
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
I participated in my fi rst emergency earthquake drill in Japan this week and discovered that 

the most important aspect of the drill was to ensure that everyone knew the proper path 

to take while evacuating the buildings to gather in a central location. During the drill I 

wondered why we were taking a rather circuitous route in evacuating the building, but it 

turned out the shortest route was past storage areas that contained high pressure gas 

cylinders and other such things you might not want to be near in an emergency.

It reminded me of the importance of prior knowledge when making decisions that will 

have an impact on how an experiment is run and the results that are produced. Rigaku’s 

SmartLab software has built in user guidance. From the very beginning of the SmartLab 

product line, the software was developed so that the knowledge of Rigaku’s highly trained 

application scientists would be captured and embedded in the instrument control software. 

After selecting the measurement that you wish to make and describing the sample, the 

software leads you through the appropriate hardware confi guration and automatic 

alignment with feedback to the user all along the way. It is like having an expert sitting 

beside you.

Enjoy the newsletter.



One-stop software package for both measurements and analyses

SmartLab Studio II is a new software package that integrates all the measurements and 

analyses you need for SmartLab 3. You can focus on your X-ray analysis without wasting 

time, since the start-up time of SmartLab Studio II and the number of logins are min-

imized and just one click switches from measurement to analysis. You can also watch 

scans from one experiment in real time while simultaneously analyzing another data set 

on the same desktop by selecting the appropriate layout.

User Guidance

User Guidance, which incorporates the acquired knowledge and experience of Rigaku 

application scientists, will lead you to the absolute best data. It selects the best optics for 

each application and performs the optics alignment automatically. User Guidance then 

automatically aligns the sample and generates the necessary measurement conditions, 

even for complicated measurements. A Package, which is an automated measurement 

sequence, has all the information that the measurement requires. Some Packages for 

hardware maintenance are preinstalled so users won’t have to perform manual optics 

alignment or detector adjustment after changing sealed tubes, for example. Users can 

create their own Packages, which can be saved for future use at any time.
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Featured Rigaku 

Journal Article
Advanced integrated X-ray 

powder diff raction suite “PDXL 2”

Application & Software Development, 

Rigaku Corporation

PDXL is an integrated powder 

diff raction analysis software suite 

including phase identifi cation and 

quantifi cation. In version 2 of the 

software, some important new 

features were implemented, e.g. 

fundamental parameters approach, 

supporting the Crystallographic 

Open Database (COD), and a wizard 

for ab initio structure determination 

for unknown or partially known 

crystal structures. In this article, these 

new features are introduced and 

discussed.

Click here for full article

Introducing SmartLab® 3 diff ractometer, the latest 

member of the SmartLab family
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Featured EDXRF 

Application Note
Sulfur in Coal

Applied Rigaku Technologies

In the burning of coal, higher sulfur 

content causes more rapid corrosion 

of metal equipment, while sulfur 

as it burns is also an environmental 

pollutant. For these reasons, 

measuring the sulfur content of coal 

is important for the characterization 

and value of the coal, and a rapid 

and simple means of monitoring 

sulfur levels in coal is critical, from 

mining to industrial use.

Click here to see full application note

See also the Ash in Coal application 

featured in the last issue. The sulfur and 

ash measurements can be combined 

into a single method, without the need 

for two analyzers or two methods.

Applications

Most analysis conditions are determined by SmartLab Studio II based on the loaded data, 

so novice users can obtain as good analysis results as possible. Furthermore, SmartLab 

Studio II prepares various parameters and enables you to set more detailed conditions 

than before, which will satisfy advanced-level users. Since SmartLab Studio II is an 

integrated software package, basic software features like user administration, materials 

database, etc. are completely unifi ed. This minimizes the time needed to learn how to use 

the software. Sophisticated features, such as new graphics and report creation, are also 

easy to master, and will strongly support you in evaluating your analysis results, preparing 

attractive presentations, and so forth.

Database and network licensing

Measurement data and analysis results are stored in a database that comes equipped 

with powerful utilities for data retrieval, data browsing, data backup, etc. This is especially 

benefi cial when managing the large numbers of huge data images obtained using a 2D 

detector. A network license is now available for SmartLab Studio II. If a lot of users access 

the same SmartLab 3 system, the management of a large amount of data can easily be 

centralized by using both database and network licensing.

Click here for more information on the SmartLab 3



The IUCr-UNESCO OpenLab Cambodia started on July 7th. The opening ceremony was 

chaired by Kim Ngun Bun (lecturer at ITC and local organizer of the event), and welcome 

speeches were given by Phol Norith (Deputy Director of ITC), Kazuyuki Inoue (Rigaku 

Corporation), Ros Soveacha (UNESCO Cambodia) and Michele Zema (IUCr, Project 

Manager for IYCr2014).

Opening remarks were followed by a talk by Dr. Bun about research activities and 

perspectives in Cambodia and at the ITC in particular. Michele Zema (IUCr) then 

introduced the global IUCr-UNESCO OpenLab project and the worldwide activities 

taking place during IYCr.

The afternoon was dedicated to the basics of symmetry and diff raction (M. Zema). 

On the second and third days, Dr. Yue Bing (Rigaku Corporation) introduced the topic 

of X-ray powder diff raction, including systems, methods and instrumentation.
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Lab in the Spotlight
IUCr-UNESCO Rigaku OpenLab in Cambodia

Institute of Technology of Cambodia, Phnom Penh, Cambodia

Inst. of Tech. of Cambodia Kim Ngun Bun Students arriving

Conferences 

and Workshops
Join Rigaku at future meetings

In June, Rigaku introduced the new 

SmartLab 3 at the European Powder 

Diff raction Conference (EPDIC) held 

at Århus University, Århus, Denmark. 

Shown above is the Rigaku booth 

where a SmartLab goniometer and 

the new SmartLab 3 system was 

available for attendees to view.

Rigaku will be sponsoring, attending 

or exhibiting at the following confer-

ences and trade shows:

Denver X-ray Conference

Big Sky, MT, USA

July 28 – August 1

Microscopy and Microanalysis

Hartford, CT, USA 

August 4 – 7

IUCr 2014

Montreal, Canada

August 5 – 12

See the complete list

Phol Norith Ros Soveacha

Michele Zema
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Thin Film 

Training Textbook
Overview of the principles 

of X-ray refl ectivity (Part 7)

Our next installment of Rigaku’s thin 

fi lm training textbook concerns the 

experimental aspects of refl ectivity 

measurement. Refl ectivity measure-

ments must accurately measure a 

wide range of intensity changes 

in the extremely low angle range 

of grazing X-ray incidence. With 

grazing X-ray incidence, even 

extremely narrow X-ray beams 

produce a widespread radiation 

fi eld on the sample surface. This 

makes correct optics alignment, 

sample mounting, and sample 

alignment before measurement 

particularly important.

Click here for Part 7

The last two days were dedicated to hands-on tutorials. Students were able to collect 

powder diff raction patterns from their own samples and analyze the data.

Everybody enjoyed the great atmosphere and perfect organization. The social dinner held 

in a typical Khmer restaurant was a perfect icebreaker for all participants.

Opening session

       M. Zema Yue Bing

Coff ee break Rigaku staff Banquet

Read more about this event



Featuring advanced 3rd generation energy dispersive X-ray 

fl uorescence (EDXRF) technology, the Rigaku NEX OL represents 

the next evolution of process elemental analysis for liquid stream 

and fi xed position web or coil applications. Designed to span 

from heavy industrial through to food grade process gauging 

solutions, the NEX OL is confi gurable for use in both classifi ed 

and non-classifi ed areas.

Analyze from aluminum (13Al) to uranium (92U)

To deliver superior analytical performance and reliability, 

the EDXRF measuring head assembly was derived from the 

established Rigaku NEX QC+ high resolution benchtop 

instrument. With this proven technology, the Rigaku NEX OL 

delivers rapid, non-destructive, multi-element analyses — from 

parts-per-million (ppm) levels to high weight percent (wt%) 

concentrations — for elements from aluminum (Al) through 

uranium (U). Equipped with a 50 kV X-ray tube and SDD detector 

— together with a standardized, optimized suite of tube fi lters 

— the Rigaku NEX OL is engineered to solve a broad range of 

process control applications.

 Coating thickness and composition

In addition to analyzing liquid streams, the Rigaku NEX OL is 

designed to service web and coil applications, with the ability to 

perform multi-element composition and/or coating thickness. 

Typically a head is mounted in a fi xed position over a roller so 

that the head to surface distance is constant.

Features and benefi ts

• Real-time process control by elemental analysis

• Measure elements 13Al to 92U

• From ppm levels to weight percent (wt%)

• Robust NEX QC+ optics with SDD detector

• Industrial touch screen user interface

• Easy empirical calibration and routine operation

• Toolless routine maintenance

• Multiple remote analysis heads (non-classifi ed)

• No dangerous radioisotopes

A Broad Range of Applications

Equipped with a 50 kV X-ray tube and SDD detector — together 

with a standardized, optimized suite of tube fi lters — the Rigaku 

NEX OL is engineered to solve a broad range of process control 

applications. Some of the most common applications include:

• Polyethylene / PET manufacturing: TPA and PTA catalysts

• Metal fi nishing: plating, pickling and pre-treatment baths

• Mining: solvent extractions

• Chemicals: blending additives and resins

• Paper and plastics: release / barrier coatings, fi re retardants, 

UV stabilizers

• Woven and nonwoven fabrics: fi re retardants, UV stabilizers

• Metals: conversion coatings, other surface coatings

• Petroleum: lubricating oil additives and blending

• Pulp and paper: process water

• Industrial: waste water

Read more…
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NEX OL Process Elemental Analyzer
On-line, real-time analysis by Energy Dispersive X-ray Fluorescence (EDXRF)
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WDXRF Application Note
Granite mapping

In an eff ort to better understand the world around us, geologists are always striving to make new petrographic discoveries about even 

the most commonplace materials seen every day. Granite is one such material. Due to vast elemental variety found in mined granite, an 

interesting analytical opportunity presents itself, in which an elemental map or profi le analysis capability would be ideal.

In the fi eld of modern, cutting-edge wavelength-dispersive XRF technology, this analytical capability exists only in Rigaku’s ZSX Primus 

series of WDXRF research-grade spectrometers. 

Figure 1 depicts an ideal sample for this type of micro-mapping profi le analysis. The large mineral seen on the surface of a granite block 

and outlined in a red square was analyzed on the Rigaku ZSX Primus II for six particular elements (Al, Ca, K, Na, Si, Rb). Profi le images 

were generated in both the 2-Dimensional and 3-Dimensional graphical viewpoints, as seen in Figures 2 and 3.

The large surface mineral in the granite block shows an overall abundance of Al throughout the entire target mineral structure. Within 

the structure there are two additional areas of interest: fi rst a ‘ring’ of Ca and Na, and then centered within that formation are elevated 

levels of K and Rb. The surrounding dark patches seen on the CCD image consist of high concentrations of Si compared to the mineral. 

The Si is greatly reduced in the mineral itself as seen by the depression or valley shown in the 3-D response.

This easy-to-visualize data might now be used to further defi ne a particular seam or species of common granite for geologists and 

geo-related manufacturers, alike.

ZSX Primus II features an innovative optics-above confi guration. Never again worry about a 

contaminated beam path or down time due to sample chamber maintenance. The optics-above 

geometry eliminates cleaning worries and increases up time. Read more…

Figure 1: Granite large map image

Figure 2: 2D mapping Figure 3: 3D mapping



July 2, 2014. An analysis of six ancient Namban paper screens show that these artifacts are gilded with gold leaf that was hand-beaten 

to the nanometer scale. Study leader Sofi a Pessanha of the Atomic Physics Center of the University of Lisbon in Portugal believes that 

the X-ray fl uorescence (XRF) technique her team used in the analysis could also be used to date other artworks without causing any 

damage to them. 

July 3, 2014. The Coimbatore Jewellery Manufacturers Association (India) fi led a petition in the high court against a new policy of the 

Bureau of Indian Standards (BIS) that makes jewelry traders and outlets responsible for the purity of the hallmarked gold ornaments 

they sell. As for the XRF machines used to check purity of hallmarked gold as per BIS rules, the association said the machines are not 

capable of giving exact results. 

July 4, 2014. Commonwealth Scientifi c and Industrial Research Organization had signifi cant involvement in decoding the mystery of 

Pablo Picasso’s fi rst masterpiece, The Blue Room. CSIRO revealed that the organization’s fast X-ray detector, Maia, was the tool used in 

order to decode the mysterious picture. 

July 7, 2014. The global atomic spectroscopy market was valued at an estimated $4.02 billion in 2013 and is expected to grow at a 

CAGR of 6.4%. In 2013, North America accounted for the largest share of the global atomic spectroscopy market, followed by Europe 

and Asia. However, the Asian market will witness the highest growth in the atomic spectroscopy market. 

July 9, 2014. Scientists describe what may be the fi rst steps toward creating a new type of ultrathin, superfast, low-power, 

high-resolution, fl exible color screen. The new displays work with familiar materials, including the metal alloy already used to store data 

on some CDs and DVDs. The key property of these materials is that they can exist in two states. Zap them with heat, light, or electricity 

and they switch from one state to the other. Scientists call them phase-change materials (PCMs). 

July 11, 2014. Perovskites—any material with the same structure as calcium titanium oxide (CaTiO3)—continue to entice materials 

scientists with their ferroelectricity, ferromagnetism, catalytic activity, and oxygen-ion conductivity. In recent years, scientists realized 

that they could vastly improve the properties of perovskites by assembling them into thin fi lms. Researchers gained new insight 

into thin-fi lm superiority by probing the structure of perovskites at the X-ray Science Division 33-ID-D,E X-ray beamline at the U.S. 

Department of Energy’s Advanced Photon Source (APS), Argonne National Laboratory. 

July 11, 2014. Prof Jian Ping Gong, Professor of the Faculty of Advanced Life Science, Hokkaido University in Japan, has been awarded 

the DSM Materials Sciences Award 2014 for her exceptional contributions to the advancement of double network hydrogels and 

materials sciences at the IUPAC World Polymer Congress 2014 on 8 July. The DSM Materials Sciences Award is part of DSM’s Bright 

Science Awards Program, and is presented in cooperation with IUPAC, the International Union of Pure and Applied Chemistry. 

July 11, 2014. Leonid (Lee) V. Azaroff , an internationally known crystallographer and founding director of UConn’s Institute of Materials 

Science, died in Naples, Fla. on July 3. He was 88. A graduate of Tufts University and the Massachusetts Institute of Technology, Azaroff  

later affi  liated with the faculties of the Armor Research Foundation and the Illinois Institute of Technology. He was a guest physicist at 

the Brookhaven National Laboratory from 1961 to 1964. In 1965, he was appointed director of UConn’s newly opened Institute of 

Materials Science, and held the position until he retired from UConn in 1992. 

July 13, 2014. A British company has produced a “strange, alien” material so black that it absorbs all but 0.035 per cent of visual light, 

setting a new world record. To stare at the “super black” coating made of carbon nanotubes — each 10,000 times thinner than a human 

hair — is an odd experience. It is so dark that the human eye cannot understand what it is seeing. 

July 14, 2014. The U.S. Department of Energy’s (DOE) Brookhaven National Laboratory has won an R&D 100 Award for a novel radiation 

detector, GammaScout. The compact system provides detailed spectroscopic and imaging information about the presence and 

distribution of X-ray and gamma-ray radiation in a sample or area. 

July 21, 2014. Florida Agricultural and Mechanical University (FAMU) has been awarded a $100,000 grant by the National Science 

Foundation (NSF) Division of Materials Research to fund a project entitled “EAGER: Magnetic Interrogation of Mesoscale Materials.” 

EAGER is a materials research program that brings together the disciplines of physics, chemistry, biology and engineering. The grant 

dollars will fund a pilot program housed at the National High Magnetic Field Laboratory, the world’s highest-powered magnet 

laboratory, which is located in Tallahassee. 

Material Analysis in the News
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Scientifi c Book Review
Proof: The Science of Booze
By Adam Rogers

Houghton Miffl  in Harcourt Publishing, New York, 

272 pp, ISBN: 978-0547897967. 

Adam Rogers’ recent work, Proof: The 

Science of Booze, is exactly as its subject 

matter would suggest: fun. Rogers’ own 

passion for a good brew comes through 

quite vividly, and motivates the text quite 

nicely. 

He attempts to trace the “life” of alcohol, 

from its “conception” via fermentation to 

its “haunting” of the human body via the 

infamous hangover. Rogers also touches 

on the history of alcohol as a beverage fi t 

for human consumption.

Rogers’ claim that there is not a substan-

tial scientifi c explanation for the hang-

over (and likewise, there is no “cure-all”) 

intrigues me. As I have been required to 

read The Odyssey multiple times for aca-

demic purposes (as well as having read 

it once as a child for pleasure), I found it 

particularly entertaining—and perhaps 

a bit disconcerting—that a hangover 

severe enough to result in psychiatric 

dissociation is called Elpenor syndrome. 

Its namesake was a sailor companion of 

Odysseus in Homer’s epic, who got drunk 

and fell asleep on the roof of Circe’s castle, 

only to fall off  and die when he woke. 

I had always been told, and believed, that 

hangovers were caused by dehydration, 

and that the best prevention and cure 

was simple hydration. Rogers does not 

deny that drinking alcohol dehydrates 

you, but he claims that this dehydration 

does not solely account for the painful 

reality of the morning after. 

Rogers also debunks the myth that vodka 

does not cause hangovers, as well as 

the myth that more drinking (i.e. Bloody 

Marys) are an eff ective cure. Studies have 

shown that people who drink enough 

vodka to raise their blood alcohol content 

(BAC) to between 0.1 and 0.15 get hang-

overs, as do people who drink enough of 

almost any other kind of alcohol. Morn-

ing cocktails may temporarily delay the 

crippling eff ects of a hangover, but the 

hangover is inevitable. 

Rogers quite entertainingly details 

the results of his own self-proclaimed 

hangover experiment, where he and two 

of his friends decided to get very drunk 

(BAC over 0.1) and test the eff ectiveness 

of various hangover “cures.” However, their 

breathalyzer was broken, so in order to 

ensure that they would have a hangover, 

they overcompensated and drank quite 

a bit. Rogers believes that they went so 

over the limit of 0.1 that anything they 

tried the next morning proved ineff ective. 

Although Rogers admits the “experiment” 

was hardly scientifi c, it is a nice anecdote 

upon which to end his book.

All in all, Rogers’ Proof is a fun read, light 

enough for summer but also substantial 

enough to make it worthwhile. 

Jeanette S. Ferrara, 
Princeton, Class of 2015



Digital model for X-ray diff raction with 

application to composition and strain 

determination in strained InAs/GaSb 

superlattices. Yifei Meng; Honggyu Kim; 

Rouviére, Jean-Luc; Isheim, Dieter; Seidman, 

David N.; Jian-Min Zuo. Journal of Applied 

Physics. p013513-1-013513-11. 11p. 

DOI: 10.1063/1.4887078.

Microfocussing of synchrotron X-rays 

using X-ray refractive lens developed at 

Indus-2 deep X-ray lithography beamline. 

Dhamgaye, V; Tiwari, M; Sawhney, K; Lodha, G. 

Pramana: Journal of Physics. Jul2014, Vol. 83 

Issue 1, p119-129. 11p. 

DOI: 10.1007/s12043-014-0757-y.

Composition variations in Cu2ZnSnSe4 

thin fi lms analyzed by X-ray diff raction, 

energy dispersive X-ray spectroscopy, 

particle induced X-ray emission, photo-

luminescence, and Raman spectroscopy. 

Nam, Dahyun; Opanasyuk, A.S.; Koval, P.V.; 

Ponomarev, A.G.; Jeong, Ah Reum; Kim, Gee 

Yeong; Jo, William; Cheong, Hyeonsik. Thin 

Solid Films. Jul2014, Vol. 562, p109-113. 5p. 

DOI: 10.1016/j.tsf.2014.03.079.

Development of a micro-XRF system for 

biological samples based on proton-in-

duced quasimonochromatic X-rays. 

Ploykrachang, K.; Hasegawa, J.; Kondo, K.; 

Fukuda, H.; Oguri, Y. Nuclear Instruments 

& Methods in Physics Research Section B. 

Jul2014, Vol. 331, p261-265. 5p. 

DOI: 10.1016/j.nimb.2013.12.043. 

The potential of multivariate analysis 

to phase identifi cation based on X-ray 

diff raction patterns. Balcerowska-Czerniak, 

G.; Wronkowski, A.; Anton’czak, A.J.; Skow-

ron’ski, L.; Wronkowska, A.A. Chemometrics & 

Intelligent Laboratory Systems. Jul2014, Vol. 

135, p126-132. 7p. 

DOI: 10.1016/j.chemolab.2014.04.010. 

Direct observation of intrinsic piezoelec-

tricity of Pb(Zr,Ti)O3 by time-resolved 

x-ray diff raction measurement using 

single-crystalline fi lms.  Takashi Fujisawa; 

Yoshitaka Ehara; Shintaro Yasui; Takafumi 

Kamo; Tomoaki Yamada; Osami Sakata; 

Hiroshi Funakubo. Applied Physics Letters. 

7/7/2014, Vol. 105 Issue 1, p1-5. 5p. 5 Graphs. 

DOI: 10.1063/1.4889803. 

The strength of ruby from X-ray diff rac-

tion under non-hydrostatic compression 

to 68 GPa.  Dong, Haini; Dorfman, Susannah; 

Wang, Jianghua; He, Duanwei; Duff y, Thomas. 

Physics & Chemistry of Minerals. Jul2014, Vol. 

41 Issue 7, p527-535. 9p. 

DOI: 10.1007/s00269-014-0664-2.

Confocal X-ray fl uorescence micro-spec-

troscopy experiment in tilted geometry.

 Czyzycki, Mateusz; Wrobel, Pawel; Lankosz, 

Marek. Spectrochimica Acta Part B. Jul2014, 

Vol. 97, p99-104. 6p. 

DOI: 10.1016/j.sab.2014.05.007.

Multielement determination of the com-

position of sulfi de ores using X-ray fl uo-

rescence analysis. Khokhlova, I.; Kuz’mina, T.; 

Roshchina, I. Journal of Analytical Chemistry. 

Jul2014, Vol. 69 Issue 7, p705-714. 10p. 

DOI: 10.1134/S1061934814070090. 

Impact of heating on the nanostructure 

of Red pine studied by small angle X-ray 

scattering. Cheng, Weidong; Wu, Zhaojun; 

Zhou, Mingyu; Xing, Xueqing; Mo, Guang; 

Wu, Zhonghua. Journal of Analytical & 

Applied Pyrolysis. Jul2014, Vol. 108, p222-227. 

6p. DOI: 10.1016/j.jaap.2014.04.013. 

In situ characterization of the eff ects of Nb 

and Sn on the anatase–rutile transition in 

TiO2 nanotubes using high-temperature 

X-ray diff raction. Verissimo, Nathália C.; 

Cremasco, Alessandra; Rodrigues, Christiane 

A.; Bertazzoli, Rodnei; Caram, Rubens. Applied 

Surface Science. Jul2014, Vol. 307, p372-381. 

10p. DOI: 10.1016/j.apsusc.2014.04.040. 

X-ray diff raction stress analysis of inter-

rupted titanium nitride fi lms: Combining 

the sin2ψ and crystallite group methods. 

Sinkovits, Theo; Zhao, Yue; O’Brien, Rebecca; 

Dowey, Steve. Thin Solid Films. Jul2014, Vol. 

562, p206-210. 5p. 

DOI: 10.1016/j.tsf.2014.04.054. 

Phase transitions in Eu doped BiFeO3: 

High pressure Raman spectroscopy and 

X-ray diff raction studies. Basu, Abhisek; 

Mukherjee, Goutam Dev. Solid State Commu-

nications. Jul2014, Vol. 189, p5-9. 5p. 

DOI: 10.1016/j.ssc.2014.03.003.

Determination of gold in ore samples by 

energy dispersive X-ray fl uorescence after 

separation and preconcentration on poly-

urethane foam. de Souza Pereira, Cristina; 

Mantovano, José Luiz; Turci, Cássia Curan; 

Ferreira, Elizabeth de M.M. Microchemical 

Journal. Jul2014, Vol. 115, p121-125. 5p. 

DOI: 10.1016/j.microc.2014.03.001. 

The Structural Stability of Soft Magnetic 

Fe-Co-Zr-W-B Metallic Glasses Investigat-

ed by the in-situ X-ray Diff raction. Michalik, 

S.; Bednarcik, J.; Pawlik, P.; Matija, R.; Sovak, P. 

Acta Physica Polonica, A.. 7/ 1/2014, Vol. 126 

Issue 1, p66-67. 2p. 

DOI: 10.12693/APhysPolA.126.66. 

Chromium compensated gallium arsenide 

detectors for X-ray and γ-ray spectroscop-

ic imaging. Veale, M.C.; Bell, S.J.; Duarte, D.D.; 

French, M.J.; Schneider, A.; Seller, P.; Wilson, 

M.D.; Lozinskaya, A.D.; Novikov, V.A.; Tolbanov, 

O.P.; Tyazhev, A.; Zarubin, A.N. Nuclear Instru-

ments & Methods in Physics Research Section 

A. Jul2014, Vol. 752, p6-14. 9p. 

DOI: 10.1016/j.nima.2014.03.033.

High intensity compact Compton X-ray 

sources: Challenges and potential of ap-

plications. Jacquet, M. Nuclear Instruments 

& Methods in Physics Research Section B. 

Jul2014, Vol. 331, p1-5. 5p. 

DOI: 10.1016/j.nimb.2013.10.078. 

Measurement of L3 subshell absorption 

jump ratios and jump factors for high Z 

elements using EDXRF technique. Kaçal, 

M.R. Radiation Physics & Chemistry. Jul2014, 

Vol. 100, p80-84. 5p. 

DOI: 10.1016/j.radphyschem.2014.03.026. 

Micro-chemical and radiological char-

acterization using γ-spectrometry and 

WDXRF spectrometry and annual eff ec-

tive dose of cigarette tobaccos. Söğüt, 

Ö.; Kocaer, A.F.; Selçuk Zorer, Ö.; Özdemir, Y.; 

Doğru, M., M. Microchemical Journal. Jul2014, 

Vol. 115, p19-26. 8p. 

DOI: 10.1016/j.microc.2014.02.005. 

Recent Scientifi c Papers of Interest
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The Adventures of Captain Nano
PARTICLE HEAD — Captain Nano gets a quick lesson on Dr. F. Furter’s abilities.
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