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Chemically derived, ultrasmooth graphene nanoribbon semiconductors

By: Li. XL (Li, Xiaolin)l ¥21- Wang, XR (Wang, Xinran)l 121 - Zhang, L (Zhang, Li){"21: Lee. SW (Lee. Sangwon)l *21: Dai. HJ (Dai, Hongjie)l 2]
View ResearcherlD and ORCID

SCIENCE

Volume: 319 Issue: 5867 Pages: 1229-1232
DOI: 10.1126/science. 1150878

Published: FEB 29 2008

View Journal Information

Abstract

We developed a chemical route to produce graphene naneribbons ( GNR) with width below 10 nanometers, as well as single ribbons with varying widths along
their lengths or containing lattice- defined graphene junctions for potential molecular electronics. The GNRs were solution-phase - derived, stably suspended in
solvents with noncovalent polymer functionalization, and exhibited ultrasmooth edges with possibly well- defined zigzag or armchair- edge structures.
Electrical transport experiments showed that, unlike single- walled carbon nanotubes, all of the sub - 10- nanometer GNRs produced were semiconductors and
afforded graphene field effect transistors with on- off ratios of about 10(7) at room temperature.

Keywords
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Author Information
Reprint Address: Dai, HJ (reprint author)

+ Stanford Univ, Dept Chem, Stanford, CA 54305 USA.
Addresses:

+ [ 1] Stanford Univ, Dept Chem, Stanford, CA 34305 USA

i : Al b Stanford, CA 94305 USA
i E-mail Addresses: hdai@stanford. edu i

THOMSON REUTERS

| Citation Network

2,542 Times Cited
26 Cited References
View Related Records

View Citation Map
,‘ Create Citation Alert

(data from Web af Science ™ Core Collection)

All Times Cited Counts
2,598 in All Databases

2,542 in Web of Science Core
Collection

147 in BIOSIS Citation Index

108 in Chinese Science Citation
Database

0 in Data Citation Index
0 in Russian Science Citation Index
0 in SciELO Citation Index

W Highly Cited Paper

Usage Count
Last 180 Days: 161



Y MPOBENEHVIE ;
VICCIEOBAHMM -

... TAKMM OBPA3OM

* Y Hac ecTb YETKOE NOHMMAaHUe TOro, 0 YeM cemnyac
MULLIYT BO BCEM MUPE — 1 Ha YTO HaM ONuUpaTbCS B
NpoBEOEHUN CBOUX NCCeaoBaHNN

* Mbl HE pUCKYyEM NOTPaTUTb BPEMS Ha
nccrnenoBanua npobnemel, kKoTopasa yxe bbina
OOCKOHasIbHO npopaboTaHa

* Mbl 3HaeM, ¢ KeM MOXKHO COTPYAHMYaTb — a
MeXayHapoaHble konnabopauum, Kak npaBuIo,
LIMTUPYIOTCSA ropasgo nydlle, Yem Konnadopauuu B
paMKax cTpaHbl UMK ropoaa UM Yem
MHOMBUOYaNbHO NPOBEAEHHbIE NCCIea0BaHNS
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BbIBEOP 2XKYPHAIA

STAN NMYBINKALKWN PABOTbI

* B KakoMm XypHarne mMHe onybrimkoBaTb CBOO
cTaTblo?

* Yem Oornblue y XypHana aygutopus — Tem
bonbLue Naen o3HaKOMUTCA C pesyrbTaTamMmu
MOUX UccnegoBaHUmM U NOTEHUMANbHO MOXET
Ha HUX cocnaTbCH

» MexxgyHapoaHbIN A3blK HAYKU — aHTTTUNCKNU;
eCcnun s1 3aHMMaroCh rrodbanbHbIMU Npobnemamm
— @HrMNOA3bIYHbIN XYpHan AOJMKEH ObITb
NPUOpPUTETOM
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3 CO30AHUE CBOEIO BPEHOA

I_IPI/I,EI,AHI/IE T T bTATAI\/I
CBOUX NCCNEJOBAHNI

MpuHumn «Publish or Perish» Bo BCEM Mupe nocteneHHo
TpaHcopmupyetcs B «Publish, Get Cited, or Perish»

* IMSA 1 aBTOPUTET YYEHOTO, LLIAHCHI MONYYUTb MPaHTOBOE
dunHaHcMpoBaHWe, BO3MOXKHOCTb y4acTBOBaThb B
MEXOYHapOaHbIX Konnabdopaumsx — BCE MeHblle 3aBUCAT OT
NTMYHOIO MHEHUs Noaen B Hay4YHOM COOOLLIECTBE U BCE
bonbllue — OT NokasaTtenen NybrnmMKaLunoHHOM akTUBHOCTU U
LIMTUPOBaHNS

- OnybnukoBaHune paboTbl B XXypHarne, nigekcupyemom Web of
Science, yBennumBaeTt ayamuToputo, KOTOpas MOXET
O3HaKOMUTbLCH C pedynbTataMmmn MOUX UccrnegoBaHum, Ha
nopsaok. A ecnu ctatbs Ha aHrMMNCKOM — TO U HE Ha O4WH
(20 munnmnoHos nonb3oBatenen Web of Science Bo Bcem
Mupe).

.§ THOMSON REUTERS 21



COSOAHME CBOEIO EPEHAOA

TO CMOMET Y3HATL O PE3YT
BALLEW PABOTbI?

nature International weekly journal of science

Home ‘ News & Comment ‘ Research ‘ Careers & Jobs ‘ Current Issue ‘ Archive ‘ Audio & Video ‘ For Au

Volume 492 Issue 7428 M

< =8
Announcement: A new iPad app for Nature readers

12 December 2012
] poF = % Rights & Permissions

Many publishers hope that tablet renditions of newspapers and magazines will revive the fortunes
of once-mighty but now financially stressed publications founded in print. Nature's fortunes over
the years have been relatively positive. Its print circulation has declined since its peak in 2002, but
not as markedly as those of many other publications. Meanwhile, the online readership of Nature

is more than 3 million unique users every month, and growing significantly year on year.

THOMSON REUTERS 22




COSOAHME CBOEIO BPEHOA

KTO CMOXET Y3HATb O PE3YJIbTATAX
BALLEW PABOTbI?

The NEW ENGLAND
JOURNAL of MEDICINE

HOME ‘ ARTICLES & MULTIMEDIA ~ ‘ ISSUES ~ ‘ SPECIALTIES & TOPICS ~ ‘ FOR AUTHORS ~ | :CME »

What to Expect

Welcome and thank you for considering the New England Journal of Medicine (NEJM) as a venue for your work.

Our mission since 1812 has been to bring physicians the best research at the intersection of biomedical science and
clinical practice. We are interested in original research that will change clinical practice or teach us something new about
the biology of disease. We also publish reviews, cases, commentary, and other content of interest to the medical
community.

The dedication of generations of researchers, authors, reviewers, and physician editors has made NEJM the most widely
read and respected medical journal and website in the world, and the oldest continuously published medical periodical.
Here are a few reasons why we hope you'll decide to send us your best work:

s More than 600,000 readers in nearly every country in the world read NEJM each week.

= Our impact factor (Science Citation Index rating) was 54420 in 2013, the highest among general medical journals.

s We publish only the top 5% of the 5,000 research submissions we receive each year, more than half of those coming
from outside of the U.S.

THOMSON REUTERS 23




e CO3[AHWE CBOEIO BPEH[A

HALLW CEMWHAPBI «BPEH[ YYEHOIO: KAK
CLOENATb TAK, UHTOBbl HAC UWATUPOBAJTN»

iTO OAET BPEHO?
¥3aHaBaeMocTk
Kaxabii y4eHsIl —
Ky3Hey ceoero bpexna

LIMTHpYyeMOoCTL
EBEpeHa, vnn MMWLXK y4EHOro, «MMA» YY4EeHOro, Ho Hy»HO Npu3HaTe, YTO co3gaHue DpeHaa —
BNAUAST Ha ero yaHaeaemMoCThb. A YiHaBaemMoCTk ATO HENPOCTaA 3ajaqa, KoTopas Tp&ﬁ}FET
Y4YeHOro 1 ero pﬂﬁDT BeOeT K erdo UMTHpOBaHMKD 3aTtpaTt onpefeneHHoro epeMeHd U pecypCcoB. A
ApYTMMK MCCNefjoBaATENAMKW B CEOWX CamMoe Ba¥HOe — YeTKorno NOHMMaHWA Len,
nyGnukaumsx. paaw koTopoi cosaaeTca Opexp.

MaTepuanbl cemmnHapa «bpeHa y4éHoro» B .pdf

Bunaeo ogHOro n3 Takmx ceMmMHapoB

24
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WEB OF SCIENCE CORE COLLECTION

- CaMafacTporas nonuMTHUKa
OT60pPaxXypHanos Ha CORE COLLECTION
OCHOBE YHYETKHUX U 12 500+ NTYYLLUUX
NYONMUYUYHO AOCTYNHDBb X 3onoTon WYPHANOB
KpuTepunes cTanfapr

WEB OF SCIENCE

- locTOBEepHBLH €

MNMpPpO3payHbl e Lpyrve 6asbl
JaHHB e OaHHbIX Ha nNnaTgopme

Web of Science
(22 000+ >xypHanoB)

50 000+ >xypHanoB BO BCEM MUpe
(2% exxerogHoro npupocTa)

o
oo
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Y pPHaAbl OTKPbLTOIMO OCTYINa

Movel Adenc-associated Viruses Derived From Pig Tissues Transduce Most Major Organs in Mice

By: Bello, Alexander; Chand, Allan; Aviles, Jenna; et al.
SCIENTIFICREF‘ORTS"JDIumed Adicle Number: 6644  Published: OCT 22 2014

Os-Fx & Full Text from Publlsher View Abstract

Results: 117,856 Development of an Immunologically Tolerated Combination of Fluorescent Proteins for In vivo
(from Web of Science Core Colld Two -photon Imaging

You searched for: TOPIC:| By: Gossa. Selamawit; Mayak, Debasis; Zinselmeyer. Bernd H.; et al.
e*) ...More SCIENTIFIC REPORTS "JulurnE'al Artlc:le Mumber: 6664 Published: OCT 17 2014

& Create Alert Os-rx A Full Text from Publisher || | View Abstract

De Novo Transcriptome Sequencing of the Octopus vulgaris Hemocytes Using lllumina RNA-Seq
Refine Results Technology: Response to the Infection by the Gastrointestinal Parasite Aggregate octopiana

By: Castellanos- Martmez Shena Arteta, Damd Catarino, Susana; et al.
PLOS O e eikicmam = it {Umber- e107873  Published: OCT 16 2014

View Abstract

Open Access

NO (98,124) A Cellular Automaton Model for Tumor Dormancy: Emergence of a Proliferative Switch

v YES(19732) | By: Chen, Duyu: Jiao, Yang; Torguato, Salvatore
' PLOS ONE Wolume: 3 " lssue_ 10 Article Number: e109334  Published: OCT 16 2014

View Abstract

e
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[TomumoilisMcrTrareuw BXYpPHAasDax

«OTKpPpbLITOro gocrtyimna»WebofScience BK/1l04YaeT
CTaTrTbW M33231MTOJTHOTEKCTOBOIOXYPHada

bnaropgpapgnpoueccy
cTpororooTtb6opa
copepxXxaHunai3z231 KypHanoB

Directory of Open
Access Journals

10,748 Journals
«KOTKPbBTOINOoO gocCcTtTtyna» M 3 6,629 searchable at
bonee yem 10 ThblC. Article level

2,026,801 Articles
MHOEeE KCUWPOBAHDbB Ha

nnaTtdopMe Web of Science
cedTo0o0cocTaBnAaeT33% 0T
BCeroob6bbemMa XypHahnos
* Web of Science Core Collection
BKNONOYaeT npum aToMm 1166
XYPHANOBKOTKPBLTOTNO
gocTynan
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Hepe 3 GoogleScholar B nocTyne
exXxegpHeBHO D o06aBNAKTC A
nyoénukauununll

- Hawa oueHka:13mn3 Bcex ctTaTtTen B Webof
Science Core Collection noc Ty nHbl B
NONHOTEeKCcCTOBOMMoOpMaTe yepea
CaMTbl YHUBEPCUTETOB,aBTOpPOB MU
6a3bl OAaHHB X OTKPbLTOIrO TUNa,
Hanpumep

http://www.researchgate.net/

http://arxiv.orqg/

http://infocenter.nlr.ru/databases/science/?item id=553

[TpenmmywecTBaWebofScience B ToM, 4yTO
OHaAa NO3BONAET OTMEeTaTb«MYCOPHLB e»
nyb6nmkaumMm m oTobpa>aeT nNyywwue
Hay4UYHble OOCTMUXEHMUSHA
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Google Scholar B Web of Science

GOUS]Q - TE

Scholar 1 result (0.04 sec)
i Lookup Thermodynamics of hot dense H-plasmas: path integral Monte Carlo simulations and

analytical ...
V Filinov

at PLASMA PHYSICS AND CONTROLLED FUSIOM 43 (6), 743-759, 2001, DOI: 10.1088/074

By Thermodynamics of hot dense H-plasmas: path integral Monte Carlo simj [PDF] from arxiv. Org‘
approximations

PL WS Filinov, M Bonitz, W Ebeling. .. - Plasma Physics and ..., 2001 - iopscience.iop.org

Vo Abstract This wark is devoted to the thermodynamics of hightemperature dense hydrogen

Do plasmas in the pressure region between 10— 1 and 102 Mbar. In particular, we present for

this region results of extensive calculations based on a recently developed path integral ...

P
? Cited by 67 Related articles  All 14 versions  Cite  Save

Vie

Abstrac!

This work is devoted to the thermodynamics of high-temperature dense hydrogen plasmas in the pressure region between 10(-1) and 10(2) Mbar. In particular,
we present for this region results of extensive calculations based on a recently developed path integral Monte Carlo scheme (direct PIMC). This method allows
for a correct treatment of the thermodynamic properties of hot dense Coulomb systems. Calculations were performed in a broad region of the non-ideality
parameter Gamma less than or similar to 3 and degeneracy parameter n{e)Lambda (3) less than or similar to 10. We give a comparison with a few available
results from other path integral calculations (restricted PIMC) and with analytical calculations based on Pade approximations for strongly ionized plasmas.
Good agreement between the results obtained from the three independent methods is found.
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