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New Graphene-based, Nano-material Has Magnetic Properties

ScienceDaily (Sep. 2, 2009) — An international
team of researchers has designed a new graphite- Fersomagnetic Sraphons Sheet
based, magnetic nano-material that acts as a
semiconductor and could help material scientists
create the next generation of electronic devices like
microchips.

The team of researchers from
Virginia Commonwealth University
Feking University in Beijing, China
the Chinese Academy of Science in
Shanghai, China; and Tohaku
University in Sedai. Japan: used
theoretical computer modeling to
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Computers & Math design the new material they called  Feromagnetic graphone sheet. (Credit: Puru
+ Hacking graphaone, which is derived fram an Jena\VCU)
+ Encryption existing material known as graphene
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Researchers design new graphene-based,
nano-material with magnetic properties

An international team of researchers has
designed a new graphite-based, magnetic
nano-material that acts as a semiconductor
and could help matenal scientists create the
next generation of electronic devices like
microchips. The team of researchers from
Virginia Commonwealth University. Peking
LInrversity in Beijing, China; the Chinese
Academy of Science in Shanghai, China; and
Tohoku University in Sedai, Japan; used
thearatical computer modeling to design the
new matenal they called graphone, which is
dermed from an existing matenal known as
graphene
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Researchers work to design the next microchip
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An international team of researchers has designed a new graphite-based, magnetic nano-material 20 BOOKs

that acts as a semiconductor and could help material scientists create the next generation of THAT

electronic devices like microchips. CHANGED

The team of researchers from Virginia Commonwealth University; Peking University in Beijing, AMERICA
China; the Chinese Academy of Science in Shanghai, China; and Tohoku University in Sedai, Japan;
used theoretical computer modeling to design the new material they called graphone, which is
derived from an existing material known as graphene.
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Graphene, created by scientists five vears ago, is 200 times sironger than steel, its elecirons are ot
highlv mobile and it has unique optical and transport properties. Some experts believe that
graphene may be more versatile than carbon nanotubes, and the ability to make graphene

magnetic adds to its potential for novel applications in spintronics. Spintronics is a process using Similar Articles On This Topic:

electron spin to synthesize new devices for memory and data processing.

' : e ‘o : : - “ Researchers design new graphene-based
Although graphene’s properties can be significantly modified by introducing defects and by LSy ; el
saturating with hydrogen, it has been very difficult for scientists to manipulate the structure to SRl i S T S
make it magnetic. ® Researchers deg}:ﬁn new graphene-based,

nanomaterial with magnetic properties
New and improved graphane could
Ferromagnetic Graphone Sheel ' replace silicon in computer chips
e ® From graphene to graphane, now the
possibilities are endless
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Ferromagnelic Graphone Sheel

An international team of researchers has
destgned a new graphife-based, magnefic nano-
material that acts as a semiconducter and could
help material scientists create the next
generation of electronic devices like
microchips.

The team of researchers from Virginia
Commonwealth University; Pelang University
in Begjing, China; the Chinese Academy of
Science in Shanghai, China; and Tohoku
University in Sedai, Tapan; used theorstical

computer modeling to design the new material This is a ferromagnetic graphone sheet. Credii: Image
thev called graphone, which iz derived from an courtesy of Puru Jena/VCU

existing material known as graphene.
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An international team of researchers has designed a new graphite-based,
magnetic nano-material that acts as a semiconductor and could help material
scientists create the next generation of electronic devices like microchips.
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An international team of researchers has
dezigned a new graphite-bazed, magnstic nano-
material that acts as a semiconductar and could
help material scientists create the next
generation of electronic devices like microchips.
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The team of researchers from Virginia
Commonwealth University; Peking University in
Beijing, China; the Chinese Academy of Science

Sep 3 2009



Home | Databases |

News

NT-MDT

Mulecular Decices and Taols for Noma Tecfrology :) | u ti

[

| HanoBusiness | Resources | MNanowerk | Introductionte Nanotechnology |

Search Nanowerk

-

www.afmuniversity.org

WWW.
university
.0rg

f.} Agilent

Article Tools
& Printer-friendhy
= E-mail thiz article
B Daily News Email Digest
B} Mews Feeds
I Join us on Facebook
Follow us on Twitter

SHARE o 0 &

Research/General News

new science: Workzhop makes
caze for micro-beams

P Sep Jrd, 2003

Scientizstz develop polarizers on
the nanoscale

Fostedl o d,

Mewe Chineze science journal
Science in China® formally
launched

R

Chemists discover twisted

Sep 3 2009

{click here for Buzineza News)

Tiny, powerful beams will enable

v

Free IT World Whitepapers RealTime Raman Solutions
Start Downloading Whitepapers From Semiconductor Wet Chemistry Carbon

Top Tech Companies Now. 100% Free Manotube Fabrication

ads by Google

Researchers design new graphene-based, nano-material with magnetic properties

(Wanowerk Mews) An international team of researchers has designed a new graphite-based. magnetic
nano-material that acts as a semiconductor and could help material scientists create the next
generation of electronic devices like microchips.

The team of researchers from Virginia Commonwealth University (WCLU); Peking University in Beijing,
China; the Chinese Academy of Science in Shanghai. China; and Tohoku University in Sedai. Japan:
used theoretical computer modeling to design the new material they called graphone. which is derived
from an existing material known as graphene.
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emi-hydrogenation provides us
a very unique way to tailor
magnetism. The resulting
ferromaagnetic graphone sheet
will have unprecedented
possibilities for the applications
of graphene-based materials,”
said Qiang Sun, Ph.D., research
associate professor with the
VCU team.

Contact: Sathya Achia Abraham
sbachia@vcu.edu
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Researchers Design New Graphene-based, Nanomaterial
with Magnetic Properties

02.09.2000

An international team of researchers has designed a new graphite-
based, magnetic nano-material that acts as a semiconductor and could

help material scientists create the next generation of electronic
devices like microchips.
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New graphite-based nano-material may herald next
generation of electronic devices

China Mational News
Thursday 3rd September, 2008
(AN

|'|r

Vashington, September 3 © An international team of researchers has designed
a new graphite-based, magnetic nano-material that acts as a semiconductor
and could help material scientists create the next generation of electronic
devices like micrachips

The nano-material was designed by a team of researchers from Virginia
Commonwealth University (VCU); Peking University in Beijing, China; the
Chinese Academy of Science in Shanghai, China; and Tohoku University in
Sedai, Japan

They used theoretical computer modeling to design the new matenal they
called graphaone. which is derived from an existing material known as graphene
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New graphite-based nano-material may herald
next generation of electronic devices

Washington, September 3 (ANI): An international team of researchers has designed a new
graphite-hased. magnetic nano-material that acts as a semiconductor and could help material

scientists create the next generation of electronic devices like
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One of the important impacts of this research is that semi-hydrogenation provides us a very
unique way to tailor magnetism. The resulting ferromagnetic graphone sheet will have
unprecedented possihbilities for the applications of graphene-based matenals

18h 2m age PhysCrg.com

@ New graphene-based nanomaterial with magnetic properties designed
18h 2m ago PhysOrg.com
This is a ferromagnetic graphone sheet. Credit: Image courtesy of Puru Jena/VCL An
international team of researchers has designed a new graphite-based, magnetic nano-matenal
that acts as a semiconductor and could help material scientists create the
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New graphite-based nano-material may herald next generation of electronic devices

Washington, September 3 (ANI): An international team of researchers has designed a new graphite-based, magnetic nano-
material that acts as a semiconductor and could help material scientists create the next generation of electronic devices like

microchips.
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The nano-material was designed by a team of researchers from Virginia
Commonwealth University (VCU): Peking University in Beijing, China: the
Chinese Academy of Science in Shanghai, China; and Tohoku University in
Sedai, Japan.

They used theoretical computer modeling to design the new material they

called graphone, which is derived from an existing material known as
graphene.
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New graphite-based nano-material may herald next
generation of electronic devices
9/2/2000 1:04:00 PM

Home *» Sci-Tech

Washington, September 2 (ANI): An international team of researchers has
designed a new graphite-based, magnetic nano-material that acts 25 a

semiconductor and could help material scientists create the next generation of
aelactrenic devices like microchips.
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Aninternational team of researchers has designed a new
Tools graphite-based, magnetic nano-material that acts as a
Fter semiconductor and could help material scientists create the
Free Mewsletter next generation of electronic devices like microchips.

Be A Contributor

The team of researchers from Virginia Commaonwealth
University; Peking University in Beijing, China; the Chinese
Academy of Science in Shanghai, China; and Tohaoku
University in Sedai, Japan; used thearetical computer
madeling to design the new material they called graphone, which is derived from an existing

Custom material known as graphene.

www.cst.com

RF DEEIQ’I’IS Graphene, created by scientists five vears ago, is 200 times stronger than steel, its electrons

are highly mobile and it has unique aptical and transport properties. Some expers believe

that graphene may be mare versatile than carbon nanotubes, and the akility to make

emc, wireless graphene magnetic adds to its potential for novel applications in spintronics. Spintronics is a
& fﬂllltﬂﬂ,‘ process using electran spin to synthesize new devices for memaory and data processing.

mammlismkinne

Althaugh graphene’s properties can be significantly modified by introducing defects and by
saturating with hydrogen, it has been very difficult for scientists to manipulate the structure to
make it magnetic.
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Newly-developed 'graphone’ makes spintronic
devices closer than ever

By Dario Borghino
19:20 September 5, 2008 POT

A tearn of researchers from the virginia Commomaealth University, Peking University
in Beijing, the Chinese Acadermy of Science, and Tohoku University in Japan has
designed a new graphite-hased magnetic nanomaterial that behaves as a
sermiconductor and could prove very important for ongoing research in the figld of
spintronics. Read More
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Graphene made magnetic with hydrogen coating

F. Caolin Johnson
EE Times
(09032009 11.52 AM EST)
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PORTLAMD, Ore. — Graphone, a new magnetic version of carbon monolayers called
graphene, could enable a new breed of carbon spintronic devices, researchers claim.

sraphene, consisting of pure crystalline carbon sheets, cannaot be doped with impurities to
adjust its semiconducting and magnetic properties as easily as silicon since carbon does
nat readily "heal” implantations with annealing. Rather than implanting dopants, researchers
say, a surface treatment can be used to adjust a carbon sheet's properties.

Fesearchers say hydrogen can be used to fine-tune graphene's metallic, semiconductor and
magnetic properties, resulting in either graphene (metallic), graphane (semiconducting) or

graphone (ferromagnetic).
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Thursday, September 03, 2009
"MATERIALS: Graphene made magnetic with hydrogen coating”

Carbon sheets--graphene--can be made ferromagnetic, called graphone, by adjusting the amount of hydrogenation on their
surface, according to these researchers, With an adjustable magnetic moment that can couple ferromagnetically, graphone

allows the magnetism to be harnessed in semiconducting devices. Look for spintronic devices using graphone within 10
years, R.C.J,

Graphone, a new magnetic version of carbon monolayers called graphene, could enable a new breed of carbon spintronic
devices, researchers claim. Graphene, consisting of pure crystalline carbon sheets, cannot be doped with impurities to
adjust itz semiconducting and magnetic properties as easily as silicon since carbon does not readily "heal" implantations with
annealing. Rather than implanting dopants, researchers say, a surface treatment can be used to adjust a carbon sheet's
properties, Researchers say hydrogen can be used to fine-tune graphene's metallic, semiconductor and magnetic properties,
resulting in either graphene [metallic), graphane [semiconducting) or graphone [ferromagnetic).
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+ — New graphene-based nanomaterial with magnetic properties designed
{Thursday, 03 September 2009 00:21)

&n international team of researchers has designed Graphone, a new magnetic nanomaterial made by adding hydroge
to graphene [a form of carbon], with the potential for novel applications in spintronics devices for memory and data

F il 3Fgnet s i spnoie 55heE

processing. Ferramagnetic graphone sheet (Fury Jenai VU [Source:

hitp:/ fwaneee, physorg, coms news 171126902, html)
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Justice Stavans to Retire? [Dispatches
from the Culture Wars] The New Vorlk Times notes that Justice
John Paul Stevens has only hired one law clerk for nesxt vear,
the term beginning in October 2o10, prompting speculation
that he may be retiring at the end of the oo term. Souter did
the same thing last vear, signaling his retirement from the
court. And at least one person close to Stevens thinks thisiza
likely sign because Stevens would like to be replaced by
President Obama: Eead the rest of this post... | E=ad the

comments on this post... ...
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Graphene made magnetic
with hydrogen coatingcraphone, a new magnetic

varsion of carbon moneolayers called graphene, could enable a
new breed of carbon spintronic devices, researchers claim.

iGraphene, consisting of pure crystalline carbon she... ...
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New graphene-based nanomaterial with magnetic properties
designed
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phyvzorg, com westerday 14 related

Enlarge This iz a ferromagnetic graphone sheet. Credit: Image
courtesy of Pury JenaswCl An international team of researchers
has designed a new graphite-baszed, magnetic nano-material that
acts as a semiconductor and could help material scientists create
the next generation of electronic dewices like microchips. The
team of researchers from Virginia Commonmwealth University,
Peking University in Beijing, China; the Chinese Academy of Science in Shanghai,
China; and Tohoku University in Sedai, Japan; used theoretical computer modeling to
design the new material they called graphaone, which is derived fram an existing
material known as graphene, Graphene, created by scientists five years ago, is 200
times stronger than steel, its electrons are highly mabile and it has unique optical
and transport properties. Some experts believe... [read full story]
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} Graphene-based nanomaterial with magnetic properties
(\irginia Commonwealth University)

Feroeragnetic Graphons Sheet

g X .
Credit; Puru Jena, I1CL

& team of researchers has designed a new graphene-based, maagnetic nanaomaterial that acts as a semiconductar, They used cormputer modeling to design the new material
they called graphone. Although graphene’s properties can be significantly modified by introducing defects and by saturating with hydrogen, it has been very difficult for
scientists to manipulate the structure to malke it magnetic. The new material predicted - graphone - makes graphene magnetic simply by controlling the amount of hydrogen
coverage — basically, how much hydrogen is put on graphene, It avoids previous difficulties associated with the synthesis of magnetic graphene. Thus the semi-hydrogenation
pravides a very unique way to taillar magnetism,

[Ferromagnetiarm in Semihydrogenated Graphens Sheet, Mano Lett,, Article ASAP (August 31, 2009) DO 10.1021/nl9020733]

(Septermmber 3, 2009)
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Friday, September 4, 2009
Newly-developed 'graphone' makes spintronic devices closer than ever

A team of researchers from the “irginia Commornwealth University, Peking University in Beijing, the Chinese Academy of Science, and
Tohoku University in Japan has designed a new graphite-based magnetic nanomaterial that behaves as a semiconductor and could
prave very impartant for ongoing research in the field of spintronics.

Spintronics, or magnetoelectranics, is an emerging technology that harnesses the spin of electrons along with their electrical charge
to stare and transfer information in digital form. Because the electronic spin is closely related to magnetism, techniques that attempt
to manipulate these particles must present strong and highly contrallable magnetic properties.
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Graphene made magnetic with hydrogen coating

Abstract:
Graphotie, a new magnetic version of carbon monolayers called graphene, could enable a new breed of carbon

spintromic dewices, researchers claim.

Graphene, consisting of pure crystaline carbon sheets, cannot be doped with impurities to adjust its
semiconducting and magnetic properties as eastly as sficon since catbon does not readily "heal" implantations
with annealing Eather than implanting dopants, researchers say, a surface treatment can be used to adjust a
catbon sheet's properties.

Eesearchers say hydrogen can be used to fine-tune graphene's metallic, setmiconductor and magnetic properties,
resulting in etther graphene (metallic), graphane {semiconducting) or graphone (ferromagnetic).
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impactlab.com Sep b, 2009 1 related

Ferromagnetic graphone sheet An international team of researchers has designed a
new graphite-based, magnetic nano-material that acts as a semiconductor and
could help material scientists create the next generation of electronic devices like
microchips. The team of researchers from Virginia Commonwealth University;
Peking University in Beijing, China; the Chinese Academy of Science in Shanghai,
China; and Toholku University in Sedai, lapan; used theoretical computer modeling
to design the new material they called graphone, which is derived from an existing
material known as graphene. Graphene, created by scientists five years ago, is 200
times stronger than steel, its electrans are highly mabile and it has unigue optical
and transport properties. Some experts believe that graphene may be maore
versatile than carbon nanotubes, ... [read full stony]
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Researchers design hew graphene-based, hano-material with magnetic properties
A possibie pathway to simply synthesize farromaghetic graphehne

04 Sep 2009 - An international team of researchers has designed a new graphite-hased, magnetic nano-material that acts
as a semiconductor and could help material scientists create the next generation of electranic devices like micrachips.

The team of researchers from Yirdinia Commaomavealth University, Peking Uiniversity in Beijing, China; the Chinese Academy
of Science in Shanghai, China; and Tohoku University in Sedai, Japan; used thearetical computer modeling to design the
new material they called graphone, which is derived from an existing material known a5 graphene.

Graphene, created by scientists five vears ago, is 200 times stronger than steel, its electrons are highly mohile and it has
unigue optical and transport properties. Some experts believe that graphene may be mare versatile than carbon nanotubes,
and the ahility to make graphene magnetic adds to its potential for novel applications in spintronics. Spintronics is a process
using electran spin tao synthesize new devices for memary and data processing.

Although graphene's properties can be significantly modified by introducing defects and by saturating with hydrogen, it has
bheen wvery difficult for scientists to manipulate the structure to make it magnetic.
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Researchers Design New Graphene-Based, Nano-Material With
Magnetic Properties
September 3, 2008

Aninternational team of researchers has designed a new
graphite-hased, magnetic nano-material that acts as a
semiconductor and could help material scientists create the
next generation of electronic devices like microchips.

The team of researchers from Virginia Commonwealth
Liniversity; Peking Liniversity in Beijing, China; the Chinese
Acadermy of Science in Shanghai, China; and Tohoku
Liniversity in Sedai, Japan, used thearetical computer
modeling to design the new material they called graphone, which is derived from an existing
material known as graphene.

Graphene, created by scientists five vears ago, is 200 times stronger than steel, its electrons
are highly maohbile and it has unigue optical and transport properies. Some experts believe
that graphene may be maore versatile than carbon nanotubes, and the ability to make
draphene magnetic adds to its potential for novel applications in spintranics. Spintronics is a
process using electron spin to synthesize new devices for memaory and data processing.

Although graphene's propetties can be significantly modified by introducing defects and by
saturating with hydrogen, it has heen very difficult for scientists to manipulate the structure to
make it magnetic.
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YWashington, September 3 (ANI: An international team of researchers has From your community
designed a new graphite-based, magnetic nano-material that acts as a
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of electronic devices like microchips.

The nano-material was designed by a team of researchers from Virginia f
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Graphone: New Magnetic Graphene-Based Nanomaterial
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An international team of researchers has designed a new graphite-based, magnetic nano-material
that acts as a semiconductor and could help material scientists create the next generation of
electronic devices like microchips.
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"MATERIALS: Graphene made magnetic with hydrogen coating™

Carbon sheets—graphene-can be made ferromagnetic, calied graphons, by adpsting the amount of hydrogenation on ther surface, according to these researchers. With an adjustabla magnetic moment
that can coupie fervomagreticaly, graphone aliows the magnetsm to be hamessed in semiconducting devices. Look for spintronic devices using graphone withn 10 vears. R.C.J,

Graphone, a new magnetic verson of cabon monolayers called graphene, could enable a new bresed of carbon spintronic devices, researchers clam, Graphene, consisting of pure crystaline carbon sheets,
cannot be dopad with impurities to adjust its semiconducting and magnetic properties a5 easly 2 scon since carbon doss not readly Theal” implantations with anneding. Rather than implanting dopants,
researchers say, a surface treatment can be used to adiust a carbon sheet's properties, Researchers say hydrogen can be used to fne-tune graphene's metalc, semiconductor and magnetic properties,
resulting in either graphena (metalic), graphane (sermconcucting) or graphone (ferromagnetic ).
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New graphene-based nanomaterial with
magnetic properties designed

PhysOrg.com, Sept. 3, 2009

An international team of researchers has designed
Graphone, a new magnetic nanomaterial made by adding
hydrogen atoms to graphene {3 form of carbon), with the
potential for novel applications in spintronics devices for
memory and data processing.
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New graphite-based nano-material may herald next
generation of electronic devices

September 3rd, 2009 - 2:08 pm ICT by a1 @ TELLAFRIEND G|

Washington, September 3 (ANI): &n international team of researchers has
designed a new graphite-based, magnetic nano-material that acts as a
semiconductor and could help material scientists create the next generation of

Graphene & Graphene Oxide
Lowest cost Graphene {Oxide) Superior
Quality B Fast Delivery

www. CaEnargylabs. com electronic devices like microchips,

Particle Sciences Inc. The nano-material was designed by a team of researchers from Virginia
Micro/Nano Particle Technalogy Commonwealth University (WCW); Peking University in Beijing, China; the Chinese
Fabrication and Preparation Academy of Science in Shanghai, China: and Tohoku University in Sedai, Japan.

www, patticlesciences, cam

They used theoretical computer modeling to design the new materal they called

Buy Single Layer Graphene - = ; T 5
graphone, which is derived from an existing material known as graphene.

Single Layer Graphene Specification

Graphene Images|Prices| Applications o . ) .
www. ChespTubes. corn/graphene. htm Graphene, created by scientists five years ago, is 200 times stronger than steel,

Adsby G [EItS electrons are highly mohbile and it has unigue optical and transport properties,

Some experts believe that graphene may be more versatile than carbon nanotubes, and the ability to make graphene magnetic
adds to its potential for novel applications in spintronics,

Spintronics is a process Using electron spin to synthesize new devices for memary and data processing,

Although graphene’s properties can be significantly modified by introducing defects and by saturating with hydrogen, it has been
vary difficult for scientists to manipulate the structure to make it magnetic,
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News Saturday, 05 Sep 2009

e
MNew graphite based magnetic nano material developed
Saturday, o5 Sep 2000

Science Daily reported that an international team of researchers has desioned a new
graphite based, madnetic nano material that acts as a semiconductor and could help
material scientists create the next generation of electronic devices like microchips.

The team of researchers from Yirginia Commormaealth University, Peking University in
Beijing, the Chinese Academy of Science in Shanghai and Tohaoku University in Sedai
uzed theoretical computer modeling to design the new material they called graphone,
which is derived fram an existing material knowh as graphene.

Graphene, created by scientists five years ago, is 200 times stronger than steel, its
electrons are highly mahbile and it has unigue optical and transport properies. Some
experts helieve that graphene may be maore versatile than carbon nano tubes, and the
ahbility to make graphene magnetic adds to its potential for novel applications in
spintronics. Spintranics is a process using electron spin to synthesize new dewices for
memary and data processing.

Although graphene's properties can be significantly modified by introducing defects and by
saturating with tyydrogen, it has been very difficult for scientists to manipulate the structure
to make it maonetic.
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SpecialChem | Mark Drukenbrod - Sep 8, 2008 0 ratings
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Hello and welcome to your early week international coatings industry update, brought to you by
SpecialChern. News has surged again, and we hawve a lot to talk about, starting with lessons learned in Wihatis e minimim

~. mergers and acguisitions. nercentaae of hin-hasead

Graphone, a new magnetic version of carbon monolayers called graphene, could enable a new breed of
carbon spintronic devices, researchers claim.

Graphene, consisting of pure crystalline carbon sheets, cannot be doped with impurities to adjust its
gemiconducting and magnetic properties as easily as silicon since carbon does not readily "heal”
implantations with annealing. Rather than implanting dopants, researchers say, a surface treatment can
be used to adjust a carbon sheet's properties.

Researchers say hydrogen can be used to fine-tune graphene's metallic, semiconductor and magnetic
properties, resulting in either graphene (metallic), graphane (semiconducting) or graphone
{ferrormagnetic).
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Researchers designh new graphene-based,
nano-material with magnetic properties

Posted on 02 Sep 2009 at 2:20pm

An international team af researchers has designed a new graphite-based, maagnetic nano-material that acts as a
semiconductar and could help material scientists create the next generation of electranic devices like microchips.

The team of researchers from Virginia Commonawealth Uiniversity, Peking University in Beijing, China; the Chinesea
Acadermy of Bcience in Bhanghai, China; and Tohoku University in Bedai, Japan; used thearetical compuoter modeling
to design the new material they called graphaone, which is derived fram an existing material known as graphene.

Graphene, created by scientists five years ago, is 200 times stronger than steel, its electrons are highly mohile and it
has unigue optical and transpart propeties. Some experts believe that graphene may be more versatile than carbon
nanotubes, and the ahility to make draphene magnetic adds to its potential for novel applications in spintranics.
Spintronics is a process using electron spin to synthesize new devices for memary and data processing.

Although graphene's properties can be significantly maodified by introducing defects and by saturating with hydrogen,
it has beenwvery difficult for scientists to manipulate the structure to make it magnetic.
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Researchers design new graphene-based nanomaterial with

magnetic properties
Edited By Ann_Spence = Septermnber 3, 2009

O.0.0.0.0,
.0.0.0‘9‘0

hen half of the hydrogen in thls graphane fully hydrogenated
graphene) sheet iz ramowed, the resulting "graphone” becomes
atferromagnetic samiconductar with 3 small indiract gap.
(Cradit: Hano Letters Pury Janafscll)

Atearmn of researchers atVirginia Commaornwealth University reports that it has designed a new
graphite-based, magnetic nanomaterial that acts as a semiconductor and could help material scientists
create the next generation of electronic devices and micrachips.
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Ferromagnetism in Semihydrogenated Graphene Sheet.

Zhou J, Wang Q, Sun Q, Chen X5, Kawazoe ¥, Jena P.

Department of Advanced Materials and Nanotechnology, and Center for Applied Physics and Technology, Peking University, Beijing
100871, China, Department of Physics, Yirginia Commonwealth University, Richrond, Virginia 23284, Shanghai Institute of
Technical Physics, Chinese Acadermy of Science, Shanghai 200083, China, and Institute for Material Research, Toholku University,
Sendai, 930-3577, Japan.

Single layer of graphite (graphene) was predicted and later experimentally confirmed to undergo metal-semiconductor
transition when fully hydrogenated (graphane), Using density functional theory we show that when half of the
hydrogen in this graphane sheet is removed, the resulting semibydrogenated graphene (which we refer to as
graphone) becomes a ferromagnetic semiconductor with a small indirect gap, Half-hydrogenation breaks the delocalized
pi bonding network of graphene, leaving the electrons in the unhydrogenated carbon atoms localized and unpaired. The
magnetic morments at these sites couple ferromagnetically with an estimated Curie temperature between 278 and 417
K, giving rise to an infinite magnetic sheet with structural integrity and magnetic homogeneity, This is very different from
the widely studied finite graphene nanostrucures such as one-dimensional nanaribbons and two-dimensional
nanoholes, where zigzag edges are necessary for magnetism. From graphene to graphane and to graphone, the
system evolves from metallic to semiconducting and from nonmagnetic to magnetic, Hydrogenation provides a novel
way to tune the properties with unprecedented potentials for applications.
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