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Manganite oxide thin fi lms exhibit a 
dazzling array of properties, rang-

ing from ferroelectricity to ferromagne-
tism. They are used in applications as 
diverse as sensors, data storage, and 
battery electrodes, but a full description 
of these materials has eluded scientists. 

The properties of oxides are extremely 
sensitive to atomic structure, chemistry, 
and defects and because of this they 
often behave in unexpected ways. The 
situation is even more complicated for 
electrochemical reactions, which op-
erate at tiny length scales under harsh 
conditions. Now, Rama Vasudevan and 
his colleagues at Oak Ridge National 
Laboratory (ORNL) have begun to 
unravel the mysteries of these electro-

chemical reactions 
using scanning probe 
microscopy (SPM). 
     Va s u d e v a n ,  a 
posdoctoral research 
associate working 
with Sergei Kalinin 
in the Scanning 
Probe Microscopy 
Group at the Center 
f o r  N a n o p h a s e 
Materials Sciences 
at ORNL, explains, 
“Manganite surfaces 
are poorly under-
stood because atom-
ic resolution studies 
are very uncommon. 
In our study, we in-

SPM scans the chemical 
landscape of manganite oxides

In situ mapping of La0.625Ca0.375MnO3 surface morphology 
before (a) and after (b) an electrochemical reaction. The white 
and blue circles mark the formation of an oxygen vacancy. 
Reprinted with permission from Appl. Phys. Lett. 106 (2015), 
143107. © 2015 AIP Publishing LLC.

a

b

troduce a method that will allow for 
much greater insight into the reactions 
and movement of oxygen on these sur-
faces through atomic-resolution imag-
ing and manipulation.” 
 Writing in the April issue of 
Applied Physics Letters (DOI:10.1063/
1.4917299), the team describes a unique 
form of in situ scanning tunneling mi-
croscopy (STM). In traditional STM, a 
small, electrically biased tip is brought 
to less than a nanometer from a mate-
rial’s surface. Quantum mechanical 
tunneling occurs between the tip and 
surface; this tunneling depends on the 
local structure and the density of states, 
making it an exquisitely sensitive probe 
of surface chemistry. The Oak Ridge 
group took this a step further, tuning 
the bias to both initiate and monitor an 
electrochemical reaction at the atomic 
level. This method allowed the group to 
study a thin fi lm of La0.625Ca0.375MnO3
(LCMO) and observe the formation of 
oxygen vacancies on the fi lm’s surface. 
The group’s approach offers signifi cant 
insight into the electrochemical proper-
ties of oxides that will guide other re-
searchers in the fi eld.
 Steven Spurgeon

For daily Materials News updates, visit www.materialsnews360online.com
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A new route to radiation 
damage-tolerant metals  

Prachi Patel | Materials Research Society | Published: 05 May 2015   

Researchers have created a kind of copper with a specific 

microstructure that is highly tolerant to radiation. The new 

metal has self-healing capability in an irradiation environment 

that should enable it to last much longer than the materials 

currently used in nuclear reactors, which become brittle after 

a few decades. 

Printing silicon on paper offers 
benefits for microelectronics  

Matthew Peach | Optics.org | Published: 04 May 2015  

Researchers at Delft University of Technology, in The 

Netherlands, have pioneered a method to produce silicon on 

substrate from “ink” with single laser pulse. The technique 

allows silicon in the polycrystalline form used in electronics 

circuitry to be produced directly on a substrate. 

Energy Secretary Moniz emerges as 
Obama’s secret weapon in Iran talks  

Steven Mufson | The Washington Post | Published: 04 May 2015   

Nuclear expertise has catapulted Energy Secretary Ernest Moniz, 

a physicist from MIT, from a Cabinet backwater to center stage in 

the negotiations over Iran’s nuclear program. 

Minimized roll-off brightens OLEDs 

Meg Marquardt | Materials Research Society | Published: 01 May 2015 

Organic light-emitting diodes (OLEDs) have potential applications 

in lightweight and flexible display technologies, bright lighting, 

and lasers. However, where organic semiconductors continue 

to fall short is in applications that require a high current, such as 

bright displays or lasers. For OLEDs, the higher the current, the 

lower the efficiency. A new study published by researchers from 

Kyushu University, Japan, and the University of California–Santa 

Barbara points toward a possible breakthrough in device design and 

engineering to suppress efficiency roll-off in OLEDs. R
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