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Important Dates: 


• CNMS User Meeting 
-September 1-2, 2015 
Registration Deadline:  
August 19 


• 2016 UEC Election: 
-Nominations Open  
-Online Voting in October 


• Call for Proposals 
 -Deadline: October 21 
  to be announced soon! 


 


 
 


 
Visit CNMS on Facebook! 
 


Check out our website!  


Dear CNMS users, 
 


As CNMS is star ng to look back on its 10-year history, and – more importantly – forward to its 
future, this year’s user mee ng is par cularly important for us. I’m very pleased to see that the 
UEC has structured the mee ng in a rather unusual format: The emphasis on discussions and 
short presenta ons will provide us with the type of feedback that we need.  I am very much 
looking forward to the sessions in which you – as users – play the dominant role in iden fying 
needs and opportuni es. I encourage you to come prepared with ideas and sugges ons, and 
hope you will be able to use the me at the mee ng to interact with other users and to jointly 
express the most cri cal needs we can and must address. Unfortunately, no research center can 
do everything, nor will we ever be able to fulfil every wish. However, with the right feedback 
from the user community, we can focus on those areas that are most cri cally needed. 
 
The user mee ng also coincides with the nomina on deadline for the User Execu ve Com-
mi ee. It is hard to overstate the role of this commi ee – its members are the spokespersons of 
the users, and cri cally important advisors to the CNMS leadership team. If you feel that you 
have ideas and sugges ons that would make CNMS even be er, please consider offering your 


me and energy and play an ac ve role in the UEC! 
 
Finally, on a lighter note: We will once again hold a RidgeDance Film Fes val during the User 
Mee ng, and if you have short video clips or other visual material that represents your CNMS 
work, please contact Chris Rouleau at rouleaucm@ornl.gov.  And, of course, don’t forget that 
the registra on deadline for the User Mee ng is Wednesday, August 19! 


 
Best regards – and see you soon! 
Hans Christen 


 


 
 


2015 User Mee ng: September 1-2   
Agenda and Abstract Booklet now available! 
The Center for Nanophase Materials Sciences (CNMS) at Oak Ridge Na onal Laboratory and its 
User Execu ve Commi ee are pleased to announce the CNMS User Mee ng on September 1-2, 
2015 with the theme of “Planning CNMS Science for Its 2nd Decade.” This mee ng will feature a 
set of forward-looking roundtable discussion sessions with the primary goal of collec ng com-
munity input on future research direc ons and the consequent resource needs of current and 
future CNMS users.  
 
Keynote addresses will be given by Tim Lodge (U. Minnesota) and Marco Buongiorno Nardelli (U. 
North Texas). Roundtable sessions are organized around five technical focus areas, including 24 
invited speakers and more than 50 poster presenta ons. See the mee ng website at h p://
www.cnms.ornl.gov/workshops/UM2015/index.shtml for a list of roundtable topics, speakers, 
and registra on informa on. The registra on deadline is August 19 and advance registra on is 
required. 
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Fall 2015 Call for User Proposals  
The Center for Nanophase Materials Sciences is solici ng proposals for user-ini ated nanoscience 
research that will make effec ve use of CNMS facili es and staff exper se. The CNMS nanoscience 
research program provides users with access to a broad range of capabili es for nanomaterials 
design, synthesis, characteriza on, and theory/modeling/simula on, in order to carry out studies 
that will significantly advance our understanding of nanoscale phenomena and develop func onal 
nanomaterials systems. Access is provided at no cost to users for research that is in the public do-
main and intended for publica on in the open literature. The submission deadline is Wednesday, 
October 21, 2015. Approved projects will be granted access to CNMS facili es during the period 
February 1, 2016 through January 31, 2017. The CNMS website provides detailed descrip ons of 
specific CNMS Research Capabili es that are offered to users. Prospec ve users are invited and 
strongly encouraged to contact CNMS staff members in the respec ve research areas to discuss 
their proposal ideas and learn more about the specific capabili es of interest to them. 
 
** It is important to use the latest version of the CNMS Proposal Form because the equipment 
offered is subject to change and only the latest form contains the up-to-date list.** 


 


User Execu ve Commi ee Elec on 
The Center for Nanophase Materials Sciences is seeking nomina ons of candidates to run for elec-


on to the 2016 CNMS User Execu ve Commi ee (UEC), which will be elected this fall by the users. 
The UEC is the principal voice of the CNMS user community and is expected to make recommenda-


ons to CNMS management on ma ers affec ng the user community such as opera ng policies 
and needs for facili es, as well as leading planning for the annual User Mee ng. The UEC consists 
of a Chair, Vice-Chair, Secretary and up to 7 At-Large members. We are currently seeking nomina-


ons for Vice-Chair, Secretary, and three At-Large posi ons to serve two-year terms. The members 
whose terms are expiring are Milan Buncick, Zheng Gai, Martyn McLachlan, and Ray Unocic. 
Eligibility: All members of the CNMS User Group are eligible for elec on to the UEC and the cur-
rent membership list is posted at www.cnms.ornl.gov/uec/CNMSUG_members_072415.pdf.  Self-
nomina on is permissible and encouraged; also current members with expiring terms may be nom-
inated to run for re-elec on. For addi onal informa on, see the User Group Charter.  
To make a nomina on: Send an email to cnms-uec@ornl.gov iden fying the nominee(s) and the 
office(s) for which you are nomina ng them (Vice-Chair, Secretary, or At-Large). To expedite your 
nomina on, it is strongly suggested that you iden fy another CNMS user who is willing to second 
the nomina on, CC that member on your nomina ng email, and ask them to confirm their support 
by a reply to cnms-uec@ornl.gov. Nomina ons will be accepted through the end of the CNMS User 
Mee ng on September 2, 2015. 
 
Staff Updates 
Michael Hickner, has joined the CNMS as the Group Leader for the Macro-
molecular Nanomaterials Group.  Mike received his Ph.D. in Chemical Engi-
neering from Virginia Tech in 2003. Before joining the Department of Mate-
rials Science and Engineering at Penn State in 2007, he was a postdoctoral 
researcher and then staff member at Sandia Na onal Laboratories in Albu-
querque, NM.  Mike’s research has focused on the synthesis and proper es 
of ion-containing polymer membranes, measurement of water-polymer 
interac ons using spectroscopic techniques, and the design of macromole-
cules to address challenges in green energy and clean water applica ons.   
 
His work has been recognized by a Presiden al Early Career Award for Scien sts and Engineers in 
2009 and led to over 120 peer-reviewed publica ons since 2001 that have been cited more than 
6500 mes. 
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Bin Yang  
Postdoctoral Fellow, Nanomaterials Synthesis and Func onal Assembly Group 
Center for Nanophase Materials Sciences 
 


“I am interested in understanding of a broad range of fundamental proper es including 
electronic, op cal, and interfacial proper es in materials spanning from organic semi-
conductors to nanostructured materials. My research mainly focuses on manipula ng 
and u lizing the advanced electronic, op cal, and interfacial proper es of emerging 
organic/hybrid semiconductors and nanostructured materials to develop high-
performance and cost-effec ve func onal electronic devices such as solar cells, UV-
visible-infrared photodetectors, x-ray sensors, thin film transistors, light emi ng diodes, 
and memories. A variety of research equipment/techniques, such as x-ray sca ering, neutron reflec vity/sca ering, high resolu-


on transmission electron microscopy, electron beam induced current mapping, electron energy loss spectroscopy, ultrafast la-
ser spectroscopy, and Raman spectroscopy, are widely used in my studies. The reason that I chose CNMS to acquire postdoctoral 
training is because this place has highly collabora ve and mul disciplinary research teams as well as the world-class research 
facili es covering a wide range of research areas including organic conjugated molecules, nanomaterials, oxides, as well as theo-
re cal modeling.” 
 
Prior to joining CNMS, Dr. Bin Yang worked as a Research Assistant in the University of Nebraska-Lincoln. He obtained his Ph.D. 
degree in 2013 from the University of Nebraska-Lincoln, and the M.S. degree in 2010 from Hunan University, China.  
 


Here’s a recent highlight from Dr. Yang’s research at CNMS that was published in the Journal of the American Chemical Society. 
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Research Highlights 







Younan Xia 
Brock Family Chair and Georgia Research Alliance (GRA) Eminent Scholar in Nanomedicine 
Georgia Ins tute of Technology  
 
“My group’s research focuses on designing novel approaches to the facile synthesis of colloidal metal 
nanocrystals with controlled sizes, shapes, structures, composi ons, and proper es, which did not 
exist previously. These novel nanocrystals open up a world of opportuni es for many applica ons in 
plasmonics, sensing, electronics, photonics, photovoltaics, display, catalysis, fuel cells, and biomedical 
research, all of which will have a profound impact on the society.  The CNMS is a world leader in re-
search with cu ng edge facili es, instruments, techniques, and experts all dedicated toward explor-
ing and understanding fundamental scien fic ques ons in current and emerging research areas.  At 
the CNMS, we make extensive use of the aberra on-corrected, high resolu on TEM/STEM instru-
ments, as well as their atomic resolu on imaging, in situ hea ng, and elemental mapping (EDX and 
EELS) capabili es. The scien sts who work at CNMS are all experts in their field, providing tremendous 
knowledge, skill, and scien fic opinions on the work that we collaborate on with them. Their exper se 
is invaluable in not only designing experiments, but also in analyzing and understanding results and 
the data acquired. We are par cularly grateful to the collabora on with Dr. Miaofang Chi on a num-
ber of exci ng projects and to get interes ng results for joint publica ons in high impact journals.” 


Professor Xia has co-authored more than 620 publica ons in peer-reviewed journals, has been cited more than 90,000 mes, and has 
an h-index of 156. He received his B.S. degree in chemical physics from the University of Science and Technology of China (USTC) in 
1987, a M.S. degree in inorganic chemistry from University of Pennsylvania with Professor Alan G. MacDiarmid in 1993, and a Ph.D. 
degree in physical chemistry from Harvard University with Professor George M. Whitesides in 1996. 


Following is a highlight from Dr. Xia’s user research in CNMS that was recently published in Nature Communica ons. 
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The FEI Titan aberra on-corrected TEM/STEM has recently undergone a major 
upgrade to provide enhanced capabili es for analy cal and in-situ microscopy. The 
upgrades include: 
• Addi on of a large ac ve area (60mm2) EDAX silicon dri  detector (SDD) for 


high-collec on-efficiency energy dispersive X-ray spectroscopy (EDS) data ac-
quisi on.  The Titan can now be used for the simultaneous acquisi on of EDS 
and EELS spectrum images. 


• Protochips Atmosphere  gas environmental cell holder for conduc ng in-situ 
gas reac ons at pressures to 1 atm. and temperatures up to 1000°C.  This new 
holder complements other in-situ holders available for use on the Titan, in-
cluding holders for electrochemistry/liquid-flow (Protochips Poseidon), electri-
cal biasing and hea ng (Protochips Aduro), and in-situ atomic force microsco-
py (Nanofactory). 


• Gatan OneView CMOS camera with in-situ op on for high-frame-rate image/
video capture (camera will be installed by September 30, 2015). 


 
 


 
 
 
 


Peter Maksymovych is the 2015 winner of the Peter Mark Memorial Award of the AVS, which is awarded annually to a 
young scien st or engineer who has contributed outstanding theore cal or experimental work, at least part of which 
must have been published in an AVS Journal. Peter was cited “For high level fron er chemical and physical contribu ons 
to nanoscience.”  


 


 


Sergei Kalinin has been named a Fellow of AVS in recogni on of sustained and outstanding scien fic contribu ons in 
research and in par cular “For development of revolu onary scanning probe microscopy techniques and applica on to 
transforma ve scien fic discoveries in physics, chemistry, and materials sciences.” Sergei is also a past recipient of the 
Peter Mark Memorial Award (2008).  


 


 


 
 
Visit the website for more informa on and links to view open posi ons as well as other opportuni es at ORNL.  
 
 
 
 
 
 
 
 
 
We encourage feedback and sugges ons for the content of future newsle ers. We are especially interested in receiving research 
highlights from CNMS users that may be featured in future issues of this newsle er. Please email us any me you have an im-
portant paper that is accepted for publica on. 
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CNMS Honors and Awards 


New Equipment 


Career Opportunities at CNMS 
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We encourage feedback and sugges ons for the content of future newsle ers. We are especially 
interested in receiving research highlights from CNMS users that may be featured in future is-
sues of this newsle er. Please email us any me you have an important paper that is accepted 
for publica on. 


Visit CNMS on Facebook! 
 


Check out our website!  


 
As your elected 2014 User Execu ve Commi ee (UEC) 
Chair, Welcome to the CNMS!  This year already has an 
exci ng start for us with our new CNMS Director, Hans 
Christen, the addi on of the  world-class ShaRE electron 
microscopy and atom probe tomography facility into the 
CNMS user program, and the rollout of the new website.  
The CNMS provides users with access to a complete suite 
of nanoscience research and fabrica on capabili es.  The 
UEC was established as an impar al body to facilitate an 
ac ve dialog between you, the User community, and the 
CNMS leadership.  The UEC is here to voice your ques ons 
and comments and we value your input.  We are con nu-
ally looking for new ways that the User community can 
become engaged with the CNMS for mutual benefit. Feel 
free to contact me or any of the UEC members directly, or 
anonymously via the “Feedback” bu on on the CNMS website.  Your feedback improves the Us-
er experience and helps make the most of the CNMS resources to advance science and technolo-
gy.  Here are a few comments we recently received during our annual survey: 
 


• “As an undergraduate research assistant, this was a unique opportunity for me 
to get microfabrica on experience at a world-class facility. Thank you for fur-
thering my educa onal experience.” 


• “Because I come from a small university without the infrastructure to support 
some of our research projects, the access to the facili es at the CNMS is cri cal 
to our success. Moreover, the training from the staff and the annual workshops 
provide opportuni es for my students that they would not have otherwise.” 


•  “I am impressed by the scien fic quality of support given by the facility staff. 
My group has had user projects at CNMS since 2007. This collabora on has 
become very valuable for us…” 


2014 CNMS UEC Chair: 
Vivek Prabhu, NIST 


Message from the UEC Chair 
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The UEC is responsible for planning the annual CNMS User Mee ng with Workshops, so please 
hold the week of September 15-19, 2014 and visit the website for more informa on.   
 
Lastly, I wish to thank our outgoing UEC Chair, Tony Hmelo (Vanderbilt University), who will con n-
ue to serve as Past Chair, ex officio and Tony Haynes the CNMS User Program Manager for making 
2013 a success for the CNMS as we look forward to 2014. 
 
Vivek Prabhu 
Na onal Ins tute of Standards and Technology 
Gaithersburg, Maryland 


 
 


The UEC elec ons have concluded and our user community has elected a new commi ee to serve 
us. 
 
Chair (succession from 2013 Vice-Chair)– Vivek Prabhu (NIST) 
Vice-Chair—Nazanin Bassiri-Gharb (Georgia Tech) 
Secretary—Milan Buncick (Aegis Technologies Group) 
 
At-Large Members – 
    Nina Balke (ORNL/CNMS) 
 Zheng Gai (ORNL/CNMS) 
 Marian (Molly) Kennedy (Clemson U.) 
 Martyn McLachlan (Imperial College, London) 
 Megan Robertson (U. Houston) 
 Ray Unocic (ORNL/CNMS) 
 Rafael Verduzco (Rice U.) 
Past Chair, ex officio member: Tony Hmelo (Vanderbilt University) 


 
 


Hans Christen named CNMS Director 


Hans M. Christen has accepted the posi on of  Director of the 
Center for Nanophase Materials Sciences, effec ve January 1, 
2014.  
 
Hans joined ORNL in 2000 and led the Thin Films and Nanostruc-
tures group from 2006 to 2013. In 2013, he became Associate Di-
rector within the Materials Science and Technology Division and 
has managed the DOE Materials Sciences and Engineering Pro-
gram from 2011 through 2013.  
 
He received a doctorate in physics from the Ecole Polytechnique 
Fédérale, Lausanne, Switzerland, in 1994 for research performed 
at the IBM Zurich Research Lab. Hans' research has focused on the 
effects of epitaxial strain, spa al confinement, and interfacial mechanisms on the proper es of 
complex-oxide thin films, in par cular ferromagne c, ferroelectric, and mul ferroic perovskites. He 
has authored over 150 scien fic publica ons and several patents, is a fellow of the American Physi-
cal Society, and has served on a number of NSF and DOE review panels.  
 
“I’m very honored to be given the opportunity to serve the CNMS in this role,” Hans says. “The 
CNMS is a fantas c place to perform cu ng-edge research, and the user community is what makes 
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us different from other research ins tu ons. In fact, the strong interac on between engaged users and dedicated CNMS staff 
leads to much more than a few isolated research projects – it defines who we are as a Center and determines the direc on we’re 
taking within the field of nanoscience. I’m really looking forward to ge ng to know many of the users and their research, and I’m 
commi ed to the success of the CNMS as a facility that helps advance the research goals of a broad range of produc ve users.” 


 


New equipment/capabili es 


Microscopy Capabili es added from merging Shared Research Equipment (ShaRE) User Facility 
with CNMS 
 


A suite of world-class electron microscopy 
and atom probe tomography capabili es 
were added to CNMS and now users can 
take full advantage of the unparalleled ca-
pabili es for sub-Å imaging, chemical analy-
sis, and in situ/operando S/TEM characteri-
za on . The figure illustrates some of the 
TEM/STEM instruments added to CNMS 
and further details can be found on the 
CNMS website. 
There is also the opportunity to apply atom 
probe tomography (APT) resources to 
nanostructured materials. The figure below 
shows the CAMECA LEAP 4000X HR instru-
ment used for APT and a Materials Today 
highlight from E. Marquis from University 
of Oxford [E. Marquis et al., Mater. Today 
13, 34–36 (2010)] showing how APT has 
proven very powerful to analyze the atomic 
structure of bulk oxides.   


Probing the improbable: 
imaging C atoms in alumi-
na:  Scanning electron mi-
croscopy image of the 
etched polycrystalline alu-
mina surface revealing grain 
boundaries; (b) Focused ion 
beam prepared atom-probe 
tomography specimen con-
taining a grain boundary 
near the apex of the speci-
men; (c) atom-probe to-
mography reconstruc on 
showing carbon segrega on 
at this par cular grain 
boundary; (d) Concentra-


on profile across grain 
boundary along the red 
arrow shown in b). 
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    FEI Titan S 60-300    Hitachi HF 3300 Nion     Ultra STEM 100 


Cameca LEAP 4000X HR 
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Improvements We Want to Keep Quiet 


The Imaging and Nanoscale Characteriza on group is making a few improve-
ments to their imaging capabili es which they would like to keep quiet.  Spe-
cifically, they have moved three scanning probe microscopes to the ultra-quiet 
environment of the Advanced Materials Laboratory (AML).  The AML was de-
signed for high-resolu on microscopy and houses ORNL’s top electron micro-
scopes.  Both electron and now scanning probe microscopes in this excep onal 
environment are available through the CNMS user program. 
 
The three scanning probe microscopes include two atomic force microscopes 
from Asylum Research (Cypher and MFP-3D) for ambient and liquid imaging 
and a SPECS Joule-Thomson combina on scanning tunneling and non-contact 
atomic force microscope for cryogenic imaging in ultrahigh vacuum. The new 
environment for the Cypher and MFP-3D microscopes has demonstrated par-


cular improvements for force distance and electrochemical dilatometry ex-
periments at liquid-solid interfaces.  Measurement techniques presently imple-
mented for the SPECS combina on microscope include tunneling microscopy, 
scanning tunneling spectroscopy, force-distance spectroscopy and Kelvin probe 
force microscopy. The accompanying UHV system is equipped for UHV surface 
prepara on and organic thin film/molecular deposi on.  The low-noise envi-
ronment par cularly adds the ability to study a single molecule for extended 


mes and enables spectroscopy to measure local electronic density of states. 
 
 


 


 


 


Joule-Thomson Low Temperature Scanning Tunneling and Non-Contact 
Atomic Force Microscope  
This scanning probe microscope is a commercial microscope from SPECS GmBH, 
fi ed with a custom-designed molecular beam deposi on system. Opera ons tem-
peratures range from 1-77 K with intermediate temperatures using a heater at the 
sample stage. The microscope head has an independent p and sample exchange, 
provides op cal access to the p-sample junc on, and has four contacts on the 
sample holder for in-situ transport experiments. It offers excellent dri  stability at 
4K of <100 pm/hr (parallel to the surface) or be er. The microscope operates as a 
Scanning Tunneling Microscope (STM), a frequency-modulated non-contact Scan-
ning Force Microscope (FM-ncAFM) or a combina on thereof. For FM-ncAFM, a 
sharp metal p is mounted at the end of a length-extension quartz resonator with 
Q-factors above 50000. Measurement techniques presently implemented include 
tunneling microscopy, scanning tunneling spectroscopy, force-distance spectrosco-
py and Kelvin probe force microscopy. The microscope is controlled by a flexible 
Nanonis/SPECS controller that allows incorpora on of custom-designed imaging 
and spectroscopy modes.   
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Atomic imaging in liquids is demonstrated for 
calcite in deionized water using the Cypher atom-
ic force microscope in its previous home (upper) 
and its new low-noise (lower) environment. 


 


New Joule-Thomson cooled STM/nc-AFM 
for atomic imaging and spectroscopy at 1 K. 







2014A Proposal Call Results 
For the 2014A Proposal Call, there were 135 proposals submi ed and 104 were approved.  There are also projects from prior 
cycles that have been granted extensions bringing our ac ve project count to more than 290. 


Postdoctoral Opportuni es at the CNMS 
The program is open to all qualified U.S. ci zens and non-U.S. ci zens. Visit the website for more informa on and links to view 
other opportuni es at ORNL. 


 


 


New Capability Helps Overcome Limita ons in the Study of Energy and Materials Applica ons 


Researchers at the Na onal Ins tute for Computa onal Sciences (NICS), the Center for Nanophase Materials Sciences at Oak 
Ridge Na onal Laboratory (ORNL), and the University of South Carolina (USC) have developed a new computa onal capability to 
study the dynamics of prospec ve energy materials under diverse environmental situa ons. This new method employs quantum 
mechanics to understand how nuclear effects change the dynamics of nanoscale materials. The researchers used the NICS-
managed Kraken supercomputer to perform massively parallel modeling and simula on studies in which a graphene (carbon) 
flake was bombarded by an ensemble of 1,000 hydrogen atoms to examine the likelihood of accumula on (adsorp on) of the 
hydrogen on the porous graphene surface. They found that quantum nuclear effects are responsible for increased adsorp on 
selec vity of deuterium over hydrogen on graphene. Understanding how materials with light nuclei—most especially hydrogen—
behave on nanoporous surfaces is essen-


al in the design of new materials for 
energy science applica ons. 


This work has been highlighted at the 
University of Tennessee website and was 
recently published in the Journal of 
Chemical Theory and Computa on. 
Along with Jacek Jakowski of NICS, the 
research team members and co-authors 
of the ar cle were Sophya Garashchuk 
and Lei Wang of the Department of 
Chemistry and Biochemistry at USC, and 
Bobby Sumpter of the Center for 
Nanophase Materials Sciences and Com-
puter Science and Mathema cs Division 
at ORNL.  


 


New Twist on Epitaxial Growth Opens New Possibili es for Two-Dimensional Materials 


Researchers at Oak Ridge Na onal Laboratory (ORNL) and the University of 
Tennessee (UT) have developed a new technique for crea ng a two-
dimensional hybrid material of graphene and boron nitride that has a seam-
less boundary. “People call graphene a wonder material that could revolu-


onize the landscape of nanotechnology and electronics,” ORNL’s An-Ping Li 
said in a press release. “Indeed, graphene has a lot of poten al, but it has 
limits. To make use of graphene in applica ons or devices, we need to inte-
grate graphene with other materials.” 


This latest ORNL/UT work, which was published in the journal Science 
(“Heteroepitaxial Growth of Two-Dimensional Hexagonal Boron Nitride Tem-
plated by Graphene Edges”) was also highlighted in the IEEE Spectrum. 
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Le : A snapshot of a graphene (carbon) flake under bombardment by an ensemble of 1,000 hydrogen 
atoms. Right: Graph of the me-dependent absorp on probability of hydrogen on the graphene flake. 
The results were obtained from classic dynamics, computa onal quantum-mechanical approxima ons, 
and from exact quantum evolu on. 


CNMS in the News 



http://www.cnms.ornl.gov/careers.shtm�

https://www.nics.tennessee.edu/energy-materials�

http://spectrum.ieee.org/nanoclast/semiconductors/nanotechnology/new-twist-on-epitaxial-growth-opens-new-possibilities-for-twodimensional-materials�





 


 User Spotlight  


Parikshit Moitra – Graduate Research Assistant at Vanderbilt University 


“I am currently performing research in the field of electromagne c metamateri-
als, composites in which structuring is used to engineer the effec ve op cal prop-
er es of the material. I find this field fascina ng as metamaterials can exhibit nov-
el op cal proper es such as nega ve refrac ve index, ultrahigh index, and zero 
index, proper es not available in naturally occurring materials. In my recent pro-
ject conducted at CNMS, I experimentally realized a zero-index metamaterial 
(ZIM) at op cal frequencies using all-dielectric cons tuents, allowing us to avoid 
the absorp on loss that is typically present in metal-based metamaterials. ZIMs 
are par cularly interes ng as they can be used to realize direc onal transmission 
and coherent spontaneous emission from incoherent emi ers embedded within 
the material. The fabrica on of the ZIM required exper se in silicon growth and 
pa erning, including etching through thick mul layer films. Due to both the 
knowledge base and tool availability, CNMS was the ideal place to perform this 
research. The ZIMs created at CNMS had ght dimensional tolerances and the 
CNMS staff provided expert guidance and assistance in their realiza on. I especial-
ly want to acknowledge the guidance from Ivan Kravchenko, Nick Lavrik, and Dayrl 
Briggs, all of whom I worked closely with in accomplishing this research.” 


Parikshit Moitra graduated with Bachelor of Engineering from Jadavpur University, India and is currently pursuing his Ph.D. at 
Vanderbilt University under the guidance of Prof. Jason Valen ne. The goal of his research is to explore novel low-loss met-
amaterials and photonic devices using all-dielectric implementa ons. 
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Research Highlights 







CNMS Staff Spotlight 
 
Anton Ievlev – Postdoctoral Researcher at the Center for Nanophase Materials Sciences  


“I study processes of polariza on reversal in ferroelectric materials. In my research, I 
use Scanning Probe Microscopy which reveals processes occurring at the nanometer 
scale. Results of this research can be used for development of a new genera on of non-
linear op cal devices and ultrahigh density data storage devices. CNMS has a great set 
of scanning probe microscopes with outstanding characteris cs and unique techniques 
that allows advanced inves ga on and provides excellent experience for users. More-
over CNMS offers great opportuni es from theore cal modeling to experimental inves-


ga ons using neutron sca ering. All these factors create an a rac ve atmosphere for 
scien sts all around the world.” 


Anton Ievlev received his B.S., M.S. and Ph.D in Physics of condensed ma er from Ural 
Federal University, Ekaterinburg, Russia.  For his graduate research, he studied ferroe-
lectric single-crystals of lithium niobate and stron um-barium niobate using scanning probe microscopy. Part of his graduate 
research was done at the CNMS as a user project. Anton is currently a Postdoctoral Associate in the CNMS Imaging and            
Nanoscale Characteriza on group. 
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Important Dates: 


CNMS User Meeting 
    Tentative Dates: 
Aug. 31—Sept. 4, 2015 


 
 


 
Visit CNMS on Facebook! 


 


Check out our website!  


On behalf of the CNMS User Execu ve Commi ee (UEC), welcome to the first CNMS Newsle er of 2015!  I 
would like to welcome two new members of the UEC, Dr. Eric Formo from University of Georgia and Prof. 
Enrique Gomez from Penn State, as well as the re-elected members, Profs. Rafael Verduzco (Rice Universi-
ty) and Megan Robertson (University of Houston).   A big welcome back also to Prof. Molly Kennedy of 
Clemson University who returns as the new Vice Chair a er finishing her term as an At-Large member.   
 
Last year, the UEC and CNMS leadership interacted in many ways with the user community. In parallel with 
the UEC elec on, you voted for three amendments to the UEC By-Laws and all were approved. The updat-
ed By-Laws can be found on the CNMS website. A survey was sent out to over 1500 users and non-users to 
gauge interest with respect to possible capital equipment acquisi ons by CNMS. The interest level was 
rela vely uniform for all proposed equipment. The CNMS and ORNL leadership are currently evalua ng the 
possible impact of these new capabili es and we are expec ng a report back with a decision for acquisi on 
of one or more of these equipment.  
 
Of course, our biggest yearly interac on with the user base was the annual user mee ng. In 2014, the 
CNMS User Mee ng was accompanied by two workshops on advanced electron microscopy and probing 
nanoscale electromechanical response of func onal materials, which were extremely well a ended. Our 
very first Student Poster Compe on showcased more than 50 posters and was also very well a ended. 
We have tenta vely scheduled the 2015 CNMS User Mee ng for the week of August 31 through Septem-
ber 4. Please mark it on your calendar, or let the UEC know as soon as possible if there is any major conflict 
with technical conferences or workshops. We hope to see many of you on-site during the Annual Mee ng 
and are planning to repeat the great experience of the Student Poster Compe on.   
 
In September, we also had our User Sa sfac on Survey. The results were overwhelmingly posi ve with 
more than 90% sa sfied or very sa sfied with their experience at the CNMS. A CNMS subcommi ee, head-
ed by Dr. Robertson, compiled a list of the responses and sugges ons and created a report that has been 
submi ed to the CNMS leadership with four recommenda ons for further improvement of the communi-
ca ons with the user base. I would like to remind you that the UEC members are always here to listen to 
the users: You can contact me or any other UEC member at any me with your sugges ons and comments. 
Similarly, the CNMS website allows you to submit anonymously your comments and sugges ons directly to 
the CNMS leadership and program management team. Last but not least, considering the amount of posi-


ve response with respect to the interac on with CNMS staff, you can also “Thank a CNMS Staff” by using 
the appropriate link provided on the CNMS website.  
 
2014 closed on a very sad note for the CNMS community, with the tragic passing of staff member, Dr. Mi-
chael Biegalski. We will all miss Mike as a great member of our community. My condolences, on behalf of 
the whole UEC and the users group, go to his family and the CNMS staff. Please see the In Memoriam piece 
at the end of the Newsle er for informa on on the memorial fund for the educa on of his daughters and 
the online guestbook.  
 
The UEC had many accomplishments in 2014 and the biggest thank you goes out to our exi ng UEC Chair, 
Dr. Vivek Prabhu of NIST. He will con nue to serve on the UEC as an ex-officio member and Past-President. 
A big thank you also to Prof. Tony Hmelo, our past-president from University of Tennessee, and Dr. Nina 
Balke of CNMS.  Many thanks to the CNMS User Program Manager, Tony Haynes, and the CNMS Director, 
Hans Christen that have worked relessly with the UEC to make CNMS even be er over the past year.  I 
am looking forward to work with them, the UEC and all the CNMS users this year. 
 
 
 
 
Nazanin Bassiri-Gharb  
Georgia Ins tute of Technology, Atlanta, GA, USA 
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User Execu ve Commi ee (UEC) Elec on 
 
Users voted online during October to elect a Vice Chair and four At-Large members to serve on the 
2015 UEC. Eleven candidates offered their services and appeared on the ballot. Molly Kennedy of 
Clemson University was elected as Vice Chair. The winners of the At-Large seats included two new 
members, Eric Formo (University of Georgia) and Enrique Gomez (Penn State), along with two re-
elected members, Megan Robertson (University of Houston) and Rafael Verduzco (Rice University). 
Other changes in the UEC commi ee roster for 2015 include the succession of Nazanin Bassiri-
Gharb (Georgia Tech) to Chair and Vivek Prabhu (NIST) to Past Chair. Please join in thanking two 
depar ng UEC members Nina Balke (ORNL, 4 years) and Tony Hmelo (Vanderbilt University, 5 
years) for their service to the CNMS User Group. Visit the CNMS User Group website for the com-
plete list of UEC members and updates on their ac vi es throughout the year, including minutes of 
their monthly teleconferences. 
 
In parallel with the UEC elec on, CNMS Users voted to approve three amendments to the By-Laws. 
These amendments define procedures for filling mid-term vacancies on the UEC, resolving es in 
an elec on, and clarify that an At-Large member must complete their current term before seeking 
an Officer posi on. The User Group website includes a link to the updated Charter and By-Laws 
(direct link h p://www.cnms.ornl.gov/uec/CNMSUG_Charter.pdf). 
 
Users and Non-Users Provide Input on Capital Equipment for CNMS 
 


CNMS approached the UEC for advice last fall as it was upda ng its short- and long-range capital 
equipment plans. The UEC in turn ini ated a survey to gauge interest in different pieces of equip-
ment that are currently being considered for purchase in FY2015. An online survey was distributed 
to 1600 researchers during the week of November 10-14, 2014, including both users and non-
users. Five capital items were proposed in the survey – 3D lithography, in-situ TEM upgrades, elec-
trical probes for microscopes, x-ray diffrac on upgrades, GISAXS detector – and for each item par-


cipants were asked whether they would use it, knew someone else who would, or had access to 
similar equipment elsewhere. The interest level was very uniform across the board, with none of 
the proposed items being clearly favored or disfavored by the respondents. For each of the five 
items, more than a third of the respondents answered that they would use the equipment if availa-
ble at CNMS and 45% or more indicated that they know someone else who would use it. In addi-


on, 85% of the respondents reported they would not have access to such equipment elsewhere. 
These are all important factors that will be considered when making capital equipment decisions at 
CNMS, and CNMS and its UEC greatly appreciate the community taking me to provide this input. 
Also suggested by the UEC, a new field has been included on the CNMS Proposal Form giving the 
opportunity for users currently applying for access to CNMS facili es to voice their sugges ons for 
new capabili es. We hope to report back here within the next few months that one or more of 
these new instruments will be available to users at CNMS. 
 
2015A Proposal Call Results 
 
For the 2015A Proposal Call, there were 170 proposals submi ed and 125 were approved. Exten-
sions for eligible 2014A projects are underway.  More informa on on extensions… 
 
Career Opportuni es at CNMS 
 
Visit the website for more informa on and links to view open posi ons as well as other opportuni-


es at ORNL.  


CNMS User Newsletter                         


About the UEC 
-Contact information 
-Web links 


News from CNMS 



http://www.cnms.ornl.gov/uec/about_cnmsug.shtml�

http://www.cnms.ornl.gov/uec/CNMSUG_Charter.pdf�

http://www.cnms.ornl.gov/user/CNMS_Proposal_Form.docx�

http://www.cnms.ornl.gov/user/proj_extend.shtm�

http://www.cnms.ornl.gov/careers.shtm�

http://www.cnms.ornl.gov/uec/about_cnmsug.shtml�





 


 
 


The annual CNMS User Mee ng was held on the Chestnut Ridge campus of ORNL on September 16-17 with over 200 registered 
a endees. The program for this year’s mee ng was planned in its en rety by the CNMS UEC and included several new events 
such as a Best Student Poster Award compe on with more than 29 entries (winners list below), oral session on New CNMS Ca-
pabili es (4 talks), and a panel session in which CNMS and SNS leaders fielded ques ons from the a endees as well as users not 
in a endance who had the opportunity to submit their ques ons via the UEC. The User Mee ng program, including abstracts, is 
available online.   The User Mee ng was bracketed by two workshops: “Nanoscale Electromechanical phenomena in func onal 
materials” was held Sept. 15-16 (over 70 registered), and “Advanced Electron Microscopy” on Sept. 18-19 (over 90 registered). 
Both workshops included in-lab demonstra ons of relevant cu ng-edge equipment that is available to CNMS users. 
 
Scenes from the CNMS User Mee ng poster session that included more than 
50 posters and featured the first Student Poster Compe on. 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


Student award list: 
First place: Steven Brewer (Georgia Ins tute of Technology) 
Second place: Ryan Nicholl (Vanderbilt University) 
Third place: Danielle Lincoln (University of Tennessee) 
Finalist: Jilai Ding (Georgia Ins tute of Technology) 
Finalist: Yan Jin (University of Kentucky) 
Finalist: Humaira Taz (Bredesen Center, University of Tennessee) 


 
 
 


In September of each year the CNMS conducts a User Sa sfac on Survey to fulfill part of its annual repor ng requirement to 
DOE’s Office of Basic Energy Sciences (BES). The survey consists of 10 ques ons prescribed by BES that are designed to gauge 
user sa sfac on about facility opera on and user support, and to iden fy research benefits, best prac ces, and opportuni es for 
improvement. It’s also important to note that this survey provides a measure of user interest (or apathy) in terms of the frac on 
of users who take the me to respond (t-ave < 2min). The UEC has reviewed the results of the 2014 Sa sfac on Survey and pro-
vided a report with some recommenda ons for improving the user experience. The overall response of the users was over-
whelmingly posi ve, with 92-96% of users repor ng they were either Sa sfied or Very Sa sfied with the schedule, availability, 
and performance of instrumenta on and CNMS staff. Many users, while sa sfied with their experience, also offered construc ve 
sugges ons for improvements. The 3-page UEC report concluded with four recommenda ons for addressing some of the more 
common themes that cross-cut the survey comments. Broadly, all four recommenda ons iden fy needs for be er communica-


on of facility/instrument opera ng schedules, possibili es for off-hours access based on user proficiency and staff availability, 
and changes in capabili es offered, especially as related to the incorpora on of the former ShaRE user facility that occurred dur-
ing 2014. The UEC looks forward to the con nued dialogue with the CNMS and ORNL leadership over the coming months regard-
ing these recommenda ons to improve the user experience. 
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The 2014 Annual CNMS User Meeting 


Results of the 2014 User Satisfaction Survey 
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Masoud Mahjouri-Samani  
Postdoctoral Researcher, Nanomaterials Synthesis and Func onal Assembly Group  


“I am interested in laser-material interac ons for spa otemporal-resolved studies 
and control of the fundamental growth mechanisms and proper es of 0-, 1-, and 2
-dimensional nanomaterials. I am also interested in exploring the applica ons of 
nanomaterials in energy, optoelectronics, and sensing.  Lasers have the ability to 
accurately deliver specific amounts of energy into confined regions of interest in 
order to achieve a desired response that cannot be easily achieved by other 
means. My research has been focused on u lizing the spa al coherence and tem-
poral tunability of laser beams for localized hea ng or abla on, laser direct-
wri ng, laser-assisted chemical vapor deposi on, and ultrafast spectroscopy, 
thereby enabling a broad spectrum of applica ons in synthesis and characteriza-


on of func onal nanostructures.  My scien fic goals and professional aspira ons 
are greatly facilitated by having access to computa onal, synthesis, processing, and characteriza on capabili es as well as by 
interac ng with highly experienced scien sts at CNMS. Above all, interac on with other CNMS users has greatly expended my 
collabora on and scien fic network.” 


Dr. Mahjouri-Samani is currently a postdoctoral researcher in the Nanomaterials Synthesis and Func onal Assembly (NSFA) 
group.  He received his Ph.D. in Electrical Engineering from the University of Nebraska-Lincoln in 2013 specializing in laser-
assisted nanomaterials synthesis and applica ons. 


Following is a recent highlight from Dr. Mahjouri-Samani’s work at CNMS. 
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Zheng Gai 
Staff Member in the Imaging and Func onality Group 
 
“The primary focus of my research lies on understanding fundamental novel proper es of 
func onal materials in the discipline of condensed ma er physics, which includes the 
growth form and mechanisms, novel magne c proper es and electronic proper es. The 
func onal materials I am interested in are low-dimensional materials, such as surface-
based materials, metal/oxide films, complex oxide films, magne c films, as well as 
nanostructures. Especially, I am interested in the u liza on of these materials for energy 
applica ons. I use various equipment/techniques at CNMS to conduct my research. I grow 
the materials using MBE or PVD system, monitoring the quality of the material with in-situ techniques like RHEED, LEED and Au-
ger, in-situ studying the growth form, mechanisms and proper es using variable temperature STM/AFM/MFM, and ex-situ study-
ing the global proper es using XRD, MPMS and PPMS. Nanofabrica on is also used to make all kind of devices from the novel 
material.    As an experimentalist, it is very exci ng to work at CNMS where I have direct access to a large amount of state-of-art 
instrumenta on and in-house theore cal collabora ons.  Also, I like the interna onal environment at CNMS and ORNL with op-
portuni es of collabora ng with researchers from all over the world.” 


Dr. Zheng Gai is an experimentalist in the Imaging Func onality Group since 2005.  Before coming to CNMS, she was a full profes-
sor at the Department of Physics of Peking University, China. She worked as a visi ng professor in Max Planck Ins tute of Micro-
structure Physics, Halle, Germany, Tohoku University, Sendai, Japan, and State University of New York, Stony Brook. She received 
her Ph.D. in Condensed Ma er Physics in 1995 from Peking University. She has published 105 peer-reviewed papers. 


Following is a recent highlight from Dr. Gai’s work at CNMS. 
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Beginning in FY 2015, the U.S. Department of Energy Office of Science (SC), which sponsors CNMS, will require that a limited set of 
informa on rela ng to user projects at all of its facili es be transmi ed to SC at the conclusion of the each fiscal year. A subset of 
this informa on, including users’ names, ins tu onal affilia ons, and project tles, will be publicly disseminated as part of an SC 
user project database on the SC website, h p://science.energy.gov, a er the conclusion of each fiscal year. For proprietary pro-
jects, the user will be asked to provide a project tle that is suitable for public dissemina on. 
 
In a memo to DOE Office of Science Associate Directors announcing the crea on of the database, Deputy Director for Science Pro-
grams Pat Dehmer stated, “The decision to create a user projects/experiments database is founded on a philosophy that SC should 
possess a balanced collec on of informa on on both our grant recipient projects and our facility user projects/experiments. The SC 
user facili es are a public resource. A publicly-accessible SC user database has the poten al to provide a richer snapshot … and 
enhance the transparency of a complex enterprise.” Addi onal informa on about this new database and SC’s collec on of user 
sta s cs is available at h p://science.energy.gov/user-facili es/.  
 


 
 
 


Congratula ons to Bobby Sumpter on being elected Fellow of the American Physical Society!  
Bobby Sumpter is the CNMS Deputy Director and was cited for “outstanding scien fic impact and devel-
opment in computa onal so  ma er and nanoscience through the development and use of principles 
from computer science and mathema cs and the results of theore cal physics and chemistry to facilitate 
solving materials problems and discovery of new func onal materials.” 
 
 


 
 
 
 


The CNMS community was deeply saddened to learn of the passing of our friend and colleague 
Mike Biegalski in a tragic mountain biking accident at Haw Ridge Park in Oak Ridge on December 
20, 2014. Mike was a highly respected scien st at CNMS, but he was also much more: a husband, a 
father to two girls, a son, a brother, and a friend to all of us who were lucky enough to know him. 
Professionally, Mike was widely known for his exper se in growth, characteriza on, and under-
standing of high-quality oxide films and interfaces, and his work a racted many high-profile users 
to CNMS to collaborate with him. He also had quite a record of accomplishment in bicycle road 
racing as well as mountain biking. Mike will be sorely missed by all who knew him.  
 
A memorial fund has been established to assist Mike’s wife, Amy, with the educa on of their two 
young daughters, Ka a and Anya. External contribu ons via checks from friends, colleagues and 
collaborators should be made payable to Team UT-Ba elle with “Mike Biegalski Memorial Fund” 
noted on the memo line.  Checks may be delivered in person at the ORNL branch of the ORNL Fed-
eral Credit Union or mailed to ORNL FCU, A n: Lab Branch – Ryan Benne , P.O. Box 365, Oak 
Ridge, TN 37831-0365.  
 
Friends and acquaintances may also leave condolences and memories in an online guestbook at h p://
obit.weatherfordmortuary.com/obitdisplay.html?id=1462956.  
 
 
 
 
We encourage feedback and sugges ons for the content of future newsle ers. We are especially interested in receiving research 
highlights from CNMS users that may be featured in future issues of this newsle er. Please email us any me you have an im-
portant paper that is accepted for publica on. 
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Important Dates: 


• Call for User Proposals: 
deadline is October 23 


• 2014 UEC Election: 
vote online October 9-30 
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We encourage feedback and sugges ons for the content of future newsle ers. We are especially 
interested in receiving research highlights from CNMS users that may be featured in future is-
sues of this newsle er. Please email us any me you have an important paper that is accepted 
for publica on. 


Visit CNMS on Facebook! 
 


Check out our new website!  


Message from the UEC Chair 


The moment we have been wai ng for has arrived and it’s me to submit your exci ng research 
projects as the new proposal call has been just announced: the deadline for submissions is Octo-
ber 23rd. This me around the microscopy capabili es in the Shared Research Equipment 
(ShaRE) User Facility have been merged with the current capabili es in the CNMS - users will be 
able to take full advantage of these world-class microscopy and atom probe tomography capabil-
i es in the current CNMS proposal call.  I’m delighted to report that the 2013 Neutrons and Nano 
User Mee ng hosted by Oak Ridge Na onal Laboratory last August 12-15 was a grand success 
which welcomed more than 300 a endees to tour the CNMS and SNS facili es and learn more 
about the science which these shared resources support.  The technical program was organized 
by a joint sub-commi ee of the CNMS and SNS-HFIR User Groups that showcased plenary and 
invited talks in 8 technical sessions and 12 Workshops.   


 
 
Your CNMS UEC representa ves Vivek 
Prabhu, Molly Kennedy and Tony 
Hmelo worked with our SHUG col-
leagues to cra  a technical program 
that highlighted broad areas in nano-
science from so  ma er to hard 
ma er and in areas spanning biology 
to ba ery technology, energy, and 
electronics.    
 
 
 


2014 CNMS UEC Members: 
Megan Robertson, Vivek Prabhu, Tony Hmelo, Ichiro Takeuchi,  
Nazanin Bassiri-Gharb, Milan Buncick, Molly Kennedy,  Mick Hickner 
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The organizing commi ee worked relessly to solicit speakers who would showcase the collabora-
ons that are possible between our two facili es, well illustrated by CNMS Staff member Rajeev 


Kumar who addressed the synthesis of well-defined polymer block copolymers, their self-assembly, 
and field-theore c computer simula ons with direct comparison to high-resolu on neutron reflec-


vity results.  The take away message was that the CNMS and Neutron Sciences user facili es pro-
mote scien fic advancements by combining unique materials, measurement, simula on and theo-
re cal resources. We welcomed past and current Users to discuss the proposal process and tech-
nical capabili es of the shared facili es with future academic and industry Users at two dedicated 
workshops.   
 
Professor Ronald Hedden from Texas Tech commented, 


As a first- me visitor to ORNL, I was most impressed by the diverse range of facili es ac-
cessible to visitors through the proposal programs.  The mechanisms in place to foster col-
labora ons with ORNL scien sts at CNMS and SNS will be of great help as I begin to submit 
requests this fall.  Collabora ng with ORNL will be a great way to take advantage of 
unique research facili es that many universi es do not have on campus. 


 
I look forward to the con nued success of future joint user mee ngs that highlight the exci ng 
science enabled by the CNMS and Neutron Sciences Directorate. 
 
Tony Hmelo 
2013 CNMS UEC, Chair 
Vanderbilt University 


 


OPEN! CNMS Call for User Proposals: High-Impact Nanoscience Research 
The Shared Research Equipment (ShaRE) User Facility is now part of CNMS! NEW!!  
 
The Center for Nanophase Materials Sciences is solici ng proposals for user-ini ated nanoscience 
research that will make effec ve use of CNMS facili es and staff exper se. The CNMS nanoscience 
research program provides users with access to a broad range of capabili es for nanomaterials 
design, synthesis, characteriza on, and theory/modeling/simula on, in order to carry out studies 
that will significantly advance our understanding of nanoscale phenomena and develop func onal 
nanomaterials systems. Access is provided at no cost to users for research that is in the public do-
main and intended for publica on in the open literature. 
 
The submission deadline is Wednesday, October 23, 2013. Approved projects will be granted ac-
cess to CNMS facili es during the period February 1, 2014 through January 31, 2015. 
 
The CNMS website provides detailed descrip ons of specific CNMS Research Capabili es that are 
offered to users. Prospec ve users are invited and strongly encouraged to contact CNMS staff 
members in the respec ve research areas to discuss their proposal ideas and learn more about the 
specific capabili es of interest to them. 
 
2014 UEC Elec on 
This is also the me of year when we conduct the annual elec on of new members of the CNMS 
User Execu ve Commi ee (UEC). Online vo ng will be open this year from October 9 through Oc-
tober 30. This year users will be elec ng three At-Large members and two officers, the Vice Chair/
Chair-Elect and Secretary, who will all serve two-year terms star ng January 1, 2014. We will also 
be integra ng ShaRE users into the CNMS User Group star ng October 1, which means that ShaRE 
users will be eligible to vote for the CNMS UEC.  Following a four-week online nomina on period 
that closed with nomina ons from the floor during the annual User Mee ng on August 14, there 
will be a total of 13 candidates on the 2014 ballot including four ShaRE users.  So be sure to look 
for your ballot in your email on October 9! 


News from CNMS 


CNMS User Newsletter                         


Submit your proposal  
Now! 


Don’t forget to vote! 
October 9-30 


About the UEC 
-Contact information 
-Web links 



http://www.cnms.ornl.gov/user/call_proposals.shtm�

http://www.cnms.ornl.gov/capabilities/cap.shtml�

http://www.cnms.ornl.gov/uec/about_cnmsug.shtml�





 
 


NUFO User Science Exhibi on on Capitol Hill 2013 
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This year NUFO’s Exhibi on on Scien fic User Facili es was held on June 26, 2013 on Capitol 
Hill.  Seven members of the House and staff from more than 35 Congressional offices and com-
mi ees a ended the event. Representa ves from several funding agencies and professional 
socie es also joined in the exhibi on.  The exhibi on focused on three themes in research: 
Energy, Health, and Innova on.  The a endees learned first hand about the wide range of re-
search and innova on undertaken at the Na onal User Facili es.  They were also able to inter-
act directly with more than 60 users and facility representa ves who traveled to Washington 
to par cipate in the exhibi on. The CNMS was represented by three members of its User Exec-
u ve Commi ee, Tony Hmelo (Vanderbilt University),  Molly Kennedy (Clemson University) 
and Vivek Prabhu (Na onal Ins tute of Standards and Technology).  Summary of the event. 
 
 


CNMS Nanobio Workshop:  May 23–24, 2013 


 
The Nanofabrica on Research Laboratory (NRL) and Nanobio Affiliate Laboratories (Biological and Nanoscale Systems Group, 
BNSG) at the Center for Nanophase Materials Sciences organized a 2-day workshop around a por on of the ‘nanobio’ work being 
performed at the Center.  Principal Inves gators with exis ng user projects, poten al users, CNMS staff and former users were 
invited to par cipate in the workshop.  Nearly 50 par cipants a ended during the 2-day event held at the Clinch River Cabin with 
roughly 1:1 ra o of ORNL staff and students to ‘user’ par cipants. 


 


 


 


 


 


 


 


 


2013B Proposal Call Results 
 
For the 2013B Proposal Call, there were 166 proposals submi ed and 103 were approved.  There are also projects from prior cycles 
that were granted extensions bringing our ac ve project count to 282. 


 
Postdoctoral Opportuni es at the CNMS 
 
Visit the website for more informa on and links to view opportuni es at ORNL. 



http://www.nufo.org/exhibition/photos.aspx�
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New equipment/capabili es 
 
The CNMS is pleased to announce the addi on of a first-
of-its-kind Zeiss Orion Nanofab helium-ion microscope 
(HIM) to the User Program.  This is the first produc on 
model of the new Orion Nanofab series, and the very 
first to be available at a na onal user facility.  This mi-
croscope features three primary capabili es:  imaging 
and detailed ion-milling/pa erning using He-ions, and 
high-rate milling using heavier Neon ions.  It is located in 
the CNMS cleanroom to facilitate clean transfer of sam-
ples. 


The new user science that will be enabled includes:  the 
ability to image, in the manner of an SEM, at unprece-
dented resolu on and with high surface sensi vity; and 
the ability to pa ern through direct ion-milling and ex-
posure of lithographic resists, down to feature sizes of 
about 5 nm.  The instrument is complementary to a Fo-
cused Ion Beam (FIB), but capable of feature sizes 10-20 mes smaller.  Scien fically, the instrument will allow users to explore 
en rely new types of devices and engineered nanostructures that cannot be fabricated with other techniques. 


 


 


The Center for Nanophase Materials Sciences' Bobby Sumpter has been selected as 2013 UT-Ba elle 
Corporate Fellow.  He leads both the Computa onal Chemistry & Materials Science group in the 
Computer Science &Mathema cs Division and the Nanomaterials Theory Ins tute at the Center for 
Nanophase Materials Sciences. He has been excep onally produc ve at the confluence of theory 
and experiment with more than 300 papers with 6,000 cita ons.  


Congratula ons Bobby! 


 


 


 


Chengdu Liang has been elected a member of the Advisory Board of Energy & Environmental Sci-
ence.  Chengdu works in the Center for Nanophase Materials Sciences, where he develops lithium-
sulfur and lithium-ion ba eries. His research also focuses on energy conversion and storage, cata-
ly c nanomaterials, mesoporous materials and metal and metal oxide/sulfide nanopar cles. 


CNMS Honors and Awards 


CNMS User Newsletter                         







 
 


CNMS User Newsletter                         Page 5 


CNMS in the News 
 
Beyond Silicon: Transistors without Semiconductors 


Physicist Yoke Khin Yap of Michigan Technological University and his team figured out how to make virtual carpets of boron nitride 
nanotubes, or  BNNTs, which happen to be insulators and thus highly resistant to electrical charge. Using lasers, the team then 
placed quantum dots (QDs) of gold as small as three nanometers across on the tops of the BNNTs, forming QDs-BNNTs. BNNTs are 


the perfect substrates for these quantum dots due to their small, 
controllable, and uniform diameters, as well as their insula ng 
nature. BNNTs confine the size of the dots that can be deposited.  
In collabora on with scien sts at CNMS at Oak Ridge Na onal La-
boratory (ORNL), they fired up electrodes on both ends of the QDs
-BNNTs at room temperature, and something interes ng hap-
pened. Electrons jumped very precisely from gold dot to gold dot, 
a phenomenon known as quantum tunneling.   


Their work is described in the ar cle “Room Temperature Tunnel-
ing Behavior of Boron Nitride Nanotubes Func onalized with Gold 
Quantum Dots,” published online June 17 in Advanced Materials. 
In addi on to Yap and Jaszczak, coauthors include research scien-


st Dongyan Zhang, postdoctoral researchers Chee Huei Lee and 
Jiesheng Wang, and graduate students Madhusudan A. Savaikar, 
Boyi Hao, and Douglas Banyai of Michigan Tech; Shengyong Qin, 
Kendal W. Clark and An-Ping Li of the Center for Nanophase Mate-
rials Sciences at ORNL; and Juan-Carlos Idrobo of the Materials 
Science and Technology Division of ORNL. 


 


 


Breakthrough Energy-Dense Ba ery Uses Lithium and Sulfur 


It was reported in Scien fic America, the breakthrough work in lithium-
sulfur ba eries done by researchers at ORNL working on a CNMS user 
proposal lead by Chengdu Liang.  They designed and tested a com-
pletely solid lithium-sulfur ba ery with about four mes the energy 
density of comparable lithium-ion ba ery technology. Given the abun-
dance of elemental sulfur, the ba ery can also be produced at a much 
lower cost. 
 
"Our approach is a complete change from the current ba ery concept 
of two electrodes joined by a liquid electrolyte, which has been used 
over the last 150 to 200 years," said Chengdu Liang, lead author of an 
ORNL study published in the journal Angewandte Chemie Interna onal 
Edi on. 


Electrons flash across a series of gold quantum dots on boron 
nitride nanotubes. Michigan Tech scien sts made the quantum-
tunneling device, which acts like a transistor at room tempera-
ture, without using semiconduc ng materials. 



http://www.mtu.edu/news/stories/2013/june/story92119.html�
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User Spotlight  


Jie Zou - Postdoctoral Researcher at Na onal Ins tute of Standards and Technology (NIST) 


“I am interested in nanomechanics and photonics. I employ state-of-the-art nanofabrica-
on technology to develop next genera on metrology tools.  A lot of challenges emerge 


during development.   Interes ngly, I can then apply these novel tools to be er under-
stand the new phenomena, and the understanding benefits us when the challenges show 
up next me. The Casimir force project in CNMS is a perfect example of our approach.  
The collabora on with the nanofabrica on group in CNMS is crucial for our Casimir force 
project. One key requirement of our experiment is high parallelism between two microm-
achined silicon surfaces where the Casimir force will be measured. Using the advanced e-
beam lithography system with proximity effect correc on in CNMS, we achieved very 
high parallelism. I would like to men on that Dr. Kravchenko helped us a lot in the e-
beam lithography. The rich experience of the staff in CNMS is at least as a rac ve as, if 
not more than, the highly advanced facili es in CNMS.” 
 
Jie Zou received his B.S. in Physics from Peking University, China and his Ph.D. in Physics 
from the University of Florida.  For his graduate research, he studied non-Gaussian noise 
and the Casimir force using micromechanical devices.   Jie is currently a CNST/UMD Post-
doctoral Researcher at Na onal Ins tute of Standards and Technology (NIST) and he is 
working towards developing novel scanning force probes using cavity optomechanics. 
 
 


Research Highlights 


CNMS User Newsletter                         
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CNMS Staff Spotlight 
 


Alex Puretzky - Senior R&D Staff member in the Nanomaterials Synthesis and Func onal Assembly Group 


“I’m interested in understanding both mechanisms of nanomaterial synthesis and how their 
synthesis condi ons affect their structure and proper es.  I synthesize nanomaterials primarily 
using laser abla on and chemical vapor deposi on processes, and the materials include carbon 
nanotubes, unusual nanopar cles such as carbon nanohorns, and most recently graphene and 
other 2D-nanostructures for energy applica ons.  The core of my research at ORNL has been 
on applying my spectroscopy exper se for the development and applica on of fast op cal di-
agnos cs for in-situ studies of growth of nanostructured materials and thin films.  These were 
first successfully applied to understand the mechanisms involved in laser abla on synthesis of 
thin films, then carbon nanotubes and nanowires, and now graphene and other 2D nanostruc-
tures.  I’m glad to see that our exper se in this field has a racted many users to CNMS.  Cur-
rently, my research at CNMS is focused on laser spectroscopic characteriza on of 2D nano-
materials and their func onali es.  It is very exci ng to work at CNMS because of new chal-
lenges coming regularly from users, new advanced equipment, and strong theore cal sup-
port.” 


Dr. Alex Puretzky is a Senior R&D Staff member at the CNMS in the Nanomaterials Synthesis and Func onal Assembly Group.  Be-
fore joining CNMS, he worked at ORNL’s Materials Science and Technology Division and the University of Tennessee’s Department 
of Materials Science and Engineering as a Research Associate Professor, and he con nues to maintain strong research collabora-


ons with both. Before coming to ORNL in 1992 he was a Research Scien st at the Ins tute of Spectroscopy, Moscow, Russia.  He 
received his M.S. in Physics from Moscow Ins tute of Physics and Technology, his Ph.D. in Physics from the Ins tute of Spectrosco-
py, and his Ph.D. in Laser Spectroscopy from the Ins tute of Chemical Physics, Moscow, Russia.  He has published more than 200 
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Deadline April 30 
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September 15-19, 2014 
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We encourage feedback and sugges ons for the content of future newsle ers. We are especially 
interested in receiving research highlights from CNMS users that may be featured in future is-
sues of this newsle er. Please email us any me you have an important paper that is accepted 
for publica on. 


Visit CNMS on Facebook! 


 


Check out our website!  


 
Welcome to the April 2014 CNMS Newsle er! 
 
Save the dates of September 15-19th for the 2014 CNMS 
User Mee ng with two Workshops: Electrochemical Strain 
Microscopy organized by Sergei Kalinin and Art Baddorf 
and Advanced Electron Microscopy: Recent Develop-
ments for In Situ Microscopy and Imaging/Spectroscopy 
organized by Ray Unocic and Juan Carlos Idrobo.  The User 
Mee ng will include Plenary and Invited User speakers in 
addi on to contributed talks and posters.  Details on how 
to submit your abstracts will be posted shortly at the 
CNMS website.  
 
In case you missed it, the ShaRE microscopy facili es were included in the last CNMS 
User Proposal call and accounted for nearly 1/3 of approved CNMS projects.  We look 
forward to con nued success and excellent proposals from our expanding user commu-
nity. You may learn more about the capabili es brought by the merge with ShaRE at the 
workshop and on page 3 of this newsle er.  
 
The UEC is here to voice your ques ons and comments and we value your input.  Feel 
free to contact any UEC members directly or anonymously via the “feedback” bu on on 
the CNMS homepage.    
 
Many thanks go to Viviane Schwartz for all her efforts in pu ng together these news-
le ers.  
 
Vivek Prabhu 
Na onal Ins tute of Standards and Technology 
Gaithersburg, Maryland 


2014 CNMS UEC Chair: 
Vivek Prabhu, NIST 
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The CNMS con nues to be extremely proud of its vibrant and successful User Program.  Maintain-
ing a robust environmental, safety, and health (ESH) envelope at CNMS is a primary focus at our 
facility and ensuring that Users work safely and remain ESH compliant is our number one goal.  The 
con nued success of our ESH program is a total team effort including but not limited to the division 
director, research group leaders, researchers, administra ve staff, Opera ons, and last but most 
assuredly not least, our User community.  The effec veness of CNMS is highly dependent on work-
ing safely and the excellent efforts put forth by Users and CNMS staff con nues to provide a strong 
framework for state-of-the-art nanoscale materials research.  CNMS Users are always encouraged 
to visit our CNMS/ESH webpage and ask ques ons and/or seek advice with a very important pre-
mise being that there are no stupid or silly ques ons. For any ESH concerns, in addi on to your 
technical contact, users should feel free to contact me: I am located at the ground floor, room  
J-G56, and my email is hollenbecksm@ornl.gov. 
 
Thanks to all our Users for making CNMS a success!!!   
 
Sco  Hollenbeck 
CNMS Opera ons Manager 
 


 


  
OPEN! CNMS Call for User Proposals: High-Impact Nanoscience Research 
 
Deadline for submission: Wednesday, April 30, 2014 
 
The Center for Nanophase Materials Sciences (CNMS) at Oak Ridge Na onal Laboratory (ORNL) is 
solici ng proposals for user-ini ated nanoscience research that will make effec ve use of CNMS 
facili es and staff exper se. The CNMS nanoscience research program provides users with access 
to a broad range of capabili es for nanomaterials design, synthesis, characteriza on, and theory/
modeling/simula on in order to carry out studies that will significantly advance our understanding 
of nanoscale phenomena and develop func onal nanomaterials systems. Access is provided at no 
cost to users for research that is in the public domain and intended for publica on in the open lit-
erature.  
 
The CNMS website provides detailed descrip ons of specific CNMS Research Capabili es that are 
offered to users. Prospec ve users are invited and strongly encouraged to contact CNMS staff 
members in the respec ve research areas to discuss their proposal ideas and learn more about the 
specific capabili es of interest to them. 
 
Thank a Staff Member 
 
The CNMS User Execu ve Commi ee recently requested a new channel to allow users to show 
their apprecia on and let CNMS Management know about staff members that had provided excep-


onal assistance during the execu on of a user project.  Visit the User Group page of the CNMS 
website to find our “Thank a CNMS Staff Member” bu on!  CNMS management will review sub-
missions periodically and award special recogni on for staff who have provided user support 
“above and beyond” the rou ne. 
 
Addi onally, users have an opportunity to suggest to CNMS management ideas for new equipment 
or scien fic exper se that they would like to see at CNMS – use the Sugges on Box for that! 
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New Equipment/Capabili es 


Liquid cell microscopy is an emerging in situ S/TEM based characteriza on technique 
that allows for the direct imaging and analysis of liquid phase phenomena at high 
spa al and temporal resolu on. This method u lizes microfabricated silicon micro-
chip devices to encapsulate thin layers of liquids between electron transparent view-
ing membranes to probe nanoscale chemical and electrochemical processes. The 
system is part of a unique suite of specialized in situ TEM holders in the CNMS elec-
tron microscopy group.   A recent applica on (ORNL microscopy system delivers real-


me view of ba ery electrochemistry) appears in an ar cle published in Chemical 
Communica ons and highlighted under CNMS in the News below.  Prospec ve users 
that are interested in learning more about this new CNMS capability are encouraged 
to contact Dr. Raymond Unocic at unocicrr@ornl.gov. 


 


Career Opportuni es at the CNMS 


Currently, there are 11 posi ons open.  The most recent pos ngs include: R&D Staff Scien st-Polymer Program, Senior Polymer 
Scien st, Postdoctoral Research Associate-Microfluidics.  Visit the website for more informa on and links to view open posi-


ons as well as other opportuni es at ORNL.  


 
NUFO Newsle er 


The Na onal User Facility Organiza on (NUFO) is now publishing a newsle er available online. Founded in 1990, NUFO repre-
sents the interests of all users who conduct research at U.S. Na onal Scien fic User Facili es, as well as scien sts from U.S. uni-
versi es, laboratories, and industry who use similar facili es outside the United States. The NUFO Newsle er keeps us informed 
about news and events that are of interest to the user community.  Please, visit their website to find out about the latest up-
dates! 


 


 


ORNL microscopy system delivers real- me view of ba ery electro-
chemistry 


Using a new microscopy method, scien sts at ORNL can image and measure electro-
chemical processes in ba eries in real me and at nanoscale resolu on.  They used a 
miniature electrochemical liquid cell that is placed in a transmission electron micro-
scope to study an enigma c phenomenon in lithium-ion ba eries called the solid 
electrolyte interphase, or SEI, as described in a study published in Chemical Commu-
nica ons and highlighted at Science Daily and ClimateWire. 
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Researchers grow carbon nanofibers using ambient air, without toxic ammonia 


Materials science researchers from North Carolina State Universi-
ty (NCSU) and CNMS have demonstrated that ver cally aligned 
carbon nanofibers can be manufactured using ambient air, mak-
ing the manufacturing process safer and less expensive. Ver cally 
aligned carbon nanofibers hold promise for use in gene-delivery 
tools, sensors, ba eries and other technologies. 


“This discovery makes VACNF manufacture safer and cheaper, 
because you don't need to account for the risks and costs associ-
ated with ammonia gas,” says Dr. Anatoli Melechko, Associate 
Professor, Department of Materials Science and Engineering at 
NCSU and lead scien st in the paper published at Nanomaterials 
and Nanotechnology and highlighted in Science Daily. “This also 
raises the possibility of growing VACNFs on a much larger scale.” 


 


 


 


User Spotlight  
 


Zhigang Jiang – Associate Professor in the School of Physics at Georgia Ins tute of Technology 


“Probing energy, symmetry and dispersion of low-lying excita ons and 
studying many-body effects in novel electronic materials via spectroscopy 
techniques are longstanding goals of my research program.  At CNMS, I am 
currently collabora ng with Dr. An-Ping Li in studying the ballis c transport 
in epitaxial graphene nanoribbons using four-probe scanning tunneling 
microscope, and with Dr. Petro Maksymovych in probing the topological 
surface states of the Kondo insulator, samarium hexaboride, using low-
temperature scanning tunneling spectroscopy. These measurements 
would not be possible without the state-of-the-art user facili es in the 
Imaging and Nanoscale Characteriza on Group, as well as the dedicated 
technical support from both Dr. Li’s and Dr. Maksymovych’s groups.” 


Dr. Jiang joined the School of Physics at Georgia Tech in 2008, where he is 
currently an Associate Professor. Before joining Georgia Tech, he was a 
Postdoctoral Fellow at the Na onal High Magne c Field Laboratory, co-sponsored by Columbia University and Princeton Univer-
sity. He received his Ph.D. in Experimental Condensed Ma er Physics in 2005 from Northwestern University and his B.S. in Phys-
ics in 1999 from Beijing University, China. 


Following is a recent highlight from Prof. Jiang’s work at CNMS. 
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Research Highlights 







 
CNMS Staff Spotlight 


 
Kai Xiao – Staff Member in the CNMS Nanomaterials Synthesis and Func onal Assembly Group 


“I’m interested in understanding and controlling the synthesis and processing 
of thin films and nanostructured materials for optoelectronic devices (see re-
cent example below). Specifically, my first research interest is in developing and 
using organic semiconduc ng materials in organic thin film devices (including 
photovoltaics, field-effect transistors, and memories) for fundamental under-
standing of their electronic proper es, to discover new physical phenomena, 
and to contribute to the development of new prac cal electronic applica ons. 
Another recent focus area is on ra onal design and controlled synthesis, char-
acteriza on, processing and applica ons of novel 2D layered materials (organic, 
inorganic and their hybrid) and fundamental inves ga on of their new chemi-
cal, op cal, electronic and magne c proper es. My research at CNMS includes 
thin film and nanoscale device fabrica on integra ng new materials, develop-
ing new technological processes and physical characteriza on. Establishing a 
rela onship between molecular organiza on and physical proper es is funda-
mental towards nano-engineering devices. It is very exci ng to work at CNMS 
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and collaborate with staff scien sts and users from different backgrounds because my research is highly interdisciplinary and com-
bines organic/inorganic nanomaterial synthesis and processing, optoelectronic devices and physical aspects. CNMS has excellent 
complementary exper se from chemists, physics, materials scien st and engineers, theorists and they are open to new challenges 
coming regularly from users.”  


Dr. Kai Xiao is a staff scien st in the CNMS Nanomaterials Synthesis and Func onal Assembly Group and a joint faculty at Depart-
ment of Computer Science and Electrical Engineering at University of Tennessee at Knoxville.  He received his M.S. in Materials in 
2001 from Ins tute of Metal Research, Chinese Academy of Sciences and his Ph.D. in Physic Chemistry in 2004 from Ins tute of 
Chemistry, Chinese Academy of Sciences.  He worked as a Postdoctoral Associate at CNMS and became a Staff Scien st in 2008.  He 
has published approximately 70 papers, 3 book chapters and has several patents. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Congratula ons to Nina Balke!  She has just been elected a vice-chair for the next Gordon Research Conference on Ba eries:   
Advances in Characteriza on, Analysis, Theory and Modeling of Basic Processes in 2016. 


Staff Honors 
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April 2015  CNMS User Newsletter                         http://cnms.ornl.gov/ 


Important Dates: 


• Call for User Proposals:  
Deadline April 29 


• CNMS User Meeting 
 September 1—2 


• Webinar on PFM 
May 4 and May 6 


• Joint NSRC Workshop 
June 8—10 


 
 


 
Visit CNMS on Facebook! 
 


Check out our website!  


Welcome to the Spring 2015 CNMS Newsle er. 
 


We have a full set of news for you, but first and foremost, I want to start by drawing your a en-
on to the dates for our Annual User Mee ng: The mee ng will be held on Wednesday, Septem-


ber 2, 2015. 
 


The format for the mee ng this year has substan ally changed from previous years. Specifically, 
we are going to have five roundtables, highligh ng emerging topics, of general interest to the 
CNMS user community and staff. This format was chosen to enhance the contribu on of the 
user (and future user) community into the strategic planning for CNMS. We are hoping to create 
a format that will result in open discussions on current challenges and future direc ons, iden fy 
areas of growth need for CNMS, and result in frui ul future collabora ve and teaming efforts. 
 


Each session will have mul ple invited talks and allow for general contribu ons, too. However, 
all talks will be accompanied by posters, and the oral presenta ons will be kept in short format, 
focused on emerging opportuni es and direc ons forward. All sessions will include a substan al 
amount of open floor discussion, which are expected to result in a set of recommenda ons to be 
discussed at the plenary Strategic Planning session with the CNMS leadership and all the 
mee ng a endees. The UEC plans to submit the resul ng document, a er appropriate reorgani-
za on and write-up, to the CNMS leadership, as direct input from the users cohort for the 2015-
2016 CNMS Strategic Planning process. 
 


I want to also draw your a en on to the update to the CNMS webpage on Opera ng Hours. We 
want to stress once more that in many cases, it is possible to arrange for a er-hours opera ons 
a er direct discussion with the appropriate staff members. Such arrangements will be especially 
useful if made in advance of the visit. New emphasis was placed on this directly a er input from 
the UEC to the CNMS leadership, based on the annual User sa sfac on survey. I want to reiter-
ate that is vital for you to con nue communica ng directly with the UEC and the CNMS. Send us 
an email, pick up the phone and call us (our contact info is on the User Group webpage). We 
want to hear from you: any idea, sugges on and recommenda on has the poten al to make 
CNMS is a be er place for both the staff and the external users. 
 
Remember to save the date for our Annual mee ng in September and I am looking forward to 
meet you there.   
 


Nazanin Bassiri-Gharb  
Georgia Ins tute of Technology, Atlanta, GA, USA 


Spring 2015 Call for User Proposals 
The spring proposal call was announced March 2 with a proposal deadline of Wednesday, April 
29. No fica ons of proposal decisions should be made during the week of June 22 and approved 
projects eligible to start work beginning August 1. If you have a project due to expire on July 31, 
2015, and would like to con nue, this is the me to submit a new proposal. See User Program >> 
Ac ve Projects on the CNMS website for a list of projects and PIs with expira on dates. 
 
** It is important to use the latest version of the CNMS Proposal Form because the equipment 
offered is subject to change and only the latest form contains the up-to-date list.** 
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2015 User Mee ng: September 1-2 
The CNMS UEC con nues to develop plans for the 2015 CNMS User Mee ng. Current plans are for 
this year’s mee ng to be concentrated into one day on Wednesday, September 2, and have a 
different format than past mee ngs. The format is being revised to increase opportuni es for 
members of the user community to provide input and feedback to CNMS and the UEC, especially to 
make the mee ng more forward-looking rather than reflec ve on past research accomplishments. 
In the current plan, the core of the User Mee ng will consist of several parallel discussion sessions 
providing opportuni es for a endees to exchange perspec ves on various aspects of the CNMS 
Strategic Plan with CNMS management and staff. Results of those break-out sessions will be shared 
in a Strategic Planning session at the end of the day, which will provide a basis for the UEC to gen-
erate a set of recommenda ons for considera on by CNMS management during the annual update 
of the CNMS Strategic Plan later this year.  Featured workshops are being planned for the day be-
fore the User Mee ng, September 1.  
 
Webinar on Piezoresponse Force Microscopy: May 4 and May 6 
CNMS’ Sergei Kalinin will join Asylum Research President and co-founder Dr. Roger Proksch to co-
host a two-part webinar series May 4 and May 6 on piezoresponse force microscopy in electrome-
chanical coupling as one of the fundamental mechanisms underlying the func onality of many ma-
terials. For more informa on or to register for this webinar visit h p://www.asylumresearch.com/
News/News.shtml#PFM-Webinar. 
 
Joint NSRC Workshop on Materials Imaging: June 8-10 
The five Nanoscale Science Research Centers are jointly organizing a workshop on “Big, Deep, and 
Smart Data Analy cs in Materials Imaging” to be held at ORNL on June 8-10. This workshop will 
bring together researchers from different imaging disciplines (electron microscopy, scanning probe 
microscopy, focused x-ray, neutron, atom probe tomography, chemical imaging, op cal microsco-
pies) as well as experts in mathema cal/sta s cal/computa onal approaches to discuss opportu-
ni es and future needs in the integra on of advanced data analy cs and theory into imaging sci-
ence. For more informa on, see the workshop descrip on. 
 


 
 
 


CNMS Response to UEC Recommenda ons on the 2014 User Sa sfac on Survey 
The January 2015 newsle er described how the CNMS UEC reviewed the results of the 2014 User 
Sa sfac on Survey and generated several recommenda ons for CNMS to improve certain commu-
nica ons with its user community. In response to those recommenda ons, CNMS has made the 
following changes: 


• ORNL holidays are now listed on the Working at CNMS >> Opera ng Schedule web page; 
• Clarifica on has been added to the Working at CNMS >> Opera ng Schedule web page ex-


plaining that users can request extended hours  in certain CNMS facili es and such requests 
may be granted on a case-by-case basis subject to user proficiency and availability of equip-
ment and staff; 


• To further reduce the number of instances where a proposal requests instrumenta on that is 
not offered by CNMS, no ces have been added to the CNMS proposal submission instruc ons 
and the proposal form stressing the importance of using the latest version of the proposal 
form, which contains the most up-to-date instrument list. 
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Change in Photo Iden fica on Requirements for ORNL Entry 
Effec ve March 30, 2015, ORNL has become fully compliant with the federal REAL ID Act of 2005. This Act requires that anyone 
accessing a Federal Facility such as ORNL must present a compliant form of photo iden fica on. Driver’s licenses issued by cer-
tain states and territories are not REAL ID compliant and these can no longer be accepted as proof of iden ty for entry to ORNL. 
Please visit h p://www.dhs.gov/real-id-enforcement-brief for an up-to-date list of noncompliant states. Users who carry a driv-
er’s license from one of these noncompliant states will need to provide some other form of approved iden fica on as listed at 
h p://www.tsa.gov/traveler-informa on/acceptable-ids. Users will not be allowed entry to any ORNL facility without some form 
of compliant iden fica on. Note that this change does not affect foreign na onals, who must always present a Visa and Passport 
upon arrival at the ORNL Visitor Center to receive their ORNL badge. 
 


Recent Staff Changes 
Welcome Olga Ovchinnikova to CNMS! Olga had been a staff member in the Chemical Sciences Division at ORNL and transi-


oned to CNMS on April 6. She joins the Chemical Func onality task within the Nanomaterials Synthesis and Func onal Assembly 
(NSFA) group. At CNMS, she will combine her exper se in chemical imaging and laser spectroscopy with Chemical Func onality 
ac vi es and research across the NSFA area, including use of the He-ion microscope. 
Viviane Schwartz, a staff scien st associated with the Chemical Func onality task in CNMS, le  at the end of March to take a 
posi on at Basic Energy Sciences headquarters as a Program Manager for Catalysis Science.  
Pam Fleming, a technician in the Nanomaterials Synthesis and Func onal Assembly Group, re red at the end of February, a er 
40 years of service at ORNL. 
 


Career Opportuni es at CNMS 
Visit the website for more informa on and links to view open posi ons as well as other opportuni es at ORNL.  
 


 
 
 


Along with reviews for feasibility, safety and health, and scien fic merit, all CNMS user proposals are also reviewed to iden fy 
poten al for any export control requirements, including the possibility of deemed exports (technology transfer to a Foreign Na-


onal within the United States), that may require  an export license or excep on/exemp on authoriza on.  
 
The vast majority of user research at CNMS is intended for publica on and is therefore considered fundamental research, de-
fined by the U.S. Government as "basic and applied research in science and engineering, where the resul ng informa on is ordi-
narily published and shared broadly within the scien fic community." Informa on resul ng from fundamental research is nor-
mally outside the scope of U.S. export controls and does not require an export license as long as no restric ons are placed on the 
dissemina on of the informa on resul ng from the research.  
 
Consequently, the ini al step in export control review for CNMS user proposals is to determine whether such restric ons on pub-
lica on may in fact exist. While very rare in CNMS user proposals, we occasionally iden fy proposals that may be subject to pub-
lica on restric ons for either or both of the following reasons:  
 
(1) The research is related to ac vi es that are prohibited by the US Departments of Commerce or State [Military/Aerospace/


Missiles, Nuclear Reactors or Enrichment, Advanced Encryp on, or Weapons of Mass Destruc on], and/or  
 
(2) The sponsoring contract for U.S. government-funded research includes specific prepublica on controls giving the government 


the right to withhold permission for publica on or to restrict dissemina on, which is o en the case for research contracts 
sponsored by the US Department of Defense.  


 
When the ini al screening indicates that publica on restric ons may apply, CNMS enlists the aid of subject ma er experts from 
ORNL’s Export Control Compliance Group (ECCG)  to determine if a license or other controls may be required in order to conduct 
the research. In the course of their evalua on, ECCG members occasionally need to contact the project PI for more informa on 
than is contained in the user proposal. This happens very rarely and we’ve experienced great coopera on by the affected PIs to 
quickly address any ques ons. To date, not a single CNMS user project has been interrupted or delayed due to export control 
issues. Thanks for your coopera on, past and future! 
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Robert L. Sacci  
Postdoctoral Fellow, Physical Chemistry of Materials Group 
Materials Science and Technology Division, ORNL  
 


“I am interested in phenomena that take place at the fluid-solid interface. Interfacial chemistry is by nature a 
nanoscale field; spa ally resolved chemical informa on at surfaces is difficult to separate from bulk solu on. 
Therefore, my research has centered on developing new techniques that allow scien sts to probe reac ons 
and structures that occur/form at interfaces in real me. That is, I seek to provide direct imaging of interfaces 
at the nanoscale while they are undergoing change. I am currently using in situ neutron sca ering at the 
Spalla on Neutron Source and electron microscopy techniques to probe interfaces important to supercapaci-
tors and ba eries. I work extensively with the electron microscopist at CNMS and I am planning to expand 
my use of CNMS to include more interface-sensi ve techniques to study how ionic liquids interact with 
charged surfaces. The collabora ve nature of the Center along with the rich exper se allows me to carefully 
design my experiments for impac ul results. The state-of-the-art instruments along with modelling teams 
are well suited in inspiring young scien sts and establishing an environment for success.” 
 


Dr. Sacci is currently a postdoctoral researcher in the Materials Science and Technology Division at ORNL, and supported by the 
Fluids Interface Reac ons, Structure and Transport (FIRST) Center, an Energy Fron ers Research Center (EFRC). He received his 
Ph.D. in Chemistry from the University of Victoria (Canada) in 2012 specializing in on-the-fly electrochemical impedance spec-
troscopy of electrocataly c systems. 
 


Here’s a recent highlight from Dr. Sacci’s work as a CNMS User that was published in Nano Le ers. 
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Alexei Belianinov 
Postdoctoral Fellow, Imaging and Nanoscale Characteriza on Group 
Center for Nanophase Materials Sciences, ORNL  
 
“The focus of my research is material characteriza on via scanning probe microscopy techniques in differ-
ent environments. Primarily, I am interested in developing methods that allow in-depth understanding of 
surface processes, at all scales, beyond observa on but rather through mechanical, electrical, magne c, 
etc., interac ons with the material and subsequent mul variate sta s cal analysis of the data stream. 
Microscope quality, both probe- and electron-based, has been steadily improving over the last two dec-
ades due to technological breakthroughs and the reduc on of component costs. However, data capturing 
and analysis modes have remained largely invariant since the incep on of the techniques. In our group 
we work on incorpora ng Big Data, High Performance Compu ng, and Support Vector Machines directly 
into our instrumenta on on the measurement level, as well as incorpora ng them into robust post-
processing techniques. What makes this sort of research possible is the unique posi on of the CNMS as a 
user facility as well as a standalone research center at ORNL. Without the exper se of our local staff and 
the ease of collabora on across ORNL directorates, with the driving force the needs of the user communi-
ty, the work that we are carrying out today could only be found on the pages of sci-fi literature.” 


“Prior to coming to CNMS I received my Ph.D. in 2012 in Analy cal Chemistry from Iowa State University/Ames Laboratory under Prof. 
Patricia Thiel. What a racted me to CNMS was the vast availability of analy cal techniques and projects, as well as scien fic power-
house that makes up the CNMS staff. While working with users may at mes feel overwhelming, in the long run I consider it to be one 
of the CNMS strengths, as exposure to new science, people, and different modes of thinking has definitely contributed to my intellectu-
al growth. In my spare me I enjoy the company of my friends, pets, and outdoor ac vi es.” 


Following is a highlight from Dr. Belianinov’s research in CNMS that was recently published in Nature Communica ons. 
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CNMS researcher Sergei Kalinin has been awarded the inaugural Medal for Scanning 
Probe Microscopy by the Royal Microscopical Society. This award celebrates out-
standing progress made in the field of scanning probe microscopy (SPM) and is one 
of several new medal awards introduced by the Society to mark its 175th Anniver-
sary. In addi on to his role as a Theme Leader in CNMS, Sergei also directs ORNL's 
Ins tute for Func onal Imaging of Materials and is an adjunct associate professor of 
materials science and engineering at the University of Tennessee, Knoxville. Past 
accomplishments include a 2009 Presiden al Early Career Award for Scien sts and 
Engineers and two R&D 100 awards. He has authored more than 350 publica ons 
and several patents on various aspects of SPM. Sergei will be presented with a cer-
ficate and a medal at the Microscience Microscopy Congress 2015 this summer in 


Manchester, England. 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


We encourage feedback and sugges ons for the content of future newsle ers. We are especially interested in receiving research 
highlights from CNMS users that may be featured in future issues of this newsle er. Please email us any me you have an im-
portant paper that is accepted for publica on. 
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We encourage feedback and suggestions for the content of future newsletters. We are espe-
cially interested in receiving research highlights from CNMS users that may be featured in fu-
ture issues of this newsletter. Please email us any time you have an important paper that is 
accepted for publication. 


REMINDER! Proposal deadline is May 2 for new user projects that will start August 1. 


Martyn McLachlan, Imperial College London 
 
The CNMS is internationally recognized as a 
leading center of excellence in nanoscience. 
I think that the strength of the CNMS comes 
from a unique combination of equipment 
and facilities, the expertise and capabilities 
of the research staff, the direction of the 
senior management and importantly the 
unique collaborative and supportive user 
environment. 
 
This year I am proud to be the elected chair 
of the User Executive Committee (UEC)– our 
role is to facilitate constructive exchange 
between you, the user community, and the center management.  Together the UEC are an 
elected group of users – just like you. We would be more than happy for you to contact any or 
all of us with any suggestions or comments you may have about the user experience at CNMS. 
 
Another task of the UEC is to assist in the planning of the annual user meeting in September – 
this event truly highlights the breadth and quality of research being carried out at the CNMS – 
and I hope to see as many of you as possible there, if not sooner at the CNMS. In the mean-
time I invite you to read through this and future newsletters and encourage you to become a 
more active user. 
 
-Martyn 


Message from the UEC Chair 
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Submit your proposal  


Now! 


CNMS Call for User Proposals: High-Impact Nanoscience Research 
Deadline: Wednesday, May 2, 2012 
 
The Center for Nanophase Materials Sciences is soliciting proposals for user-initiated nanoscience 
research that will make effective use of CNMS facilities and staff expertise. The CNMS nanoscience 
research program provides users with access to a broad range of capabilities for nanomaterials 
design, synthesis, characterization, and theory/modeling/simulation, in order to carry out studies 
that will significantly advance our understanding of nanoscale phenomena and develop functional 
nanomaterials systems. Access is provided at no cost to users for research that is in the public do-
main and intended for publication in the open literature. 
 
The submission deadline is Wednesday, May 2, 2012. Approved projects will be granted access to 
CNMS facilities during the period August 1, 2012 through July 31, 2013. 
 
The CNMS website provides detailed descriptions of specific CNMS Research Capabilities that are 
offered to users. Prospective users are invited and strongly encouraged to contact CNMS staff 
members in the respective research areas to discuss their proposal ideas and learn more about the 
specific capabilities of interest to them. 
 


Call for User Proposals: Neutron Scattering Science 
The next proposal deadline is Wednesday, September 5, 2012, to apply for user time at ORNL’s 
neutron scattering facilities during January-July 2013. Visit neutrons.ornl.gov for more information. 
2012 UEC Elections 


CNMS users participating in an online election between October 27 and November 22, 2011, 
elected the following candidates to serve on the 2012 CNMS User Executive Committee (UEC), with 
2-year terms that began on January 1, 2012.  
  
Vice-Chair– Tony Hmelo (Vanderbilt U.) 
Secretary– Milan Buncick (Aegis Technologies Group) 
At-Large Members – 
   Nazanin Bassiri-Gharb (Georgia Tech) 
   Michael Hickner (Penn State U.) 
   IchiroTakeuchi (U. Maryland) 
 
These newly elected UEC members will be joined by the following returning members in 2012: 
 
Chair (succession from 2011 Vice-Chair)– Martyn McLachlan (Imperial College, London) 
Past Chair, ex officio member– Mark Dadmun (U. Tennessee) 
At-Large Members – 
   Nina Balke (ORNL/CNMS) 
   Marco Buongiorno Nardelli (North Carolina State U.) 
   Vivek Prabhu (NIST) 
   Colin Wolden (Colorado School of Mines) 
 
In the months since the election, the UEC has been engaged in planning the user meeting, prepar-
ing this newsletter, and evaluating user survey results. The UEC is an elected body of users that is 
expected to make recommendations to CNMS management on matters affecting the user commu-
nity. Users are encouraged to contact any member of the UEC to make suggestions for enhancing  
the benefits the research community receives from CNMS.  


Proposal Calls 


News from CNMS 


About the UEC 


-Contact information 
-Web links 



http://cnms.ornl.gov/user/call_proposals.shtm

http://cnms.ornl.gov/capabilities/cap.shtm
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NEW! Evening food service at the SNS Café  
The SNS cafeteria is now open for dinner from 6 to 8 p.m., Monday through Friday, serving hot entrees, hot 
sides and a limited grill menu. Deli sandwiches and pizzas are available on a preorder basis. Call-in orders are 
welcome and may be placed at 574-3932. The new café hours will be particularly convenient for users stay-
ing overnight at the Guest House adjacent to the CNMS and SNS. And don’t forget the café is also open for 
breakfast from 6:30 to 9:30 a.m., Monday through Friday. 
 


ORNL Guest House offers discounted rates 
 
Did you know the ORNL Guest House offers discounted rates for academics and extended stays?  
 
Academic Rate: $76 per night plus tax. Available for stays of four or more nights by stu-
dents and faculty of colleges and universities, and high school teachers/administrators. 
Reserve your room at the Standard Rate and request the Academic Rate at check-in. 
College ID required.  
 
Extended Stay Rate: $69 per night plus tax. Available for stays of 30 or more consecutive 
nights. Call 865-576-8101 to reserve your room at the Extended Stay Rate. Full payment 
by credit card is required in advance. If your stay fails to extend to the full 30 days, the 
rate will revert to the Standard Rate for your actual stay. If you cancel your reservation 
prior to 6 p.m. on the day of arrival, the deposit will be refunded in full via credit to the 
credit card. Any cancellation received after 6 p.m. will be subject to one night’s lodging 
plus taxes. 
 
Standard Rate: $91 per night plus tax. This is the GSA rate for Oak Ridge and is available 
to all, even without government ID.  
 
The ORNL Guest House opened in August 2011 and is conveniently located near the 
CNMS on Nano Center Drive . Similar to a small hotel, it offers a comfortable room with amenities, such as a television, microwave, 
mini refrigerator and wireless Internet access. The facility also includes a lounge area, vending area, breakfast area, meeting room, 
fitness room, guest laundry room, and a prep kitchen.  
 
More information and reservations are available online or by calling 865.576.8101. 
 
 


National User Facility Organization Activities 
 
On March 28-29, 2012, the National User Facilities Organization (NUFO) hosted its second User 
Science Exhibition on Capitol Hill, providing an opportunity for forty-five diverse user facilities 
to highlight the important role that these facilities play in science education, economic competi-
tiveness, fundamental knowledge, and scientific achievements. The event consisted of back-to-
back exhibits in the US House and Senate Office buildings for members of congress, their staff, 
and other interested stakeholders. The CNMS was represented by two members of its User 
Executive Committee, Milan Buncick (Aegis Technologies Group) and Vivek Prabhu (National 
Institute of Standards and Technology), along with User Program Manager Tony Haynes. NUFO 
also prepared a CNMS poster for the event (click graphic for high-resolution version of poster). 
Please see http://www.nufo.org/news.aspx?id=38 for a summary of the event.  
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We are especially interested in receiving research highlights from CNMS users that may be featured in this section of future newslet-
ters. Please email us if you have an important paper that has been accepted for publication. 
 


New Technique Produces Free-standing Piezoelectric Ferroelectric Nanostructures from PZT Material 
Ashley Bernal,1 Alexander Tselev,2 Sergei Kalinin,2 Nazanin Bassiri-Gharb1 


 


1 G.W. Woodruff School of Mechanical Engineering, Georgia Institute of Technology, Atlanta, Georgia 30332, USA 
2 Oak Ridge National Laboratory, Oak Ridge, Tennessee 37831, USA 


 
The ability to crystallize a ferroelectric oxide directly into nanoscale patterns could enable piezoelectric actuation and sensing at 
the nanoscale with much higher actuation power densities than with electrostatic and magnetoelectric approaches. For many im-
portant applications, a robust means of patterning ferroelectric (piezoelectric) materials such as lead zirconate titanate (PZT) in 
arbitrary shapes and on a variety of substrates (beyond single crystals needed for epitaxial growth) is required but the relatively 
high processing temperatures and difficult etching processes needed for conventional, top-down fabrication of these materials 
have substantially hindered their technological advancement in nanoscale applications.  
 
CNMS users Ashley Bernal and Nazanin Bassiri-Gharb from the Georgia Institute of Technology have recently developed a bottom-
up, soft-template infiltration technique for fabricating high aspect-ratio, free-standing, piezoelectrically active ferroelectric nano-
tubes and other nanostructures from PZT through the use of polymeric templates.  
 


At CNMS, these researchers were able to use the novel technique of switching-spectroscopy piezoresponse force microscopy (SS-


PFM) to perform high-resolution, in-situ measurements of the nanoscale piezoelectric properties of the structures. Electrome-


chanical hysteresis loops were collected by measuring the PFM amplitude and phase associated with a single PZT nanotube, con-


firming for the first time the ferroelectric behavior of individual nanotubes in situ and demonstrating an extrinsic piezoelectric re-


sponse comparable to that of PZT thin films of much larger dimensions. 


 


 
 
The new nanopattering technique could ultimately lead to production of actively-tunable photonics and phononic crystals, tera-
hertz emitters, energy harvesters, micromotors, micropumps and nanoelectromechanical sensors, actuators and transducers – all 
made from the nanostructured PZT material. Access to unique characterization capabilities and expertise at CNMS enabled the  
 
Georgia Tech group to show that the resulting nanostructures have the desired ferroelectric response at nanoscale dimensions, as  


Research Highlights 


SEM micrograph of hexagonal arrays of 100-nm 
diameter PZT nanotubes fabricated by soft-
template infiltration.  


Piezoelectric response signal (color-coded) super-
imposed on an SEM image of a PZT nanotube ar-
ray.  



mailto:cnms-uec@ornl.gov?subject=User%20Research%20Highlight





 
 


well as observe ferroelectric size effects that had been previously undetected in ferroelectric nanotubes. 
 
This research was first published online on February 24, 2012, and appeared in the March 2, 012 print edition of Advanced Materi-
als. The research was supported by Georgia Tech new faculty startup funds and through a user project at CNMS. 
 


Citation: “Ferroelectric Nanotubes: Free-Standing Ferroelectric Nanotubes Processed via Soft-Template Infiltration,” A. Bernal, A. 
Tselev, S. Kalinin, N. Bassiri-Gharb, Adv. Mater. 24, 1160–1165 (2012); doi: 10.1002/adma.201103993 
 


User Spotlight  


Nazanin Bassiri-Gharb 


“My work is mostly concentrated on ferroelectric and multiferroic materials and their application to nano- and micro-


electromechanical systems, as well as novel approaches to high-response piezoelectric ceramics. We try to integrate novel micro 


and nano-fabrication techniques and processes, with fundamental science of fer-


roics materials, and the news highlight in this issue of the CNMS newsletter is 


probably a good example of this approach. My group is specially interested in 


extrinsic contributions to the dielectric and piezoelectric properties, and specifi-


cally domain walls and phase boundaries and their interactions with point defects 


and crystallites, and size effects in thin films and nanostructures. Of course work-


ing at small scale means that you need to look at the local properties in addition 


to the global or macroscopic properties, so the expertise of the SPM group at the 


CNMS and their suite of Scanning Probe Microscopy-based techniques for local 


piezoelectric and ferroelectric characterization are a perfect match to my group’s 


work at Georgia Tech. Specifically, the Band-Excitation Piezoresponse Force Mi-


croscopy (BE-PFM) that was originally developed at CNMS was what really at-


tracted our attention for characterization of the high aspect-ratio ferroelectric 


nanostructures. This is not the first time that attempts have been made for look-


ing at size effects in ferroelectric nanostructures. However, processing and char-


acterization limitations (see technical highlights) have mostly prevented in the 


past a clear picture of the phenomena. Our current and future collaborations 


with CNMS include more detailed work on the switching behavior and size effect in ceramic and single crystalline ferroelectric 


nanostructure, as well as correlation of macroscopic and microscopic behavior of ferroelectric and ferroelastic micro/nano-


structures under variable boundary conditions.” 


Dr. Nazanin Bassiri-Gharb is an assistant professor in the George W. Woodruff School of Mechanical Engineering at Georgia Tech, 


and holds a courtesy appointment with the School of Materials Science and Engineering. She obtained her Ph.D. in Materials Sci-


ence from the Pennsylvania State University in 2005 and her laurea summa cum laude in Materials Engineering from University of 


Padua, Italy in 2001. Prior to her current appointment she was a senior research engineer at the MEMS Research and Innovation 


Center (MRIC) of QUALCOMM MEMS Technology, Inc. in San Jose, CA. 


She is a member of the editorial board of Journal of Electroceramics, and an associate editor of IEEE Transactions on Ultrasonics, 


Ferroelectrics and Frequency Control. Dr. Bassiri-Gharb is an elected member of the IEEE UFFC (Ultrasonic, Ferroelectrics and Fre-


quency Control) Administrative Committee for 2010-2012, Oak Ridge National Lab’s Center for Nanophase Materials Science 


(CNMS) User Executive Committee (2012-2013), and the IEEE Nanotechnology Council UFFC representative. She has received the 


IEEE UFFC/Ferroelectrics best student poster in Ferroelectrics (2004) Society of Women Engineers’ General Motors Award (2005), 


and Bennett Aerospace Researcher of the Year Award (2011). She is married to Olivier Pierron (also an assistant professor at Geor-


gia Tech) and they have a two-years old daughter, Liliana. She considers herself truly lucky in loving what she does. She also enjoys 


reading fiction, cooking (which she considers another form of materials science), spending time with her family, and catching up on 


lost sleep (which does not happen very often). 


CNMS User Newsletter Page 5 



http://dx.doi.org/10.1002/adma.201103993





 


 


Correlating Electronic Transport to Atomic Structures in Self-Assembled Quantum Wires 
 


Shengyong Qin,1 Tae-Hwan Kim,1 Yanning Zhang,2 Wenjie Ouyang,2 Hanno H. Weitering,3 Chih-Kang Shih,4 Arthur P. Baddorf,1    
Ruqian Wu,2 and An-Ping Li1 


 
1 Center for Nanophase Materials Sciences, Oak Ridge National Laboratory, Oak Ridge, TN 37831, USA  


2
Department of Physics and Astronomy, University of California, Irvine, CA 92697, USA  


3
Department of Physics and Astronomy, The University of Tennessee, Knoxville, TN 37996, USA  


4
Department of Physics, The University of Texas at Austin, Austin, TX 78712, USA 


 
Quantum wires are extremely narrow one-dimensional (1D) materials where electron motion is allowed only along the wire direc-
tion, and is confined in the other two directions. Quantum wires, as a smallest electronic conductor, are expected to be a funda-
mental component in all quantum electronic architectures. The electronic conductance in quantum wires, however, is often dic-
tated by structural instabilities and electron localization at the atomic scale. A CNMS team has recently reported on the evolution 
of electronic transport as a function of temperature and interwire coupling as the quantum wires of GdSi2 are self-assembled on Si
(100) wire-by-wire. Individual nanowires have a width of 16.7 Å, a height of 4 Å, and lengths of micrometers, and embody one of 
the closest realizations of 1D conductors. Amazingly, these nanowires can be grown either in the form of isolated nanowires or 
bundles with a number of constituent wires separated by an atomic interwire spacing. The researchers examined the correlation 
between structure, electronic properties, and electronic transport in the quantum wire system by combining nanoscale transport 
measurements, scanning tunneling microscopy, and density functional theory calculations. A metal-insulator transition (MIT) is 
revealed in isolated nanowires, while a robust metallic state is obtained in wire bundles at low temperature. The observations were 
interpreted as atomic defects leading to electron localization in isolated nanowires, and interwire coupling which stabilizes the 
structure and promotes metallic states in wire bundles.  
 
In this paper, CNMS researchers 
and their collaborators have per-
formed the first correlated study 
of electronic properties by utiliz-
ing both scanning tunneling mi-
croscopy and nanotransport 
measurements on the same 
nanowire as the nanowires are 
assembled wire-by-wire. The ap-
proach takes advantage of the 
team’s developments in fabricat-
ing nanocontacts using a field-
induced atom emission process 
to bridge the atomic wires and 
the mesoscopic transport elec-
trodes. The competition of defect
-induced localization and interwire coupling in 1D systems has been argued for decades. The 1D metallic phase is inherently unsta-
ble with respect to symmetry-lowering lattice deformation and defect-induced localization. Adding interwire coupling can often 
lead to the formation of change density waves. In both cases, the metallic state is not stable and a metal-to-insulator transition 
occurs at low temperature. These new results now indicate that robust metallic conductance can be stabilized by interwire cou-
pling, while the isolated single nanowires exhibit a metal-to-insulator transition due to quantum localization. The results provide a 
rare glimpse of the intrinsic structure-transport relations and the influence of local environments at an unprecedented atomic 
scale. 
 
This work was published online in Nano Letters on January 23, 2012. This research was conducted at the Center for Nanophase Ma-
terials Sciences, which is sponsored at Oak Ridge National Laboratory by the Scientific User Facilities Division by the Office of Basic 
Energy Sciences, U.S. Department of Energy. Theoretical work at UCI was supported by DOE grant DE-FG02-05ER46237. 
 
Citation: “Correlating Electronic Transport to Atomic Structures in Self-Assembled Quantum Wires,” Shengyong Qin, Tae-Hwan Kim, 
Yanning Zhang, Wenjie Ouyang, Hanno H Weitering, Chih-Kang Shih, Arthur P. Baddorf, Ruqian Wu, and An-Ping Li, Nano Letters, 
DOI: 10.1021/nl204003s. 
 


 


CNMS User Newsletter Page 6 



http://pubs.acs.org/doi/abs/10.1021/nl204003s





 


 


 


CNMS Staff Spotlight 
An-Ping Li 
 
An-Ping Li is a research staff member at CNMS in Oak Ridge National Laboratory with an ad-
junct professor appointment in the Department of Physics and Astronomy of The University of 
Tennessee. He currently manages a cryogenic mutiple-probe scanning tunneling microscope 
at CNMS, a one-of-a-kind facility for nano-transport research. His primary research interests 
are the experimental determination of structure-transport relations at the nanoscale and 
electronic phase transitions in constrained dimensionality, including nanowires, nanojunc-
tions, interfaces, defects, grain and domain boundaries, surfaces, and thin films. His research 
activities involve both the fundamental understanding of novel functionalities and the science
-driven synthesis of artificially structured materials for energy applications.  
 
An-Ping has published approximately 60 papers with over 2,350 citations, including 4 papers 


with more than 100 citations each.  In the past 4 years, He has presented about 20 invited 


talks and colloquia. He is the founding chair of the AVS Topical Conference on Electron Trans-


port, serving as organizing committee chair in 2011 and 2012 .  


 
 
 
 
 


CNMS User Newsletter Page 7 








 


April 2013  CNMS User Newsletter                          http://cnms.ornl.gov/ 


Important Dates: 


Call for User Proposals: 
deadline is May 1 


ORNL User Week  
Aug. 12-16, 2013 


 


Inside this issue: 


UEC Chair Message 1 


2013 UEC 2 


Proposal Call 2 


Research Highlights 


and Spotlights 


5 


News from CNMS 3 


CNMS Honors and 


Awards 


7 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We encourage feedback and suggestions for the content of future newsletters. We are espe‐
cially interested in receiving research highlights from CNMS users that may be featured in fu‐
ture  issues of this newsletter. Please email us any time you have an  important paper that  is 
accepted for publication. 


REMINDER! Proposal deadline is May 1 for new user projects that will start August 1. 


 
Anthony Hmelo, Vanderbilt University 
 
   University, government and  industry scientists from 
around  the world  travel  to ORNL  to  leverage  the as‐
tounding  array of equipment,  facilities  and expertise 
that makes the CNMS a leading center of excellence in 
nanoscience  research. During my  tenure on  the User 
Executive  Committee  (UEC)  since  2008  I  have  wit‐
nessed a breathtaking evolution of CNMS capabilities. 
As  this  year’s UEC  Chair  I  am  delighted  to welcome 
prospective  and  current  users  of  the  CNMS  to  the 
current edition of our user newsletter, one of our pri‐
mary means  of  communicating  the  important  news, 
information and announcements of interest to our community.  
   The elected members of the UEC serve as your representatives  in monthly conference calls 
with CNMS management where we discuss ways to improve your user experience. I encourage 
each of you to contact any member of the UEC with your ideas and suggestions so your voice 
may be heard. The minutes of our conference calls are openly available and archived for your 
reference on the CNMS web site. In addition I encourage everyone to make use of the CNMS 
Community Survey tool, also on the website which is always available for your use. 
   The UEC participates in planning our annual user meeting that showcases the exciting results 
and accomplishments we have achieved using CNMS  resources.  I encourage everyone  to at‐
tend this year’s CNMS User Meeting during ORNL User Week in August. 
   Finally, we each have a vested interest in the success of the CNMS and this depends on the 
quality of the research that  is performed here.  I bring to everyone’s attention the open pro‐
posal call that is in progress with a submission deadline of May 1. 
   May  this  be  a  productive  year  and  I  look  forward  to  seeing  you  around  the  CNMS! 
 
‐Tony 


Message from the UEC Chair 


Visit CNMS on Facebook! 
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Submit your proposal  
Now! 


 
Chair (succession from Vice‐Chair)– Tony Hmelo (Vanderbilt University) 
Vice‐Chair—Vivek Prabhu (NIST) 
Secretary—Milan Buncick (Aegis Technologies Group) 
 
At‐Large Members – 
    Nina Balke (ORNL/CNMS) 
  Nazanin Bassiri‐Gharb (Georgia Tech) 
  Michael Hickner (Penn State) 
  Marian (Molly) Kennedy (Clemson U.) 
  Megan Robertson (U. Houston) 
  Ichiro Takeuchi (U. Maryland) 
  Rafael Verduzco (Rice U.) 
Past Chair, ex officio member: Martyn McLachlan (Imperial College, London) 


CNMS Call for User Proposals: High‐Impact Nanoscience Research 
Deadline: Wednesday, May 1, 2013 
 
The Center for Nanophase Materials Sciences is soliciting proposals for user‐initiated nanoscience 
research that will make effective use of CNMS facilities and staff expertise. The CNMS nanoscience 
research program provides users with  access  to  a broad  range of  capabilities  for nanomaterials 
design, synthesis, characterization, and theory/modeling/simulation,  in order to carry out studies 
that will significantly advance our understanding of nanoscale phenomena and develop functional 
nanomaterials systems. Access is provided at no cost to users for research that is in the public do‐
main and intended for publication in the open literature. 
 
The submission deadline is Wednesday, May 1, 2013. Approved projects will be granted access to 
CNMS facilities during the period August 1, 2013 through July 31, 2014. 
 
The CNMS website provides detailed descriptions of specific CNMS Research Capabilities that are 
offered  to  users.  Prospective  users  are  invited  and  strongly  encouraged  to  contact  CNMS  staff 
members in the respective research areas to discuss their proposal ideas and learn more about the 
specific capabilities of interest to them. 
 


Opportunity to request beamtime for Neutron Scattering  
The CNMS  is cooperating with ORNL's neutron scattering facilities to allow users to request neu‐
tron beamtime within a CNMS user proposal, provided that the main part of the proposed work 
would be  carried out at CNMS. To request beamtime at one of ORNL’s neutron facilities, CNMS 
users should attach the 2‐page Neutron Scattering appendix with their CNMS proposal submission. 
The beamtime  request will be  reviewed concurrently with  the CNMS proposal  review. CNMS ac‐
cess  for any proposal will still be based entirely on  the CNMS’s standard peer‐review process. A 
CNMS user whose beamtime request is declined will be welcome to submit a standalone proposal 
directly  to  the neutron user program  in  their next proposal call. CNMS user proposals submitted 
during this cycle may request neutron beamtime during the experiment period that will begin  in 
January 2014. Note that if the primary thrust of the proposal is to obtain access to neutron scatter‐
ing, prospective users must submit the proposal directly to the neutron scattering user program.  
 
 


 


Proposal Calls 


CNMS 2013 User Executive Committee 


About the UEC 
-Contact information 
-Web links 



http://cnms.ornl.gov/user/call_proposals.shtm�

http://cnms.ornl.gov/capabilities/cap.shtm�

http://neutrons.ornl.gov/�

http://cnms.ornl.gov/user/Neutron_Appendix.docx�

http://neutrons.ornl.gov/users/proposals.shtml�

http://cnms.ornl.gov/uec/about_cnmsug.shtm�





 


2013A Proposal Call Results 
 
For the 2013A Proposal Call, there were 161 proposals submitted and 101 were approved.  There are also projects from prior cycles 


that requested extensions bringing our active project count to 268. 


Postdoctoral Opportunities at the CNMS 
 
The program  is open to all qualified U.S. citizens and non‐U.S. citizens.   Visit the website for more  information and  links to view 
other opportunities at ORNL. 
 


12th International Workshop on Piezoresponse Force Microscopy (PFM):  Theory, Techniques, and Applications 
This workshop, held March 4‐7 at CNMS,  provided an in‐depth description of recent advances in PFM and offered laboratory dem‐
onstrations designed for advanced practitioners.  This was the 12th in a series that started at ORNL in 2007 and has since become a 
mainstream  ferroelectric conference. Twenty‐four participants  received hands‐on experience with ORNL‐developed band excita‐
tion and multidimensional tools, which  introduced participants to the "big data" side of scanning probe microscopy.   Ultimately, 
the workshop built a network of PFM specialists and promoted rapid dissemination of theoretical knowledge, experimental proto‐
cols, and novel technique development. 
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News from CNMS 
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New equipment/capabilities 
 
A  new Maccor  4000  battery  cycler  is  available  for  battery  re‐
search.  The  system  is  equipped with  a  temperature  chamber 
with accurate  temperature control  from  ‐20  to 100  °C. The cy‐
cler has 24 channels that allow simultaneous testing of 24 cells.  
The  instrument  is part of  the  characterization  tool  suite  in  the 
Chemical Functionality Group and is available for this upcoming 
proposal call! 
 
Contact: Dr. Chengdu Liang 
 
 
 


CNMS in the news 
 
Researchers  at ORNL working  on  a  CNMS  user  proposal  have 
developed  the  first  high‐performance,  nanostructured  solid 
electrolyte  for more  energy‐dense  lithium‐ion  batteries  to  re‐
place  flammable  ones.    The  work  lead  by  Dr.  Chengdu  Liang 
from the Chemical Functionality Group at CNMS was the subject 
of several press releases.  Some of news organizations that car‐
ried the report included: 


 MIT Technology Review  


 ScienceDaily 


 ClimateWire 


 PhysOrg 


 R&D Magazine  
 


 
 
 
 
ORNL researchers developed a nanoporous solid electrolyte 
(bottom left and in detail on right) from a solvated precursor 
(top left). The material conducts ions 1,000 times faster than 
its natural bulk form and enables more energy‐dense lithium 
ion batteries. 
 
 
 
 


Zengcai Liu, Wujun Fu, E. Andrew Payzant, Xiang Yu, Zili 
Wu, Nancy J. Dudney, Jim Kiggans, Kunlun Hong, Adam J. 
Rondinone, Chengdu Liang. Anomalous High  Ionic Con‐
ductivity of Nanoporous  β‐Li3PS4.  Journal of  the Ameri‐
can Chemical Society, 2013; 135  (3): 975 DOI: 10.1021/
ja3110895 
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User Spotlight  


Evgheni Strelcov ‐ Postdoctoral Researcher in the Imaging Functionality Group 


“I’m interested in the metal‐insulator transition and resistive switching materials that 


can be used for fabrication of memristors, transistors, switches and other highly‐


demanded components of modern electronic devices. It is absolutely fascinating to me 


to study how ionic motion in a material can bring about a several‐orders‐of‐magnitude 


change in its conductance. It’s like pushing a small rock from the top of a mountain 


causing a snow avalanche to go rolling down the valley. And what’s interesting – this 


link between chemistry and physics can be investigated at the nanoscale using scan‐


ning probe microscopy. I guess, that’s what attracted me to the Imaging Functionality 


Group, where I currently am.“    


 


Dr. Strelcov is a Postdoctoral Associate in the Imaging Functionality Group since 2011, 


mentored by Dr. S. V. Kalinin. He received his PhD in Applied Physics in 2011 from 


Southern Illinois University and MS degree in Inorganic Chemistry in 2004 from 


Moldova State University, Moldova. He has published about 20 papers and been recog‐


nized with several awards. Evgheni likes cats and is especially fond of fireplaces.  


Research Highlights 







 


CNMS Staff Spotlight 
 
Mina Yoon ‐ Staff member in the Nanomaterials Theory Institute 
 
“I am doing  research  in  the  field of  theoretical and  computational  condensed matter 
physics. The primary focus of my research lies on understanding the fundamental princi‐
ples  of  growth  mechanisms,  novel  properties,  electronic  ground‐  and  excited‐state 
properties  and    functionalization of  low‐dimensional materials,  such  as  surface‐based 
materials,  metal/oxide  films  and  organic/inorganic/hybrid,  oxide  and  carbon‐based 
nanostructures. Especially,  I am  interested  in  the utilization of  these materials  for en‐
ergy  applications.  I use  various  theoretical  approaches  including  first‐principles quan‐
tum mechanical and many‐body potential approaches, continuum elasticity theory and 
microscopic and phenomenological modeling. 
  
As a theoretician it is very exciting to work at CNMS where I have direct access to a large 
amount of  in‐house experimental data from the state‐of‐art  instrumentation and tech‐
niques, which I use to validate my theoretical models. On the other hand, experiments 
very often depend on  theory  support  to get a deeper understanding of  the observed 
phenomena and  to promote  further development. Also,  I very much  like  the  interna‐
tional environment at ONRL with many opportunities of collaborating with researchers 
from all over the world. 
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As a computational material scientist,  I utilize various high‐performance computer resources at CNMS and ORNL. My theoretical 
work  is very much related to many experiments at ORNL that make use of pulsed  laser deposition techniques, STM, HRTEM and 
other state‐of‐the‐art experimental facilities.” 
 
Dr. Mina Yoon is a theoretician at the NTI (Nanomaterials Theory Institute) working closely in collaboration with experimentalists 
of the Functional Hybrid Nanostructures group, the Imaging Functionality group and other groups at the center.  Before coming to 
CNMS, she worked at ORNL’s Materials Science and Technology Division, was a research assistant professor at the Physics and As‐
tronomy Department of the University of Tennessee and worked as Max Planck Fellow at the Fritz Haber Institute  in Berlin, Ger‐
many. She received her Ph.D. degree in Theoretical Condensed Matter Physics in 2004 from Michigan State University and her M.S. 
degree in Physics in 1999 from Seoul National University, Korea.  
 
 


 
 
The Center for Nanophase Materials Sciences' Nina Balke has been unanimously selected by 
the American Ceramic Society's board of directors to receive ACerS's Robert L. Coble Award 
for Young Scholars. Nina received an Office of Science early career research grant in 2011 to 
investigate the complex interplay of ionic and electronic transport in battery materials.   
 
Congratulations Nina! 
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CNMS Staff – Honors and Awards 
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Important Dates: 


• CNMS User Week 
-September 15-19, 2014 
-Registration Deadline:   
 September 3 


• 2015 UEC Election: 
-Nominations open August 
-Online Voting in October 


• Call for Proposals 
 -Deadline: October 22 
  to be announced soon! 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We encourage feedback and sugges ons for the content of future newsle ers. We are especially 
interested in receiving research highlights from CNMS users that may be featured in future is-
sues of this newsle er. Please email us any me you have an important paper that is accepted 
for publica on. 


Visit CNMS on Facebook! 
 


Check out our website!  


Dear CNMS Users, we have two ques ons for you: 
∗ Have you registered for the CNMS User mee ng? 
∗ Would you like to be more involved with the UEC? 


We want as many “Yes!” as we can get.  The CNMS User mee ng registra on deadline is rapidly 
approaching and there is s ll me for you to register and a end the mee ng.  For the first me 
the poster session will be judged with awards presented at the CNMS Town Hall for best student 
posters.   


At the User mee ng, we will have an open call for nomina ons for UEC at-large members and 
posi ons (see more details inside this edi on).  The requirements are given in the by-laws, but 
most importantly, the nominees must have had an ac ve CNMS project within the past 3 years. 
A list of eligible users will be provided when the call for nomina ons is announced.  Please feel 
free to nominate yourself or others directly to us before the mee ng or at the mee ng. Formal 
candidate statements will be collected at a later date for the on-line vo ng.  


On June 10th, the UEC represented the CNMS at the 
4th annual Na onal User Facility Science Expo for the 
U.S. House of Representa ves in the foyer of the Ray-
burn House Office Building, Capitol Hill Washington 
D.C.. Congressional staff and their representa ves 
from more than 37 Congressional offices and 7 House 
and Senate Commi ees a ended the Expo.  The Expo 
displayed numerous hands-on and video demonstra-


ons, including one from the CNMS Microscopy 
group, so that the visitors could see the research im-
pacts from User facili es.  Dr. Pat Dehmer, the Ac ng 
Director of DOE’s Office of Science, a ended the 
event and can be seen along with the NUFO chair and 
UEC members in the adjacent photo.  In addi on to 
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the Expo, three UEC members, Nazanin Bassiri-Gharb, Milan Buncick, and Molly Kennedy, visited 9 
different Congressional offices.  The purpose of these visits was to share the excitement, im-
portance and necessity of Na onal User facili es, such as the CNMS, for the advancement of sci-
ence, technology, and global compe veness. For more informa on please see the Na onal User 
Facility Organiza on (NUFO) web page. 


At the close of the past CNMS proposal call, we received 201 new proposals and a er technical 
reviews approximately 75 % received CNMS approval.  We sincerely thank all our reviewers and all 
those who par cipated.  The UEC is here to voice your ques ons and comments and we value your 
input.  Feel free to contact any UEC members directly or anonymously via “feedback” bu on on 
the CNMS homepage.    


Don’t forget to “Thank a CNMS Staff Member”!  


Vivek Prabhu 
2014 UEC Chair 
Na onal Ins tute of Standards and Technology 
Gaithersburg, Maryland 


 


2014 CNMS User Week 
 
The Center for Nanophase Materials Sciences (CNMS) at Oak Ridge Na onal Laboratory is pleased 
to announce plans for the 2014 CNMS User Mee ng, to be held on September 17 at Oak Ridge 
Na onal Laboratory in Oak Ridge, Tennessee. Featured workshops will be held before and a er the 
User Mee ng during the week of September 15-19.  Registra on is s ll open un l September 3 (no 
fee to register) - we hope to see you here in September!   


Important Dates 


∗ September 3, 2014: Registra on Deadline (no fee) 


∗ September 15-16, 2014: Electrochemical Strain Microscopy workshop 


∗ September 17, 2014: CNMS User Mee ng 


∗ September 18-19, 2014: In Situ Electron Microscopy and Imaging workshop 


For the complete program and registra on informa on, visit our website. 
 
UEC Elec on 
 
The User Execu ve Commi ee (UEC) consists of the Chair, Vice Chair, Secretary, and 7 at-large  
User Representa ves, elected to rota ng two year terms by the User Community. This year, nomi-
na ons for Vice Chair (one year as Vice Chair, one year as Chair) and 4 at-large members (two year 
terms) will be accepted.  


To make a nomina on, send an email to cnms-uec@ornl.gov iden fying the nominee(s) and the 
office(s) for which you are nomina ng them (Vice-Chair or At-Large). To expedite your nomina on, 
it is strongly suggested that you iden fy another CNMS user who is willing to second the nomina-


on, CC that member on your nomina ng email, and ask them to confirm their support by a reply 
to cnms-uec@ornl.gov. Nomina ons will be accepted through the end of the CNMS User Mee ng 
on September 17, 2014.  


CNMS User Newsletter                         


About the UEC 
-Contact information 
-Web links 


News from CNMS 
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Ezhiylmurugan Rangasamy  
Postdoctoral Researcher in the Electronic and Ionic Func onality Group 
Process Engineer at  Applied Materials Inc.—beginning Fall 2014 


“I’m interested in the development of all-solid energy storage devices with increased safety 
and be er performance. Our research is focused on the development of solid-state electro-
lytes that can integrate seamlessly with high-capacity electrodes thereby offering a very a rac-


ve energy storage system. However seamless integra on is not facile, as mul ple kine c limi-
ta ons at the interfaces have to be overcome. This is achieved through synergies at the differ-
ent interfaces: at the electrolyte-anode interface to demonstrate chemical stability and favorable interfacial kine cs, within the 
electrolyte to exhibit fast ion conduc on that can cope with the power demands, and at the cathode for favorable interfacial 
kine cs coupled with the possibility of addi onal electrochemical capacity.  By developing systems with such synergies, we are 
a emp ng to demonstrate the immense poten al for all-solid-state ba eries.  


CNMS has excellent exper se in solid-state electrolytes, especially some of the advanced energy storage technologies. Based on 
my interest in solid state ionics, coming to CNMS was an automa c choice. As a researcher at CNMS, we have direct access to 
state of the art characteriza on equipment. Addi onally by being a user facility, CNMS gives access to collabora ng with re-
searchers across a variety of backgrounds from academia to industries and all across the globe providing an excellent environ-
ment to enhance the scopes of a researcher.” 


Dr. Ezhiylmurugan Rangasamy was a postdoctoral research associate in the Electronic and Ionic Func onality Group from 2013 
un l July-2014, mentored by Dr. Chengdu Liang. Before coming to CNMS, he received his Ph.D. in Chemical Engineering from 
Michigan State University in 2012 under the guidance of Prof. Jeff Sakamoto.  For his graduate research Ezhiyl studied the garnet- 
and perovskite-structured solid-state electrolyte systems for Li-ion ba eries. Ezhiyl has just accepted a posi on as Process Engi-
neer at Applied Materials Inc. 


Following is a recent highlight from Dr. Rangasamy’s work at CNMS. 
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Jonathan Boreyko 
Postdoctoral Researcher in the Nanofabrica on Group 
Assistant Professor at Virginia Tech in the Department of Engineering Science and Mechanics—
beginning Fall 2014 
 
“I am interested in designing bio-inspired nanostructured surfaces that can exploit novel phe-
nomena for water, ice, and biological systems.  For example, I am trying to engineer nanostruc-
tured surfaces that are an -fogging and an -fros ng by making the surface so water-repellent 
that condensa on spontaneously jumps off the surface as it forms!  I am also ge ng very interested in synthe c biology, and 
have recently pioneered a new technique that allows for synthe c biological membranes to be suspended in an air environment 
(to date they have always been submerged in a liquid reservoir).  The CNMS theme that I work in is 'Collec ve Phenomena in 
Nanophases,' I love seeing how the nanoscale topography of a surface can affect the behavior of microscopic droplets, which in 
turn can govern the macroscopic behavior of phenomena such as condensa on and frost growth.  Before coming to CNMS, I 
earned my Ph.D. at Duke University in the Department of Mechanical Engineering and Materials Science under Professor Chuan-
Hua Chen.  Coming to CNMS was my first choice for my post-doc because I was excited about working in a highly collabora ve 
atmosphere with lots of great equipment.  My favorite aspect of working at CNMS was how the group challenged me to learn 
new fields and techniques while simultaneously encouraging me to pursue my own ideas as well.  It also didn't hurt that nearly 
everyone in my group loved basketball, we played every Wednesday during lunch!  By the end of my two years at CNMS, I used 
nearly all of the equipment in the clean-room, including photolithography, E-beam lithography, and the scanning electron micro-
scopes.  My favorite tool is definitely the goniometer, which measures the surface tension and hysteresis of droplets on surfaces 
and also captures neat side-view videos of droplet dynamics. In the Fall, I will be an Assistant Professor at Virginia Tech in the 
Department of Engineering Science and Mechanics.  My research theme will be 'bio inspired fluidic systems,' and I have already 
established a CNMS User project  so that I can con nue to work with the great people and facili es at CNMS.” 


Dr. Jonathan Boreyko was a postdoctoral research associate in the Nanofabrica on Group from summer of 2012 un l July 2014, 
mentored by Pat Collier. Before coming to CNMS, he received his Ph.D. at Duke University in the Department of Mechanical Engi-
neering and Materials Science under Professor Chuan-Hua Chen. He has accepted a posi on as an Assistant Professor at Virginia 
Tech in the Department of Engineering Science and Mechanics which begins this Fall. 


Following is a recent highlight from Dr. Boreyko’s work at CNMS. 
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Career Opportuni es at the CNMS 
 
Visit the website for more informa on and links to view open posi ons as well as other opportuni es at ORNL.  


 
 


ORNL study reveals new characteris cs of complex oxide surfaces 
 
A novel combina on of microscopy and data processing has given 
researchers at the Department of Energy’s Oak Ridge Na onal 
Laboratory an unprecedented look at the surface of a material 
known for its unusual physical and electrochemical proper es. 


The research team led by CNMS researcher Zheng Gai examined 
how oxygen affects the surface of a perovskite manganite, a com-
plex material that exhibits drama c magne c and electronic be-
havior. The new avenue to understand surface behavior could 
benefit researchers who are interested in using a wide range of 
correlated oxide materials for applica ons such as solid fuel cells 
or oxygen sensors. 


“It’s like the material has many knobs, and if you turn one, all the 
proper es change,” said Gai. “You turn a different knob and the 
whole thing changes again. It turns out the surface is another knob 
-- you can use it to change the proper es.” 


The team’s results, published in Nature Communica ons and highlighted in eScience news, underscore why the materials are called 
“strongly correlated:” Because the chemical and physical func onali es are coupled, any minor change can influence the en re 
system. 


Read more CNMS in the News on our website. 


 


 
Mike Simpson named ORNL Corporate Fellow 


Congratula ons to Mike Simpson on being named ORNL Corporate Fellow! The corporate fellow status is ORNL’s 
highest scien fic dis nc on – there are only 30 ac ve fellows at ORNL and the fellows serve an important role in 
advising ORNL leadership.  Mike is currently group leader for the Nanofabrica on Research Laboratory and his 
current research focus includes noise biology, nano-enabled synthe c biology and controlled synthesis and di-
rected assembly of carbon nanostructures. 
 


Hispanic Engineers recognize Idrobo   


Juan Carlos Idrobo has been recognized by the Hispanic Engineer Na onal Achievement Award Corp. with the 2014 
Outstanding Achievement Award for groundbreaking research in scanning transmission electron microscopy of 2D 
materials. Juan Carlos works in the Center for Nanophase Materials Sciences' Microscopy group.  
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http://www.cnms.ornl.gov/careers.shtm�

http://esciencenews.com/articles/2014/07/25/ornl.study.reveals.new.characteristics.complex.oxide.surfaces�

http://www.cnms.ornl.gov/news/news.shtml�
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