S.; Okyar, F.; 

Pfeiff er Taş, Ş.; Nastova, I.; Grupče, O.; Minčeva-Šu-

karova, B. Ceramics International. Jan2014, Vol. 40 

Issue 1, p2153-2160. 8p. 

DOI: 10.1016/j.ceramint.2013.07.132.

Characterization of biomass and high carbon 

content coal ash for productive reuse appli-

cations. Yeboah, N.N. Nortey; Shearer, Christo-

pher R.; Burns, Susan E.; Kurtis, Kimberly E. Fuel. 

Jan2014, Vol. 116, p438-447. 10p. 

DOI: 10.1016/j.fuel.2013.08.030.

Structural and elemental X-ray microanalysis 

with synchrotron radiation in confocal ge-

ometry. Sosa, Carlos M.; Sánchez, H. Jorge; Pérez, 

Carlos A.; Perez, Roberto D. Nuclear Instruments & 

Methods in Physics Research Section B. Jan2014, 

Vol. 319, p171-176. 6p. 

DOI: 10.1016/j.nimb.2013.10.021.

Simultaneous assessment of phase chemistry, 

phase abundance and bulk chemistry with 

statistical electron probe micro-analyses: 

Application to cement clinkers. Wilson, William; 

Krakowiak, Konrad J.; Ulm, Franz-Josef. Cement & 

Concrete Research. Jan2014, Vol. 55, p35-48. 14p. 

DOI: 10.1016/j.cemconres.2013.09.013.

Measurements of liquid and glass structures 

using aerodynamic levitation and in-situ high 

energy x-ray and neutron scattering. Weber, 

J.K.R.; Benmore, C.J.; Skinner, L.B.; Neuefeind, J.; 

Tumber, S.K.; Jennings, G.; Santodonato, L.J.; Jin, 

D.; Du, J.; Parise, J.B. Journal of Non-Crystalline 

Solids. Jan2014, Vol. 383, p49-51. 3p. 

DOI: 10.1016/j.jnoncrysol.2013.03.035.

Structure analysis and multiferroic properties 

of Zr4+ doped BiFeO3 ceramics. Xie, Junjie; Feng, 

Chude; Pan, Xiuhong; Liu, Yan. Ceramics Interna-

tional. Jan2014, Vol. 40 Issue 1 Part A, p703-706. 

4p. DOI: 10.1016/j.ceramint.2013.06.058.

Study of crystallization of PbO–WO3–P2O5 

glasses by thermoanalytical and spectroscop-

ic methods. Rösslerová, Ivana; Koudelka, Ladislav; 

Černošek, Zdeněk; Mošner, Petr; Beneš, Ludvík. 

Journal of Non-Crystalline Solids. Jan2014, Vol. 

384, p41-46. 6p. 

DOI: 10.1016/j.jnoncrysol.2013.05.006.

Mössbauer and X-ray study of the Fe65Ni35 

invar alloy obtained by mechanical alloy-

ing. Rodriguez, R. R.; Valenzuela, J. L.; Tabares, J. 

A.; Pérez Alcázar, G. A. Hyperfi ne Interactions. 

Jan2014, Vol. 224 Issue 1-3, p323-330. 8p. 

DOI: 10.1007/s10751-013-0834-5.

Study of titanate nanotubes by X-ray and 

electron diff raction and electron microscopy. 

Brunatova, Tereza; Popelkova, Daniela; Wan, Wei; 

Oleynikov, Peter; Danis, Stanislav; Zou, Xiaodong; 

Kuzel, Radomir. Materials Characterization. 

Jan2014, Vol. 87, p166-171. 6p. 

DOI: 10.1016/j.matchar.2013.11.010.

Quasi-monoenergetic and tunable X-rays 

from a laser-driven Compton light source. 

Powers, N. D.; Ghebregziabher, I.; Golovin, G.; Liu, 

C.; Chen, S.; Banerjee, S.; Zhang, J.; Umstadter, D. P. 

Nature Photonics. Jan2014, Vol. 8 Issue 1, p28-31. 

4p. DOI: 10.1038/nphoton.2013.314.

Neutron scattering—The key characterization 

tool for nanostructured magnetic materials. 

Fitzsimmons, M.R.; Schuller, Ivan K. Journal of 

Magnetism & Magnetic Materials. Jan2014, Vol. 

350, p199-208. 10p. 

DOI: 10.1016/j.jmmm.2013.09.028.

Temperature dependence of molecular dy-

namic arrangement in the vicinity of the glass 

transition of MEH-PPV: C60 based structures: 

X ray and impedance spectroscopy analysis. 

Dhibi, O.; Ltaief, A.; Zghal, S.; Bouazizi, A. Vacuum. 

Jan2014, Vol. 99, p80-88. 9p. 

DOI: 10.1016/j.vacuum.2013.03.021.

Spatially Resolved In Situ Measurements 

of the Ion Distribution Near the Surface of 

Electrode in a Steady-State Diff usion in an 

Electrolytic Tank with Confocal Micro X-ray 

Fluorescence. Song Peng; Zhiguo Liu; Tianxi 

Sun; Yongzhong Ma; Xunliang Ding. Analytical 

Chemistry. 1/7/2014, Vol. 86 Issue 1, p362-366. 5p. 

DOI: 10.1021/ac403188k.

Rapid, Nondestructive Elemental Analysis of 

Tree and Shrub Litter. Tighe, Matthew; Forster, 

Nicola. Communications in Soil Science & Plant 

Analysis. Jan2014, Vol. 45 Issue 1, p53-60. 8p. 

DOI: 10.1080/00103624.2013.848878.

Correlation between the residual stress and 

the density of threading dislocations in GaN 

layers grown by hydride vapor phase epitaxy. 

Barchuk, M.; Röder, C.; Shashev, Y.; Lukin, G.; Mot-

ylenko, M.; Kortus, J.; Pätzold, O.; Rafaja, D. Journal 

of Crystal Growth. Jan2014, Vol. 386, p1-8. 8p. 

DOI: 10.1016/j.jcrysgro.2013.09.041.

Conversion of aluminum foil to powders that 

react and burn with water. Narayana Swamy, 

Ashvin Kumar; Shafi rovich, Evgeny. Combustion 

& Flame. Jan2014, Vol. 161 Issue 1, p322-331. 10p. 

DOI: 10.1016/j.combustfl ame.2013.08.017.

Lattice deformation of wurtzite MgxZn1−xO 

alloys: An extended X-ray absorption fi ne 

structure study. Zheng, Wei; Feng, Zhe Chuan; 

Lee, Jyh-Fu; Wuu, Dong-Sing; Zheng, Rui Sheng. 

Journal of Alloys & Compounds. Jan2014, Vol. 582, 

p157-160. 4p. DOI: 10.1016/j.jallcom.2013.08.021.

In Situ Observation of Cu-Ni Alloy Nanopar-

ticle Formation by X-Ray Diff raction, X-Ray 

Absorption Spectroscopy, and Transmission 

Electron Microscopy: Infl uence of Cu/Ni Ratio. 

Wu, Qiongxiao; Duchstein, Linus D. L.; Chiarello, 

Gian Luca; Christensen, Jakob M.; Damsgaard, 

Christian D.; Elkjær, Christian F.; Wagner, Jakob 

B.; Temel, Burcin; Grunwaldt, Jan-Dierk; Jensen, 

Anker D. ChemCatChem. Jan2014, Vol. 6 Issue 1, 

p301-310. 10p. DOI: 10.1002/cctc.201300628.

Analysis of the elemental composition of 

Tang Sancai from the four major kilns in 

China using EDXRF. Ma, Bo; Liu, Long; Feng, 

Song-Lin; Xu, Qing; Feng, Xiang-Qian. Nuclear In-

struments & Methods in Physics Research Section 

B. Jan2014, Vol. 319, p95-99. 5p. 

DOI: 10.1016/j.nimb.2013.11.011.

Critical Exponents for Solvent Extraction 

Resolved Using SAXS. Ross J. Ellis. Journal of 

Physical Chemistry B. Jan2014, Vol. 118 Issue 1, 

p315-322. 8p. DOI: 10.1021/jp408078v.

XRD and Raman study on crystal structures 

and dielectric properties of Ba[Mg(1−x)/3Zrx 

Nb2(1−x)/3]O3 solid solutions. Zhang, Han; Diao, 

Chuanling; Liu, Shulian; Jiang, Shouzhen; Jing, 

Xiping; Shi, Feng. Ceramics International. Jan2014, 

Vol. 40 Issue 1, p2427-2434. 8p. 

DOI: 10.1016/j.ceramint.2013.08.016.

On the crystallinity of PVA/palm leaf bio-

composite using DSC and XRD techniques. 

Patel, Arunendra; Bajpai, R.; Keller, J. Microsystem 

Technologies. Jan2014, Vol. 20 Issue 1, p41-49. 9p. 

DOI: 10.1007/s00542-013-1882-0.

Ten seconds in the fi eld: rapid Armenian 

obsidian sourcing with portable XRF to 

inform excavations and surveys. Frahm, Ellery; 

Schmidt, Beverly A.; Gasparyan, Boris; Yeritsyan, 

Benik; Karapetian, Sergei; Meliksetian, Khachatur; 

Adler, Daniel S. Journal of Archaeological Science. 

Jan2014, Vol. 41, p333-348. 16p. 

DOI: 10.1016/j.jas.2013.08.012.

Recent Scientifi c Papers of Interest
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PIXE and XRF analysis of atmospheric aero-

sols from a site in the West area of Mexico 

City. Díaz, R.V.; López-Monroy, J.; Miranda, J.; 

Espinosa, A.A. Nuclear Instruments & Methods 

in Physics Research Section B. Jan2014, Vol. 318 

Issue Part A, p135-138. 4p. 

DOI: 10.1016/j.nimb.2013.05.095.

Structural investigations in helium charged 

titanium fi lms using grazing incidence XRD 

and EXAFS spectroscopy. Wan, Chubin; Zhou, 

Xiaosong; Wang, Yuting; Li, Shina; Ju, Xin; Peng, 

Shuming. Journal of Nuclear Materials. Jan2014, 

Vol. 444 Issue 1-3, p142-146. 5p. 

DOI: 10.1016/j.jnucmat.2013.09.049.

Understanding changes in cellulose crys-
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