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http://www2.epa.gov/enforcement/enforcement-annual-results-fiscal-year-fy-2014
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EU DBMERT —ZX— A% 2015 FEHFISIZ5ERT % T
ETH 5 LIBRTN 5,

http://nanotech.lawbc.com/2014/12/articles/international/eu-requirement-to-list-

engineered-nanomaterials-in-food-labeling-will-take-effect-december-13/
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<< Tech Trend >>
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Biomimetic liquid-repellent surfaces
~Learning from nature how to repel liquids~
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Introduction

The control of interactions between liquids and solid surfaces
is important and advantageous in practical applications. These
situations not only surround us on a daily basis, such as fogging
of car windshields, the non-stick properties of cooking pans and
utensils, and calcification of bathroom taps and showerheads by
water, but also occur in industrial applications, damage to infra-

structures such as electricity networks, fouling and blocking

of sewers by fats, and corrosion of metallic machine parts. To
overcome these problems accompanying adhesion/contamination
by various liquids, the creation of superhydrophobic surfaces
has been studied extensively over the last few decades. The
goal of these studies has been to generate surfaces with large
water contact angles (CAs), in an effort to minimize the contact
between the water drop and the solid surface to prevent fouling,

as well to enable water drops to easily roll off the surface.



To create these types of surfaces, the solid surfaces have been
modified principally with coatings (monolayers, thin films and
so on) containing chemically inert functional groups (alkyl or
perfluoroalkyl) to reduce surface energies, leading to very weak
interactions with water. But, the maximum achievable static CA
of water on the surfaces terminated with the alkyl functional
groups is only around 110° [1]. Using fluorinated chemical
groups this static water CA can be increased up to around 120°,
because their surface energies are extremely low and therefore
allow only a weak interaction between the surface and water [1].
Thus, most studies related to this research field are unsurprisingly
focused on the effects of perfluoroalkyl groups rather than alkyl
groups. However, even with the use of these low-surface energy

compounds, static CAs are far from the ideal CAs of 180°.

To achieve superhydrophobicity like a lotus leaf surface, several
‘tricks’ are required. By introducing a roughness to the surface,
the majority of the water-solid surface interface is no longer
oriented parallel to the substrate. This results in the apparent
CA increasing up to 180°, although the actual CA is identical
to that measured on a smooth surface. In fact, a specific type of
roughness called “Negative Re-entrant Surface Curvature” is
reported to be useful to achieve high apparent CAs [2]. Using
these techniques, it is possible to create surface on which water
drops ‘bead-up’, meaning that they have high apparent CAs and
form an almost perfect sphere. These highly spherical drops are
said to be in the Wenzel state, and have a very small footprint,
resulting in good mobility on the surface. If the roughness of the
surface becomes sufficiently high, and the coating has a high CA,
the water drop no longer wets the whole surface and floats on air
pockets under the droplet. This is referred to as the Cassie-Baxter

state.

However, there are several problems in this nanostructured
perfluorinated surfaces. First, to achieve the desired
nanostructures very specialized and complicated techniques
are required. Second, under certain situations, such as
exposure to vapor or high pressure, water can penetrate into
the nanostructured surface leading to complete loss of the
dewetting properties (Cassie-Baxter to Wenzel transition). Third,
perfluorinated compounds can be difficult to process and an
extreme environmental burden because of their high chemical/
physical stability. Particularly, a precursor to many perfluorinated
compounds (perfluorooctanoic acid) is considered to be harmful
to both human health and the environment [3-5]. Thus, several
apparel makers have now declared that they will cease to use this

compound after 2015 [6]. To overcome these shortcomings, we

have previously proposed an environmentally-friendly process
not relying on long chain perfluorinated compounds to create
‘non-stick’ surfaces [7]. Our process is based on the control of
contact angle (CA) hysteresis, which is defined as the difference
between the CA as a liquid advances across a surface (6,), and
the CA as the liquid recedes from the surface (fy), because the
mobility of a liquid drop on a surface depends on CA hysteresis.
As some of us have previously reported, if CA hysteresis is
negligible, then there is very little resistance to movement of
the liquid drop, even if the CAs are very low. This enabled us to
create ‘non-stick’ surfaces toward various liquids (including high
and low surface tension liquids), not relying on surface texturing

and subsequent perfluorination [8].

In this article, we report on our recent research into creating
surfaces with very low CA hysteresis toward various oil drops
when submerged underwater. These surfaces are inspired by

nature, and mimic the surface of a variety of living organisms.

Biomimetic superhydrophobicity

Many biological surfaces have excellent hydrophobicity or anti-
fouling properties. As fluorine and perfluorinated compounds are
very rare on earth, it would be difficult for plants to synthesis /
accumulate enough to coat their outer surfaces. Therefore most
plants generally do not rely on perfluonated compounds, but
rather surface structures to achieve hydrophobicity or anti-
fouling properties. In particular, as shown in Fig.1, the lotus
leaf has been the most highly studied natural object as a model
surface of superhydrophobicity. It makes use of a hieratical
micro/nanostructured surface containing lots of raised pillars
with negative surface re-entrant curvature, and a hydrophobic
coating consisting of waxy molecules to generate high CAs
(Figs. 1C and D). This allows water drops to slide off the surface
easily. Furthermore, other biological surfaces, such as the wings
of a cicadas, the legs of water striders [9], the backs of desert
beetles, the wings of butterflies [10], and the leaves of many
plants[11] (such as rice leaves), have been also studied and found
to show excellent superhydrophobicity. Similar to the lotus
leaf, these surfaces are commonly highly nanostructured and
covered them with hydrophobic molecules, which leads to the
excellent hydrophobicity. Researchers have copied these types
of surfaces found in nature by replicating similar structures on
synthetic surfaces and terminated with hydrophobic groups (alkyl
or perfluoroalkyl groups) [10]. Thanks to these physical and

chemical effects, artificial surfaces can achieve superhydrophobic
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properties. Such biomimetic superhydrophobic surfaces can also

have excellent anti-fouling properties [12].

Underwater superoleophobicity

Increasing attention has recently been paid to the creation of
superoleophobic surfaces rather than superhydrophobic surfaces
[13]. Surface tension of n-hexadecane (28 mN/m) is much
lower than that of water (72 mN/m). This means that it is much
more difficult to get oil drops to ‘bead-up’ into a perfectly
non-contacting spherical shape. Thus, it is very challenging
to fabricate superoleophobic surfaces that strongly promote
dewetting of various low surface tension liquids. Actually, until
now, there have only been a limited number of papers describing
the preparation of such superoleophobic surfaces on which low

surface tension liquids can easily dewet and roll off.

One recent key trend in this research area is underwater
oleophobicity/superoleophobicity. Such underwater
oleophobicity/superoleophobicity would be particularly useful
for marine applications, cleaning up of oil-spills, industrial
processes, and removing oils and greases from surfaces by

washing with water in domestic applications.

The first example of an underwater superoleophobic surface
based on a biomimetic approach was reported by Liu et al [14].
They got ideas of anti-fouling surfaces from underwater marine
life (such as fish). Fish always keep their bodies clean even after
exposure to oil during an oil-spill disaster. Upon inspection of fish
scales, they found hierarchical nanostructured surfaces consisting

of calcium phosphate. This inorganic layer is very hydrophilic
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Fig. 1 Lotus leaves have been widely researched as a model surface
for studying superhydrophobicity. A) and B) show photos of the lotus
leaves and water drops on them. C) and D) are scanning electron
microscope images of the lotus leaf surface with hierarchical micro/
nano structures (inset, picture of water droplet on the lotus leaf
surface). Reprinted from Plant Sci, 172, 6, Guo et al, Biomimic from
the superhydrophobic plant leaves in nature: Binary structure and
unitary structure, 1103-1112, © 2007, with permission from Elsevier.

and a highly hydrated layer of mucus and proteins is covered on
the top of this inorganic framework. These calcium phosphate
and hydrated mucus layer are very hydrophilic, leading to a
strong preference to be wetted by water rather than oil. Lui et al.
reported that the static CA of the fish scales in water was 156°.
They replicated both the surface morphology and hydrophilic
nature of the fish scales surface using polyacrylamide gel.
The resulting sample surface was found to be very oleophobic
underwater, having a large CA (174° 1,2-dichloroethane) greater
than that of fish scales. They also measured the adhesion force
between an oil drop (1,2-dichloroethane) and the sample surface,
in which adhesion force was found to be extremely small (<1

uN), compared to that of a smooth silicon surface (>25 pN).

Nanostructured calcium phosphate surface was also found on the
clamshells by the same group [15]. This nanostructured surface
without any mucus layer showed very low adhesion to oil drops
(dimethyl silicone oil) (<1 pN). To mimic this clamshell surface,
they used copper as a model substrate and etched by ammonia to
obtain a similar nanostructured hydrophilic surface. The sample
surface displayed excellent underwater superoleophobic and anti-
fouling properties (static CA of 163° and an adhesion force was

only <1 uN).

Another unique underwater superoleophobicity is also observed
on the sharkskin surface. Sharkskin consists of randomly raised
areas called “dermal denticles”. These denticals are ribbed with
the riblets orientated parallel to the direction in which the shark
swims. This unique surface morphology is thought to reduce
the drag on the shark’s body during swimming. Researchers
have artificially reproduced this surface topography by soft
lithography of PDMS and found significant reductions in drag



with water. Along with this low fluid resistance, the resulting
sample surfaces also showed superoleophobic properties when

submerged underwater [16].

Besides these structure-dependent superoleophobic treatments,
several researchers have also mimicked the hydrated mucus
layer of the fish scales. We used water-soluble polymer brushes
to functionalize substrates with a biomimetic mucus layer [17].
When submerged in water these polymer layers are highly
hydrated by water, swelling 3-10x in thickness by the uptake
of water. This results in the formation of a composite surface
which can be up to ~80 % water by volume. When oil droplets
(such as n-hexadecane) were placed on these surfaces, they
indicated very high dynamic CAs (0,/6, = 163°/161°) and low
CA hysteresis (A@ = 2°) due to the very hydrophilic nature of
the hydrated polymer layer. This leads to excellent underwater
oil repellent properties as shown in Fig.2 (left image). Other
types of highly hydrated polymer surfaces, such as hydrogel
consisting of poly(n-isopropylacrylamide) (pNIPAM) [18] or
polyelectrolyte multilayers consisting of oppositely charged ionic
polymers [19] have also being reported. They showed underwater
superoleophobicity with the static CAs of 1, 2-dichloroethane are
159° and 164°, respectively.

Fig. 2 pH-responsive oleophobicity of our polymer brush surface:
This superoleophobicity can be activated (left image, pH = 2) and
deactivated (right image, pH = 10) by changing the solution pH.
Reprinted from ACS Appl. Mater. Interfaces, 2014, 6 (15), Dunderdale
et al Large-Scale and Environmentally Friendly Synthesis of pH-
Responsive Qil-Repellent Polymer Brush Surfaces under Ambient
Conditions, 11864-11868, © 2014, with permission from ACS.

Stimulus-responsive underwater superoleophobicity

Living objects respond to various kinds of stimuli from their
surrounding environments. From this viewpoint, most studies
in surface science and practical coating applications have
replicated such biological responsive behaviors in artificial
systems for the purpose of achieving unusual surface properties.
For example, we have created superoleophobic polymer brushes
which respond to three external stimuli - solution pH, salt
concentration, and temperature [20]. Two of these responses,
pH and salt concentration, changed the dynamic oleophobicity
of our polymer brush surfaces. In detail, when the pH of water
is changed from low (pH = 2) to high (pH = 10), the chemical
nature of the polymer brush changes from highly cationic
to neutral. This neutralization results in a dehydration of the
polymer brush and so the surface becomes less oleophobic (see
Fig. 2). We measured that the advancing CAs only decreased
slightly due to the dehydration (~165° to ~140°), but the receding
CAs decreased dramatically from ~160° down to ~60°. These
marked changes in dynamic CAs, and specifically an increase
in CA hysteresis, results in a surface on which oil drops freely
slide across at pH 2 but on which they are pinned and immobile
at pH 10 (see Fig. 3). Similar transitions were observed when the
salt concentration (NaCl) was raised from 0 to 2 M. Similar to
the results shown in Fig.2, the receding CA reduced significantly
while the advancing CA only reduced by a small amount. This
lead to a surface on which oil drops can slide across with no
added salt, but cannot slide when salt is added. Although the
polymer brush was found to change structure in response to
temperature, namely a decrease in thickness and hydration
with increasing temperature, no changes in dynamic CAs were
observed. We proposed that this is due to an inhomogeneous
change in the polymer brush layer, which remains highly

hydrated at the surface at high temperatures.

Other types of stimulus-responsive underwater (super)oleophobic
surfaces have also been reported. For example, Tan et al [21]
prepared pH-responsive polymer brushes which can control
their adhesion strength to oil drops, demonstrating significant
adhesion or less adhesion/easily removal from the surface. Lui
et al [22] created polypyrrole surfaces which can be oxidized or
reduced by applying a positive or negative electrical potential
to the surface. This changes the static CAs from ~150° to ~110°
(with 1, 2-dichloroethane) along with the adhesion strength of
oil drops from 8.7 uN to 1.6 puN. Consistent with these changes
sliding of the oil drop across the surface could be arbitrarily

controlled. Xu et al [23] reported a underwater superoleophobic
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surface which is responsive to mercury ions. They employed
polyacrylic acid (PA) for mercury detection. When mercury ions
are present in the water, they form complexes with the carboxylic
groups of polyacrylic acid, and presumably cause dehydration
of the polymer chains, leading to a loss of underwater
superoleophobicity. They also applied this coating system to oil-
water separation. In the absence of mercury ions the PA-covered
mesh allowed water to pass through but not oil, whereas when 1
mg/ml mercury ions are present the mesh allowed both oil and
water to pass through. Finally, Chen et al [24] created thermally
responsive hydrogels from the polymer PNIPAM. These
hydrogels change static CAs of oil (1,2-dichloroethane) from
~150° at temperatures below 25 °C to ~125° at temperatures
above 30 °C. By taking advantage of this great difference in
CAs at different temperatures, sliding of the oil drops could be
controlled arbitrarily by the applied temperature.

Conclusions

Various useful strategies for creating superoleophobic surfaces
both in air and submerged underwater have been inspired by
nature. Based on the principles of these biological mechanisms
combined with human wisdom, we are able to achieve superior
surface properties compared to those observed in nature. In
actually, most of the artificial surfaces discussed in this article
have better oleophobicity than the fish scale investigated by Lui
et al. And as has been discussed, underwater superoleophobic
surfaces possessing stimuli-responsive properties are good
examples that demonstrate the potential utility of biomimetic
approaches in the generation of such multifunctional properties,

which are not observed in nature. Deeper understanding of the

PEN January 2015

Fig. 3 Stimulus-responsive underwater superoleophobicity of water-
soluble polymer brushes. Top — the chemical structure of the polymer
brush containing tertiary amine groups, which can be protonated or
deprotonated depending on pH. Bottom — Changes in adhesion of
n-hexadecane drops to the surface depending on the solution pH.

principles of the strategies used by nature is crucial to apply them
to future material processing. We believe that biomimetics have
infinite possibilities in our daily life and important industrial

applications in the future.
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b b 3D BB DEMIEN (2014.12.11)

Fro oV F— - RN AR (NEDO) &, #idt
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http://www.nedo.go.jp/news/press/AA5_100337.html

BEFIEDETFRES ELLRLSTHEIEEE (2014.12.11)
RERFOWMIR T NV—T3, BFOIBZIRD 2 EFHEED
BYMICHES CHRELEFREZHE T TR E10F
DETFHEL ENEFRLZFEDF 5L LTI —/—x
ez e % L R LTz,

http://www.issp.u-tokyo.ac.jp/issp_wms/DATA/OPTION/release20141212.pdf
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[ 1] http://newsroom.toyota.co.jp/jp/detail /4663446/

[2] http://pressroom.toyota.com/releases/toyota+fuel+cell+patents+ces+2015.htm
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NREL partners with GE on microgrid development project

http://www.pv-magazine.com/news/details/beitrag/nrel-partners-with-ge-on-

microgrid-development-project_100017479/#axzz3LXef6uG3
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Tel Aviv's tiny idea that could change the smartphone

world
http://www.thejc.com/news/israel-news/ 1266 12/tel-avivs-tiny-idea-could-change-

smartphone-world
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Large-scale nanoshaping of ultrasmooth 3D crystalline
metallic structures

http://www.sciencemag.org/content/346/6215/1352.abstract
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Attosecond band-gap dynamics in silicon

http://www.sciencemag.org/content/346/6215/1348.abstract
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Stacking two-dimensional materials may lower cost of

semiconductor devices

http://phys.org/news/2014-12-stacking-two-dimensional-materials-semiconductor-

devices.html
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Spray Solar Cells on Any Surface

http://www.eetimes.com/document.asp?doc_id=1324944&

JA Solar #t& 7 2K /#tH R&D #HE
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JA Solar and DuPont seal R&D pact
http://www.pv-tech.org/news/ja_solar_and_dupont_seal_rd_pact
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It's Solar Balance-of-System Innovation That Will Drive

Cost Reduction
http://www.greentechmedia.com/articles/read/Its-Solar-Balance-of-System-

Innovation-That-Will-Drive-Cost-Reduction
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Nanotech Center Raises the Curtain on Research
http://enr.construction.com/bonus_regions/midatlantic/2014/1215-nanotech-

center-raises-the-curtain-on-research.asp
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http://www.nano.upenn.edu/core-facilities/
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Stretchable silicon nanoribbon electronics for skin

prosthesis
http://www.nature.com/ncomms/2014/141209/ncomms6747/full/ncomms6747.
html
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van der Waals Force: A Dominant Factor for Reactivity of
Graphene

http://pubs.acs.org/doi/abs/10.1021/n15036012
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Mimosa-Inspired Design of a Flexible Pressure Sensor with

Touch Sensitivity
http://onlinelibrary.wiley.com/doi/10.1002/smll.201403036/abstract
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Strong, Reversible Underwater Adhesion via Gecko-

Inspired Hydrophobic Fibers

http://pubs.acs.org/doi/abs/10.1021/am5075375
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Superconductor Unveils Room Temp Future

http://www.eetimes.com/document.asp?doc_id=1324962&
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The wealth in our waste

http://cordis.europa.eu/news/rcn/122204_en.html
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EnergyTrend calls 2014 demand at 44 GW with 2015 to
top 50GW

http://www.pv-tech.org/news/energytrend_calls_2014_demand_at_44gw_
with_2015_to_top_50gw
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UK unveils Europe's largest battery storage project

http://www.pv-magazine.com/news/details/beitrag/uk-unveils-europes-largest-

battery-storage-project_100017518/#axzz3M0Ox18gKS
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ABB and Hitachi to form strategic power grid partnership
for HVDC in Japan

http://www.abb.com/cawp/seitp202/d06aed10aaa5al36¢1257daf0044d636.aspx
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Student Nanotechnology Laboratories Network Set Up in

=]

Iran

http://www.nanotech-now.com/news.cgi?story_id=50593
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Researchers combine logic, memory to build a 'high-rise'

PEN January 2015

chip

http://www.nanowerk.com/nanotechnology-news/newsid=38448.php
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Negative capacitance in a ferroelectric capacitor

http://www.nature.com/nmat/journal/vaop/ncurrent/full/nmat4148.html
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Researchers Superconduct at -140° F
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Spatial variation of a giant spin-orbit effect induces
electron confinement in graphene on Pb islands

http://www.nature.com/nphys/journal/vaop/ncurrent/full/nphys3173.html
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Synopsys and Imec Expand TCAD Collaboration to 5 nm
and Beyond

http://www.freshnews.com/news/1026155/synopsys-and-imec-expand-tcad-

collaboration-5-nm-and-beyond
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Microwave imaging of the breast

http://www.eurekalert.org/pub_releases/2014-12/aiop-mio121214.php
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Influence of Metal-MoS, Interface on MoS, Transistors
Performance: A Comparison of Ag and Ti Contacts

http://pubs.acs.org/doi/abs/10.1021/am506921y
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Enabling complex nanoscale pattern customization using

directed self-assembly
http://www.nature.com/ncomms/2014/141216/ncomms6805/full/ncomms6805.
html
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Transistor memory devices with large memory windows,
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using multi-stacking of densely packed, hydrophobic
charge trapping metal nanoparticle array

http://iopscience.iop.org/0957-4484/25/50/505604/article
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Scientists trace nanoparticles from plants to caterpillars:
Rice University study examines how nanoparticles behave
in food chain

http://www.nanotech-now.com/news.cgi?story_id=50602
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Highly Selective Solar-Driven Methanol from CO, by a
Photocatalyst/Biocatalyst Integrated System

http://pubs.acs.org/doi/abs/10.1021/ja509650r
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Imec Presents Ultralow Power RFID Transponder Chip In

Thin-Film Transistor Technology On Plastic At IEDM 2014
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Lens-free microscope can detect cancer at the cellular

level
http://newsroom.ucla.edu/releases/lens-free-microscope-can-detect-cancer-at-the-

cellular-level
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Germany sees price drop in solar power storage systems
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Robust Superhydrophobic Silicon Without a Low Surface-
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EU publishes nanomaterial guidance for employers and
workers

http://www.nanowerk.com/nanotechnology-news/newsid=38503.php
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Solution-processed multilayer small-molecule light-

emitting devices with high-efficiency white-light emission
http://www.nature.com/ncomms/2014/141218/ncomms6756/full/ncomms6756.
html
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Universal scaling of the critical temperature for thin films
near the superconducting-to-insulating transition

http://arxiv.org/abs/1407.5945

GCLPoly #t. v INEEDFHEKE

GCL Poly #t (FEIOKRFRY VY « TITNA—F—)
ET INFHIED 135 FIVIEHD T DRt Z iH#E T % D
L0, AR YOy « JINA—=A—LLTD LY
T ZHERF T B C L RIRD T T & 2 BmWEREZRI [T D45
H O~ T2, GCL Poly #hiZ (S ki 7 $BAIT % 7
HOEE LT 11 HYANC e iz gk, 7t > TH
ARHRITHS 2 (7% %2 146.5% M5 38.8% ICHijkd % C
EMHAFEN TV, O T & D87 T GCL #t
BRY Y aryeyInomFEDw LG22 LT
L, 2014 fED Y TN bz 13GW &7z DI Tl
GCL-Poly abandons wafer business sell-off

http://www.pv-tech.org/news/gcl_poly_abandons_solar_wafer_sell_off
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R, BRI IOVF—EEOHEINZRS ., ZEOLEEND
77 U TIVT =)V AR CEK - EE ORI 22 51DV
TEER, A= FT7IVPRARYE (T R)
Experimental Characterization of the Nanoparticle Size
Effect on the Mechanical Stability of Nanoparticle-Based
Coatings

http://pubs.acs.org/doi/abs/10.1021/n1503768r
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BERRFERT S S/ RAREOLFHESIL. Si7/—
KOS E# BRI HNATHE
VaAYBTIT AN/ —FO 10 EOFRD L %
79 2 L0 S ZHNZGREIHL LU AT XA 5750,
R FIC &k 2> ) ay / REFHDLENEEEZ T T
) ay / REEEEMDY A 7 )VEFZ 300%0m L, [H
WIS A > 27 = — A A EEMRIE SO EAER (3.86mAh/
cm?) « EWEERE (922mAh/g) - BN 1 2 UM (160
YA 7 IVBOFERIRFFE 80%) ZiEM, M 1C THA
& 500 ¥ 7)LC 1.61mAh/cm®, T OBNIzEBLKILY
IPEREIIASIE I K O FB AU 7 i LD KR 7 G & a2
Bk, BRSOz 2 RRE T 269 % Si- RRFH D
LA A, XTEMETE N TORWET LT D SRS
B&Si 7/ — FOZIMEFREICHIL S 5 ET AN
HERREZRICSTIENTEH LI AV —F
RRZEA LY D= T

Interfacial Oxygen Stabilizes Composite Silicon Anodes

http://pubs.acs.org/doi/abs/10.1021/n1504242k

FLOEEGRAEFMRE LTRRAKRL Y OREEZHS
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—RLLy VAV R MG T B ARARL VNI SR BN
(hBN) OANT G 7 VIR 2 2], T VI AR
Rt Gttt 77— MEKEFEO RS - Mgk, B
4000ecm?V's™), KEMEIE 300 MEHILL LA PSR CLE, K
i - WY (gfactor ~2) T —hA[ZLY a7 =07 -
R N—RARGIRE) & ¥ —< U Rz Bt 23 ERAR
L (FLP) OIELOY A 71 bo VBRI T )b I
M IS [ > TR 51CD1.0.25 5 0.31me
I, HTRx 2D Wil K OPEE AR E T RO TS
b7 4 —L & UTFELP OnfgeME 26 MMC Lic, A1V 7
IWWZT RV IN=T A FEL

Phospherene shows viability for devices

http://nanotechweb.org/cws/article/tech/59749

DINRT—IVRFLT v THRICE o T fmax>75GHz
DSEFM GaAs ./ 741 Y5

T INAT — )V RIGEDIRNFEHZ LV F /T 14v (NW)
7 LA K 100% DIFHE TS 2 — AL E NI ALE IS & -
W - R (VLS) sEiEZ N LB R0 —4m%z
£D GaAs 7/ T A VORI TRSNCTHAL THN A
TIWVF X FIVT S — b NW 7 LAR—=ZADEETBIE
o YA % (HEMT) Z{FK. 77— FE 150nm KU 2V
RL A 2INA 7 XD GaAsNW 77 L+ N— Z D HEMT D%F
P Uon/Ioer - 10% HEWTEIEEL © 33GHz, R ARFEIRE AL -
PEN January 2015

75GHz), 1.5 X 1.5 cm® v 7 10D 100 A LD F/3A 2
THREDY— M2 HEZR AV A RET —INF ey 2 R—
v

High-Speed Planar GaAs Nanowire Arrays with fmax > 75

GHz by Wafer-Scale Bottom-up Growth
http://pubs.acs.org/doi/abs/10.1021/n1503596j

R=AVTETIvIN)—, HEWRBRAI—T 4>
DR TIRE

H O RE 2 A Te A — b 7 4 e 2DV a— 3
YO Z BIEY . EH & UE L 2REBEHRORE &
TREFEHEIT . K=o V ZIKEOHE T HEHIC X 2
7e 0 ETHILDE Bz Y T b Y 2 7S & o THiVL 2D
B (TIV—=LN=F1c &%), R=A 2V TEKR—17 -
7'Z v 7| OFEIT BES MISA Y — kT 4 ¥ Ot i
T, R=A 2T+ TTy ZI3EHADT =AU
D % TRF T RIlE THS LI UG 2 R IEBHE G 1L A
IN=TCH D T & THARDDRARZEZRET Bagat. Znh
MUARZANEICTRL LS LT 5 &, mRIcNEE ey
7 bUx 7T — X OHIBRERD HEIIC G S DR
EHARATREIC 725, BARBLUT—XlfERE, RA—12 7
DENAVIAMEF 2V T4 —« VAT LEYLAVE
FOXF 2T ¢ B & - THES{E

BlackBerry, Boeing Team for Self-Destructing Phone

http://www.pcmag.com/article2/0,2817,2474037,00.asp

AAHEIVERCT VY 1—Yay, SHREAAZNEKE
BTN

XA (207 OKEEMEERESE) & RCTY Y a—
vay (B—rF—HEEMY T I A Y—) B
W2 ERK @B D S A 1y NMEFET A DB B
T, BUEA A VI ANV I = — /T4 T LV RT
80MW O N RUKEG A& T8 2 B, % — 2 F—mljimsz
YRR AEMMDARE D A > 72 iR 2 ik & 72 B 1501
RCT VY a— 3 Y X OFAROIFEMFEE T 1 1 A2
ztEs . Hrluvwsamy I i3 2015 45 1 P9
ICREE T E

MegaCell and RCT Solutions to collaborate on

multicrystalline bi-facial solar cells
http://www.pv-tech.org/news/megacell_and_rct_solutions_to_collaborate_on_

multicrystalline_bi_facial_sol



ALO; FDKEHE. BEEEFEY FTOBE2 LIV
YATLELTHEE

HOR 2 LNV X7 L (TLS) 13 50 fRic b7 5 45 AR
FEAHORFEDORE, FoLlicE>TRFIAVEa—T 1Y
JICBIFBTae—L Y ADPRE U TH 7 AR FE
AL EER O TLSs I & % RGBT REE 7y b
DPEREC BRI, RIS R 7ERMENL, B — 5
RIRICEED E ALO; /KA A TLS HEISIRIN D T 7%
TR TH 5 T L 2R, KRIFEZIC ALO; HITHHAA
BT ENTE S ALO; O H I3/kERG & (0-H---0)
ZH. O-O BiEfE 7 BV T 7 R ALO; X 7213 AlLO; i
FREFFIL ODMEGORETE -8 HEFICE>TIE2
HOH), 2 DOMFMIERD >3V 71 10GHz D
HIPH CHIGINAVEC 5 C L2 FBRTRIS. £ TPESh
ZETEw b -TLS 1w 7V V713 16 ~ 20MHz GIHEHi)
THEHE —HERER Ty M THGR 2 LNVD Y R
T LELTD ALO; DIKERME. A1V T AV T KT v
ZIN—=3F ¢ (UCSB)

Hydrogen bonds in Al,O; as dissipative two-level systems
in superconducting qubits

http://www.nature.com/srep/2014/141223/srep07590/full/srep07590.html

NAAR=ZADTF/ 7 1 IVZ2—%HE. BLiEEEN
TPk s EBBICHERGRYEICH Um0 eaE
ZHTBNAFR=ADF VA —RART 1 V2 =72
TE. BINTT A RDTE, AXRA VDT FEKILEE R &
BB R 2 RO Y — R 2 ERY B ol kb
10— ZERD LR ZREEN T/ b o — A LA G
b, LEMKOERIEA A >0 G HIRIZE S O i
H2PRE, SBUSTGAYE ORI G, Bk 1. SR
Wetfiz ) IS UTHRZZREARENZ 6 % & 5 ICiiEn]
e WA TRRE (RT2—FT ) A XUV ALY
> GEED

Nano Filter cleans dirty industry

http://www.ltu.se/Itu/media/news/Nanofilter-renar-smutsig-industri-1.1246087?l=en

BRBEELRETS BF¥ vy 7). EENGIHHZEY
HTRER

REETEN Ty v T ELTHISN TV AYE O
M R E L9 % T & OERNZEEILZ 7]
ODTHR, #JF vy ITHBIREOWT x50 E S el
NBC zHWE LTWZED 20 FEOHE KR, [HRFv v
THNEB(RE LG LI 5 C EN S MR o Tz, ]
SHDETIOBEZAIRT 2T N7% 5 X UBT
50, BREAOIEREEZ T2 A TEE0E

LNEW ] (BB DA . AZ T 4+ — PR,
SLAC EINZ &R ZET
First Direct Evidence that a Mysterious Phase of Matter

Competes with High-Temperature Superconductivity

http://www.innovations-report.com/html/report/materials-science/first-direct-
evidence-that-a-mysterious-phase-of-matter-competes-with-high-temperature-

superconductivity.html

BII#E MoS, TEEMZEA

HAZ 2D 5 AR R CIEBIEZIET % T LITHID TR
i, S0tk B B EBIEOFHEZFIR T THENT
Wiz, MoS, DHIHE TOEEN & EERK el11=2.9 X
10%Cm" 232, 7NV T FEBEM R L A 75 D E S THI
XHINIC Z N TN DJF DR EL & BET D MoS, BIRE 1 [+
BINE 2B, RIS Tt b O SRR FRE DR & 18
[HIC &2 & 0D, FBRUBEIAS & O f EEAREMEIC K D Z20THS
D JINIZRGE, 0PI THA S N EB IR
BHAD Y T ALy FITH LOISH, BEE Y Ert
>Y—{t, UCB. LBNL

Observation of piezoelectricity in free-standing monolayer
MoS,

http://www.nature.com/nnano/journal/vaop/ncurrent/full/nnano.2014.309.html

BALGHRARAKOKERER Y —5—7 7 —LEZBRETFE
HEZTCL V—5— Gl I LlnityFa)—U—2A
MHEHE U TR AVK EREROK 13.4MW (fHE5
RABUD) DOXTTY —F—atiliZz 3L, TEROREIC
T TCL Y — 7 —MIGEHE LERI. dtEONE OKEH
%) 18.0ha ZF . 5t B KMEME Y 2 — IV EEHY
50,000 #Zz/KEC &%, 2016 4- 3 HOKEZ Higd)
Japan to Build World’s Biggest Floating Solar Farm

http://www.greentechmedia.com/articles/read/japan-to-build-worlds-biggest-

floating-solar-farm

ERANE S UEENSZTTEE RS, ERMR IS~
JRZ

HEE LU BB ODO RS, TT a7 NV —FERIR IS Y
ALz 8hE, SR T nRMO%H) (on/loff: 10%) . HEIEAHE)
g (ZET 2em?V's, 77K T 26cm?V's™). Cr/Au-ReS,
DOFEMILPT (175k Q pm ~ 5k Q pm), Y —ABIUTF
LAY TDyay bF—RBE 727 )V — b ReS, FETs
FEFREA, BEEAR, MO T ALy a) VALV T
148mV/decade Z 9, TF Y AR EA—AT 1 V1K
Field Effect Transistors with Current Saturation and

Voltage Gain in Ultrathin ReS,
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http://pubs.acs.org/doi/abs/10.1021/nn505354a

BMN— T 3D FEfE CoFe,0, ZILEMNRZ(ER. 2~
RRDOEHRDAEL SV b
3D & CoFe,0,4 ZALIEM/NERD R EIFRD 2D DT >
TL— 2B T HRWIBHRAN—AD )2 wiikiko
R INIE(LIC BE 9 5 ROGHE DRI RICEE DN T X VR
ROIE D K 5 BEHUNRDIE B2 PRS2 e DICIE e K
UCHZAEZ W e Z OIGTERR R SR E X 71 = X LIz
K. PUEAITH S FFVILE vy (DOX) HRIERMIC
CoFe,0, f/NERIC LI, 3D F&JE CoFe,0, ZALIEMUINERD
W71 7 At ds K ORISR AR O 72 DK E /&[]
REMEZ AL, LR E (FPiED
Bio-inspired Formation of 3D Hierarchical CoFe,0, Porous
Microspheres for Magnetic Controlled Drug Release

http://pubs.acs.org/doi/abs/10.1021/am507689a

EPA DFWHEI Iy 7 F 18— 5.8, REHHIV—IVICE
\IBRFNT 5> FDREIEHEE

FEEFN D O HALREIH B2 T B IV — IV ED
5L TREEMTERDO N S MEIGBFEOIR 1178
W2 IS 2 T2 D51k, 2efiZm RINAT A & 0 J5FD
Z IFEIRFEIEOBRICT S INTV S, KEBRERE
J¥ (EPA) I IEEBEH &I FFED H k72 7l 9™ % 7z DwF
WAz RE. BHFEORFIFEERD 5.8 %W HEHN
HHOHICY vy b AT ENSERIC, R AFZRD
W& > TENS ZBET % T L3N0 bR ZEH I E
BN >T58%D 7 LIy Feftd, TOXIRRE
ICZ2 L DARY M2 T3 T8 EPA IEFHHE Z Mt .
6 HXTICIRNTOIRAY FEFHiT 265, LMLZED
NW—INFEETHDNSATREN S

E.P.A. Wrestles With Role of Nuclear Plants in Carbon

Emission Rules

http://www.nytimes.com/2014/12/26/business/energy-environment/epa-

wrestles-with-role-of-nuclear-plants-in-carbon-emission-rules-.html?ref=energy-

environment&_r=0

DNA LAY NVBDOFIVEZEHVWESRKE. 70nm O
EMmMEHFFY I T

HA WP 70nm OEROF ¥y S5V —Z 27 8-
¥ DNA « BV DNA Wi ORIEDIR G Z KE X LI
FEEICERE, >V ay RICEMAIAFYESY -V AT
L7z Epk. Mgz (45-52.8kDa & > 78 7 B
L 3.45kDa, 200-300 bp DNA #iC * L 20bp. 5.6-5.8
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kbp DNA ST L 182bp). R4 OffEId Ik IC 7%
T b E—kEEE (M CTRUER - T2 BMmE 7
AV b OFB LR ES (>1000V/cm) ISP T b
OE—fiie T b EESPLNERENCK > TESN
%) hotl3, 2LOTY b —[EEEE/ES 2cm O
BEDSZWVICERENNEN TS 2000V OEHEH T
B4 75 A X0 DNA Wi S 7 53 K6 Coe I i, 7ok
R

Gel-Free Electrophoresis of DNA and Proteins on Chips
Featuring a 70 nm Capillary-Well Motif

http://pubs.acs.org/doi/abs/10.1021/nn505605e

Greentech solar DFREDSEAREEMKERF > T-5CE

Ty LI, T=T)N, TARZTEY—=F—T 12 DidFhH
Vo Toy BHFEICHED % mfBAtikeg & KK O KI5 FEEATIC
EDEEDTS5NZ D=, HiENRE Kz 7
10 DELHZSIR

Here’s What Our Readers Were Most Interested in This

Year
http://www.greentechmedia.com/articles/read/heres-what-our-readers-clicked-on-

the-most-in-2014

12 AD:¥B5E | (2014.12.1 ~ 2014.12.11)

IEA 1 EU OBERBET RIVF—BIRI OV TEE

WM S 2 3 A AT RE T 3L F — H AR 27 % -+ 2030 4E D
B R RA Ak R 2 1990 FJEH TRAK 40 % HIIk TH
2 (2014 10 ), EUDIZ 3 )VF—BEKL ¥ 2 — [IEA
FEO TV F—BER © WONE S - 2014 1S L IEA D
BV O DOBRSES (RBGEEINANORERN, &2k
DIANVF—HiHOMEZRET 57HDIAIY P AV b
72 E). IEA Offi GRS B2 9289 % eI ah
LISV — IVt 77, NG Y ADH B EIFe i lE D 2%
M, BERAMREIRILF—TOX D2 ORE L EUHHE
MEHRS [HIEE (ETS) OWHE., AR IEFIND I XTH
GENBANZ), [TV F =R > TREIT 212,
EU BT )V F— L 2RIE L Z DEEEDB S 2 @ 5Tz
DICHED TNV F—HiHEANDOY V=X T—)L Lz h
Babn] IBADTTEIT 47« T4 LT Z—DFK—
Tr VEROAAY )

IEA: More intergration and investment to reach EU 27%

renewables goal

http://www.pv-tech.org/news/iea_calls_for_more_intergration_and_investment_to_

reach_eu_27_renewables_go
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R TIRAT7 A= G AE) O HIET T
oYz 7 b (24FH. 76.960 FL), 7 A F TN rILF—
TV 2=h LRGSR, BBV RIVISEH, 3RV
iE 1in 1 EDEE THRAINVAN—DWNANCEZ=ZEE T Nz
BRI R Tl 7c SN TV %, 1in QS TR xRV
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Higt EIEIN S > ) il R o T % B SR O H
BEDIREALEMRL, T ATX TN, A LAWSE
it

Saving energy with nanotechnology insulation

http://www.sciencedaily.com/releases/2014/12/141201163006.htm?utm_
source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+scienceda

ily%2Fmatter_energy%2Fmaterials_science+%28Materials+Science+News+--

+ScienceDaily%29

Johnson Controls #t, &M EFE Y — MEET D
T RAZHE
WMEOIVF< TV 7 V72 f > T — b ORISR
Ui, REHEE RV 7 X R X2V B EDE T EEM
R, kA SEIEEI N2 —F & D E 40% 2L FE<
LM%, CORemOEFIC X D 54D CLEPA (H
B A=A —DBMES) A/ X—=2 3 VHZRH,
[CAMISMA 7 FW TIRERMAEN — A DR RRAD T X b
RO EWRHTEATRER Y 7 L ADEEE. 2019 FOH TH|
HATE2 &5 L) @IEIXY )

Johnson Controls Project CAMISMA Means Lighter but

Just as Safe Vehicle Seats
http://warszawa.naszemiasto.pl/artykul/johnson-controls-project-camisma-means-

lighter-but-just-as,2631062,art,t,id,tm.html

FRHT 57  VESMHOERICAZ IR

757 2 - RIS —EEMZRIET 5 8B TRHIRNE
HER<A 70Tl 7 a7 ABKCRY X—pEED
B, T5T7 2 VIRREERT B DIl I NS AR (5
) D% ERY T —EEMED S RRINICERZE T 2 DK
#, AR a T IV—R)VRVEES NV T LY (BS,
Wi b 72 S5 9 % 7= O DIERNIC — IR/ T YD +7%
FHLTOEED Y5727 L—FLw b (GNP) DR
) — @ ORI THIEE - WU - KA ZOSENEEME
OHRBTHL TNWB I L Z2IGET 27D T/FT T2V -
BNt Ty REFHRY— (RYEZ L7 )Lba—l)
INT.. GNP Z {0 3%Md % Lic kYL 7EER
Z10MiE %%, T CICEAKRO TEEREICB T 55 0HE

BTBHEIOTIA & LTHAE TV 20 HIIERY» 5
PR BBV A Y w b ISOF-CNR (£ %1 77)
Dye brings graphene composites closer to industry

http://iopscience.iop.org/2053-1583/1/3/035006/
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57z %EN
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BNV ARY KD 6 2E e 10 fimnERERE
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BFEDT=DIC A —)V 7 w Thvafhg, SI8RLYEeE oD
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NIRRT, M7 ) ZRE TV Z—ENL TRV F 8
bt e

Atmospheric carbon dioxide used for energy storage

products

http://phys.org/news/2014-12-atmospheric-carbon-dioxide-energy-storage html

Soitec 1 DENE KTt IV EHIHE 50%HREF(C
NPV VAT LHZHAE K E MO ZEWR) R T 46 %
(297 f556) OMFRELERRE . (FERSWHC & 2 BEHERABR T
LD, 44.7% % 1 ESDICHER, 7TV R—=T 7 —
ISE + CEA-Leti I& Soitec ¢t & I T RL—/ 3 >, 300
~ 1750nm OFEEDHEF2ERUCEH, 1T TV 4
DOEGHZH LASHET D 1/4 225481, IVHEE NS
DREOMMERE DIEMHRTF 2 —= 2 71 X 2 R,
Soitec £ @D 22 %t Soitec Solar Development & San Diego
Gas & Electric & 711 7 )V =7 W OFEE AT A IS 28 HY
71 150MW (8 J7 3400 £) DIRFEEKI % 10 A Ik,
FHICIEHETD 205MW a2 s L—%2 PV IS5
3 Soitec tE DR 2 HH U2 DHS 2 BRFEICE L7 & 5%
x

Soitec-Fraunhofer ISE multi-junction CPV cell hits world

record 46% conversion efficiency

http://www.pv-tech.org/news/soitec_fraunhofer_ise_multi_junction_cpv_cell_hits_

world_record_46_conversi
2# N PV IZPE O LR G <L St U 7o i i
LIz AT Lo AU THIVZTMEEEICE > TS,
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DOE to fund ‘breakthrough’ PV reliability research

http://www.pv-tech.org/news/doe_to_fund_breakthrough_pv_reliability_research
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T TITVaMCENIT B e mHE 4 Py RIE
VT RNV OBENSGE 5 FERTTRHBIL TWE Y —F—
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Teo TV T IRV TIEA Y FRIRT 100 & RV 2 KRE
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AHGE). VT RNV T DR E T HGENE 2 E L
BNEaAVE

Softbank eyeing 10 GW of solar in India - report

http://www.pv-tech.org/news/softbank_could_develop_2.5gw_of_solar_in_andhra_

pradesh_report

BEFENFHRER. R THZKORICT/ RAT5—IVT
SBE LB EIMZFRFE

T IChAFE L i e R AiE (METPOESER 2D
ZHWTHOR 7728 10nm ORZEZICLTHHEES T
CATHEY, EER T i A S % ZE B R 2 ek
IZ D TOKPOMORL 772/ NS < i, TRRZ B S 21
HR RN ATRE, AEAR 2 I 9 USRS mE A 7 U
TROHUSH AN F ) A —VTHIE % T LAV fhE
IR %, P8R AR - XU A 2T - RS - R
HYNEEY AT LG ETOF / KF O U HIHTATEE, 7K
&7z i TR IS A2 2 D SIS LEMICIRE T E
% BETIEME— DM, FESEM. HE MR KRN IEH
ICRE W (WHEHHSHEO | w8 E O E N & ERRRRF CK
E, JA, R, hED) OmiEe ©

Domestic Team Develops Technology to Mix Oil and Water

http://world.kbs.co.kr/english/news/news_Sc_detail. htm?No=107068
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Personal Thermal Management by Metallic Nanowire-
Coated Textile

http://pubs.acs.org/doi/abs/10.1021/n15036572
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ARSI AR & 7o & RIS C ORI TRV EREL KX
U7 & DT EY PNy « VR ERZENS, i
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T MR E IRSRRED . WELERI D T EEMEL
DIRBICDWT LA, L—Y—RETFH/arRIv b
ARV CHERERGI R RS, T/ EEMRIDE
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RE—=2 R (59%) BXUEIE 31%). /—AXIXK
.

A Silica-Gold-Silica Nanocomposite for Photothermal
Therapy in the Near-Infrared Region

http://pubs.acs.org/doi/abs/10.1021/am507644b

D) AVEREICHEEI YA X EMBICREAY I L
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R0t A2 L TIEL, NIST

Uniform nanowire arrays for science and manufacturing

http://phys.org/news/2014-12-uniform-nanowire-arrays-science.html
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LW 778mAhr gt DMEARRMF S NIz, BIREEZ 2C
(1.5Ag"h, 6C (4.7Ag) IC@EHTE 100 Y1 7 )LDF
BRI, FNEN 430, 300mAhr g' DA EZRFF, 7
774 T 10 KD 2 FREN 30 »THET T LIC
%%, Sn0, 7/ Ki FHDZAR—=ZANCT OREED BT, L
DY 75 K E X T L D Sn0, T/ RPN - Tz
ENYTV—=DREDICE S| Ga FEIHE# Vinodkumar
Etacheri K& /87 12— K%, AV = —T VEERNFZRS
Ordered Network of Interconnected SnO, Nanoparticles

for Excellent Lithium-Ion Storage
http://onlinelibrary.wiley.com/doi/10.1002/aenm.201401289/abstract;jsessionid=
49F09462035B777CBAEE9022E9FA3C83.f03t01

L—Y—8F/A75r—Ib35d=Fn, ESWINTD
-2k
HWgh—AR>F /) Fa—7 (SWCND) &&J&EME SWCNT
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[, <2 dZMRICED RiR& SN A LR 2R
T SWCNT D LRI R & 7584 (m-SWCNT) DBRZEZ%Z 1]
REIC S 2 VT & DV CHRBOD UL TREDA L, JRIMR
L— Y — MG & 2 RIS A SWNT (s-SWCNT) D
HIAD £ £ ORH 2 AR T % Bl TE2 RIS 2 BT,
WG BIETHE & Nz M-SWCNT I K B 7R L — 3 —
BRI C m-SWCNT OAHMNY T > I finzhls. K
oA A Ty F 27T s-SWCNT 248159 5 2 L 75 <
m-SWCNT %z HEBR CREE 7). AAME 2O IRRII 552
BRffZe L SHRE T V7T O T ROARE N k&
fERL. &2 2P AR OREHINCEY) BT S AT v 2L
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., mUWBHE 900cm*V's") BXUTARAL v F o
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IR—

Laser-Induced Nanoscale Thermocapillary Flow for
Purification of Aligned Arrays of Single-Walled Carbon
Nanotubes

http://pubs.acs.org/doi/abs/10.1021/1n505566r

SEMATECH. XREXEDEHFICHIFTEW YV I ST«
ZEICFREICT BTV P AT A MERZERER

EUV 256 — )V D TRl RE7x 15 5% i/ ME & 72 1Bl ik 9
27D EUV LY A FEAH ADHIJIE EUV LY X+ D
BIFIC L > TEE, EUV U YT T 7 1 DD
7eS 7 M HAPM CTHERERD S > T T & =2 JEK.
SEMATECH 3 JSR (#k) & H[ml Tkt & N7zili /77572 5=
BRIICATAE, CORMRE LI A FEEY A7)V 72 KIEICK
#9 5T ETAIEE TR MHZREY 2 AEEZ & D
SEMATECH Reports Significant Progress in EUV Resist
Outgas Testing

http://www.nanotech-now.com/news.cgi?story_id=50551

HREREREZFERA LT 17 IVF ¥ %IV RESOLFT F
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RESOLFT & M % £l 2 fHFE. HIROMINUEREE T 2 hk
R N ERO— T A X TESHETF v *
VOB A, G LT WEMBBOE BT S — R0 &
IS, > TV EIRNEL )V THGE T &
2 LRESHRET LW s 5 O BRI, JCIRIG DI
RENDF /AT —)VTOERMBED A A—T > JICHFIC
HEP, RESOLFT F ./ BfERiE 2 DOIREE (5 - SOCIREE)
DO TE & nE Y RE RO 2 > /N7 E (rsFPs) 7%
YUY B T LI K o TR RBAMEE O 22 M 0 figRe 2 1 .,
rsEGFP & R >R ffiffl L CF281 (2 DD rsFPs I3 FA 1Ll
LIEART MIVERT DAL v F 27 L8 EREIE R
ZER) . R To—Fid &l a—nrB&
U D 2 VRV ER B LA A F 2w 7 Azl
BILd 2 Lic k> THAE, v I RTT Y IHSH
RESOLFT nanoscopy goes dual-channel

http://nanotechweb.org/cws/article/tech/59536

1D [RFE#H T RTh i =2 i B

N2l 1325308 38 WA R 2 F WO TR L)L O RS fifedfT 72
Hubh & L7z 2D MBI D 1D 7 kX v ZBERRO DB Ic B
THRIEDHESZNA T A b [FAROEF IR RO T
C Dk BRREY VAT = R ) T AY O KICHE
B 7 hIvITAYOGROAELICDOWTH LV 2D
FMERE - ATy BRONAT )y FOXIRTER S,
Fw AT F— FRH

Interconnecting Two-Dimensional Materials with One-
Dimensional Atomic Chains

http://pubs.acs.org/doi/abs/10.1021/nn5065524

PEN January

61



KAIST, BRICFELGEVAIX 2MEZFALTHOR
HZELFEHTHEY S T & ITHIh

FIUT 1 R ZRES 2) ZREICHHIUE
ZE DK D IT A ZYE DG 2 NS RET U TR
IIAOREEEEE Z R, EDRELD /ST A X
D B ATEHE Z P2 759 & S Bl L TR, YD
FRICH LT 1/10 REDHWEE TH IR Z I EICBG
B —EBICEEEEY5NS T & 20 EBRTAriA, 8
FARRED T2 A 7 TR i CHER, [ R E Ml 3D
AZMERI A E NI A 7 aE DR Z 0.1GHz ' 5
40GHz % TOHIPH CRAMREICRE L 45 EHHiEE5 T
LR (TOX D BIEWEEMKTHENZED 50
HIZARATIRIFHITDV), HEEXD EIFHITHOEE
TEIDOM 2 LA TRIRNICHETTE %, CORdl%Z
AT NLEHEGEE T+ AT LA IR D ATRE R [T
HOCE PR TE S ] (KAIST 0% Min (KT A2 )
Broadband and Ultrathin Polarization Manipulators

Developed
http://www.kaist.ac.kr/_prog/_board/?code=ed_news&mode=V&no=26522&upr.

ntt_no=26522&site_dvs_cd=en&menu_dvs_cd=0601

PEZIXERARTF. BRIUMEBETERIRIVF—1HN
ICE#

BREATN—T 32O IV F—T Y =7 MR
T B IDICTER T LN (CNNC) L DHEFHZHR, H
EERNGEN & E O 7o E T 7oL F— CK
@ hzads) 7uavsy MBI 21079,
Meiya Power (HIEEMZEROBERRELIVF—DFR
) BEETHITFEAHRRALRFIC KD 227 & F)V%
9 AT
China National Nuclear signs renewables cooperation with

construction firm
http://www.pv-tech.org/news/china_national_nuclear_signs_renewables_

cooperation_with_construction_firm
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LRGN T T LT 2014 SEFRICT =TIV LR A
X— T RREDHRZERT 2V T« F1 DY
EA VT IVDEEDER. A VT IVO B RS RAR A)
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Intel Picks Smartglass Partner

http://www.eetimes.com/document.asp?doc_id=1324860&

BRMLEZLF Y7 IVEREICOOM FEFFY FXIBE
M. RT7L—0—7 1 Y TRELERRE

IPHEMICAR T R - ORIt OIS 2 T REIC 9 2 IR A
L TaERENzan 1 FRIKEFFy + (CQD). %
LTONNY FUHO R REEEICARE, a1 FIK
BT Ry PRS2 KRG FCAT L—a—F7 7
IS OELE, BRAT L—a—7 1 ¥ J b & BEISE
filgEtz & o a7 a -t A 2%, ¥—74% CQD Zz
WG BT AT L—a—F7 Y7 Ssu—)bey—-
00— )VBGENDE G O REMt 2 iR, SURICH#id 2 R 5
LICHUO HF BN Tz 6 D EMy 11 CQDIEMEZ AT L —
aA—=7 ¢ 27 CHIENZBNHE 6.7%). EHICTLFY
TIVEMR LICHEES 5 T 0 AOBLEREE 2 T A b,
WAHF SN TV RMICHET B L 8.1%DF ¥ Y EL Y
Rk, AEHEIC X % COD A OME o A icHEe
9% ENTEIMORRDIPIRIC KIGEMZFRT 5T &
MTELHT 2R, buy MR IBM A7 X057
trR—

Efficient Spray-Coated Colloidal Quantum Dot Solar Cells

http://onlinelibrary.wiley.com/doi/10.1002/adma.201403281/abstract

MoS, BB —FT% F—EV T, REL p BzEH
ZHERR
JERERRES Va7 =R (TMD) A\D R—E 73
RN 1 O AZIE, B A 1E MoS, Tl EE T HE 5
w2 KD n B, 208 / HlEATRE: p B R — ¥ 2 TI0R
2w, p B F—Y¥ 2 7 DRUNE MoS, D p-n & DRAF
2%, A Y VRBB{RER O OIS A Y ki
WANDF v U 7 EEZWF 5, CNETTMDICBIT S p
BR—¥ 7 R3RIVAE X3 EFRENED 7O 52—
A L—a R FENCKE L R—Y 2 T DWE,
BRI =47 (Nb) O F—¥ 27 TLE LT p BULE M
Zsd (193 X 10"cm™® O EIEFLA ). Nb L 1h4R
A MEFHID Mo 71774 > ZiEH#Hd % T L2 KD MosS, i
EHRANCHAAE NS, BEICHAELT MoS, HTT 7
YTIWT =)V pn REEEZIER. 77— b ATEEBRERZ
fER. MoS, THALE NICEHRNA R—F F—E 2 Th
SINHH (v /nxTl 7 bu=sAX, A7 TV bR
ZUA, RUREY buzZ 7 AT R) GEBDIIGT
&%, UCB. #EFFAESBL, AX 2T 4 —FR¥
Doping against the Native Propensity of MoS,: Degenerate
Hole Doping by Cation Substitution



http://pubs.acs.org/doi/abs/10.1021/n1503251h

EREENE(EMZER L TAKRABEICEEFELEVERY b
FrUV7OEEEILIVIY

Ay bFy U7 ZMTT BRI 22 8T —Z8 R,
TNSDTINA ADRGHE XTI T /A RATRIR < e r
AALAE « ABHEF ORE DA ZEROTZDINEE, =
b v U 7 OFEAE N CIEZ ATREC 2 @I A5 w1 A
IZHEED W e B3 4 JE IR AE L 7RO T3 A A2 118 T
T BB XU 70— RNy RGO 5 CERDFE
el RED SIAK 60° T O AGHIIH T — 2RI,
1.5 ~ 3.0V OHPHOFMEEMNYR T E %5, BYIEENE
EMUCIEDW IR LRy b3y U 7 IR TS A1 20
WNDFEZF . AU —F ¥V RRF

Angle-Independent Hot Carrier Generation and Collection

Using Transparent Conducting Oxides
http://pubs.acs.org/doi/abs/10.1021/n1503246h

Jinko Solar tt, 60 ¥ILEERKVIAVPVEI 21— ILD
HAH 300W £#BZ B

HE @ Jinko Solar #L & Z 55U 2 PVEY 2 — )b
D) THrECER 2R LTz L HE bz 60 AH W
lEagle+] PV &Y 2 —)VOHIJ)A 306.9W IC 3, [t
ICXNUE 60 LIV DGR Y 22 KIGEMEY 2 —)LD
I 255W, T O Eagle+ O] & B FEICE
WIRAE, (2014 48 5 HICHT) 275W O Eagle+ 8 iz 36
). Mz DICT 2 R ALOHMZE A, b
DG DOEER—Z | (Solamet) DFRA . KFFEHID /N
73— FREE LT Tedlar GRY 7 v LB =)URIIET « )V
LO—F) ZFIH

Jinko Solar 'Eagle+' Modules Reach the New Height of
Power Output for 60-cell Multi ¢-Si Module

http://www.jinkosolar.com/press_detail_1012.html

HREXDKEEMA —H—FEE, Hanwha SolarOne &
QCELLS b &

INT7INW—=T (Ktk VYV OIL) BETONYT7QE
WA (Bt RAY « Z=)UINAL) ENVT 7V —F—
T ORth B Ot EIHCERGRE LT & 2HE
#. TOEPIT 3.28CW DRtV DA FEREN 2 IRET
M1 OKREFEM A — A —GEA:, R EEZ K1 -
HEE 0D 2 AWTCHEZ T Y a— Uik 28t mdk g
UG LT EPE ERGED > FV—ZREBL BRGSO W
XD Za— Vs EeiE ) Ziift. GFFRE 0T

1& 2015 4 2 HZTiE, MiEANORKRITEZBNY T 7V —
F =D CEO ;L V VI KD TE
Hanwha to create 3GW cell giant with Q CELLS and

SolarOne merger
http://www.pv-tech.org/news/hanwha_to_create_3gw_cell_giant_with_q_cells_and_

solarone_merger

BEZFLVREREKITZRKEDY —5—

KERRGT 3V F—ESER 2 (SEIA) OF&R., SHH 31
BHNS A VA =)V ENT PV ¥ AT L& 1,354MW  (HE
EFRBID 41% B, VPREHITCIRChE T 2 /HICKE R
fif). 2014 4E55 3 PUNHA 963MW + £ 2 PURKHA 1,133MW
- 5 3 VUG 963MW. & FEERE ) T 16GW 2
TV, V=5 —DfFHMNEHEE LOREFRAY—k
MONRIE NHBER CRGHRERIAEERR., v F 3V
F— A== HAEAGR—F 7+ VA DL S5 7) I
FCAS % ) (SEIA 4#LEH CEO Oa—X Ly ¥ 2 [K)

SEIA: US solar continues ‘impressive growth’

http://www.pv-tech.org/news/seia_us_solar_continues_impressive_growth_

trajectory

Fih 10 FLL LORHAGEEIERK T Z R
YOINBIERA B (CIST) #izabt TEIBDWIFET — LAVE B
KEmE O HL DT & 75 > T T O R E ORj#E 7z
fik, AR OA MO ER & U TR RIERO
PIVEBIRHIC R LT 2 R ORBEK R (burn-in), Th
T T ORMEIIARARINARIR, #5771 D57 -SRI
ZIIVERI TR TS T 428 LICHIIME L OUETEY
HANDZRIEREE DI+ - AR FOREMHZL T
% T LR T DD B Tl O 0 T A A ORI E
WM OFAEBRZ YT BWEE UTER L TV 2 HRZ 7
R ARl O 12 BRIIC PR A 9% T & TREHFD
HRRRAEMIC LEN TR 7R % 40% [ L (TG A
AT 104), KGEMZT THRIAEKRT + AT L A%
F % LED 7% £ DB ERGARE T 3% T DRI A iy O &2
fiild™ % DITRALD E D & IfF

Long-term stable polymer solar cells with significantly

reduced burn-in loss
http://www.nature.com/ncomms/2014/141208/ncomms6688/abs/ncomms6688.
html
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QPS 7/3A ADIfiss7s & 7IRAEZ /TS % 7o DI B, 4R
FERIEEDES T2 1E B 72 DI E N5 AR QPS
[ #8 D EA 72 i 72 9 Te DI T/ N E WIBRE T+ 0 7 P51
ZERRTV, FILWMIEDO SN >R T NxF /) A r—)b
B2 T B Tedicig b7 a MbamzRIH, Ry &
U Y TR 1 LR R, R ONESR S 72 ]
9% C Lic KO RfiziT (BRFHEREN SV EEHD
mV), BRE 7 LOESEITH LEYiR%Z 42K THI
. QPS I DEMH R T e O UEZ M/l =4
7 -2 aVRETORB Y 1 LIS O B TZ I S
KU, =470 aryt /J4YTQPS sz IERd
BTLRT VT ORI BTERERE ST 5 72HD—D0D
Hik, by a Ll =47 - r AR OMOeHEEZE
K9 % T2 N EEE T e 2RA, ur Ry -
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Nanoscale resistors for quantum devices

http://www.eurekalert.org/pub_releases/2014-12/aiop-nrf120514.php

AVORDYICHEEGELTTIVIZVLZAWVS
CMOS 7 /\1 A= 1ERk

VAV I UVARIGA =) VT ORFICEHE, v
) aAVCHRTT VI =Y LEEFRELOE W EE,
CMOS BT T/NA ZADT=DIC iz 2D T VAR
ZELGET BT DI IV =D L2 2 552 K
WEKIPIEET ANy 27 M EIERT % T L 2 R
T B2 7V~ = L B =T 13RI T Z O
Fetkz 2, Az % < SUHERIE RS KOG BiF
P T iR SIREIC F—T SN 2@ &
WRDITNIZY LD Lifgze Ty 5279 % itz
BFE. B ) AV A NN —RXTTNX TICFGEE NcR &
DINT A —< 2V AZFGE, 12 A 15~ 17 HD 2014 IEEE
RE T T N ARRICT 2 DD Crbfl 28, 2%
T a— K

Germanium comes home to Purdue for semiconductor

milestone

http://www.purdue.edu/newsroom/releases/2014/Q4/germanium-comes-home-to-

purdue-for-semiconductor-milestone.html
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Z—, REHHE LI, TROVF =R, Ehnis
ZES EIRDE . BERMMIEER A, A —h 7w B T
U—a@kBIR E), TOIvIavid 11 H12 HOA
INR ORI & B ER RIS X B AR 7V —> T
FIVF = I ZIERT 20 ODOED B D—D, HH
13 2030 #H 72D I CO, FHERMNE—2IE L 2030 X
TICTNTDIRI)F =D S DIHMLAR DY =7 2K
20% I HENNE ¥ 2 HERZ Y % DISRALD

U.S. Secretary of Commerce Pritzker and U.S. Secretary
of Energy Ernest Moniz Announce Business Development

Mission to China
http://www.energy.gov/articles/us-secretary-commerce-pritzker-and-us-secretary-

energy-ernest-moniz-announce-business
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MWENCHFE LIeBiiid XA 7 a1 v 7 25— TR E
Hld K E Boeing #1123 4ED Spectrolab D)L 7% £ % F]
M. 900nm 55~ 1100nm #8 DT AR & Si kAR &
AN E WSR2 R U DR, JRD ORE
& 3 AU EYRRFEW T AN—, T OEAIEA— X
FZUTTENLDDH B R T RO IKEID PV &
AT LSRRIV T3 ) (Martin Green )

UNSW researchers set world record in solar energy

efficiency

http://newsroom.unsw.edu.au/news/science-technology/unsw-researchers-set-
world-record-solar-energy-efficiency
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TSMC to Use EUV for 7nm, Says ASML

http://www.eetimes.com/document.asp?doc_id=1324906&
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(&K IHIRE WSe, 578 O il {1 AT RE 75 & IE D R IRV T
&, TTTEBGHONIEDK lem® FTO WSe, D
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. HEICBI3EENY FFyy FICH L PEENS
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TRHE (HEODY; D§mflmmﬂﬂ§\ﬁ%®%é
350em®V's ™), LARTIC #T5 & N7 REERRED 5 B WSe,
DB O iR fE% 1L, UCLA

Large Area Growth and Electrical Properties of p-Type
WSe, Atomic Layers

http://pubs.acs.org/doi/abs/10.1021/n1504256y
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http://www.nedo.go.jp/news/press/AA5_100336.html

7 4 REEIC @I f-Fa)

T/ BEFN-WTEVTIADT /) F ¥ AT 1V THERE
H—I\A FEERETVF VL -EBBHY — FEEH
34

2V AV RIFERRZ GRS BT7edHICT / F v A
T4 Y THETH 5 A XD h1F ) EROAER 72 1,
F/ BRO B EIEE A 7 S — )LD & 5 I iLECS 2 VT
AV VAT WTHRIR S % T &N T EHTIHEDES 5 D
FAHAMHIC XD FLEE N/ CDC TEAMRKFTH &N
TE% T &3k, 1—/3A Pk DUT-86 (DUT=
RLATVIRKRT) U2 Pida=— 7 sBEEN ML
RERAE ONE VR ALEEC X > THER I E N
SRR A VAL . WA R —) UM & 2 AT K B MHRAE
FLEERS JE 72 & DR LI CDC 2157z, ERIRDKFLOK
TERFTHESMILBI Y T VROV A AR BT L
IC & o THTETTRE, T DR#IZ CDC MRHE e Za B AL
ATEREDKE R Li-S EithEBMAMiEZ R A T2 LD
TE5. FLATVIRRSA, 7I592R—7 7 — MR
SR RIS EAT
Nanocasting Hierarchical Carbide-Derived Carbons in
Nanostructured Opal Assemblies for High-Performance
Cathodes in Lithium-Sulfur Batteries

http://pubs.acs.org/doi/abs/10.1021/nn503394u

AlLO;/SiNX R 2 v 7 FRENRE(L * h Z X LB RE AR,
S¥EY) AV KEERICGARTEE

JR7EHERE (ALD) THEREL 7T X< b AU R THE
F U7z SiNx J8 T v v 7 UM ALO; J& & ¢-Si D5 HE
DWW MR, TEH R TN SEEEIRA X Y 7 O
TE BRI E & S R E, $75 % ALDALO,; HifE 7 1t
A (FT A% ALD R GBLALD) 1C K% ALO; 8@ D)=
T LR ZBNOREEE LT, REFHESOZODILE
Yavyl—-U—F - k—)LETFIVC K ZHEERN T
ICEEDWT TN OFHRFEDN I BRI E E Nz
ZHEESENHTE S C 2RO, ALO,/SINX DA
2y 7 ABEEL R 71 = X LSRN RS 2 52408 (R
BRI OV KRGEMDTZS). ALO; HERERTOD c-Si Kz
21t U CTEVALDALO, THRIEIADEM Sy > N— 3 Vi
Bzem bX % LAk,

T I VR—=T 77—« V=T —T3)VF— AT LWZEHT
Properties of the c-Si/Al,O; interface of ultrathin atomic
layer deposited Al,O; layers capped by SiNx for c-Si

surface passivation
http://scitation.aip.org/content/aip/journal/apl/105/23/10.1063/1.4903483
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Anomalous reduction of thermal conductivity in coherent
nanocrystal architecture for silicon thermoelectric
material

http://www.sciencedirect.com/science/article/pii/S2211285514201558
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Nuclear Energy Loan Guarantee Solicitation
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Researchers Develop a Magnetic Levitating Gear
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develop-a-magnetic-levitating-gear.html
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