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Abstract. We consider a singularly perturbed elliptic equation

2 Au — Vix)u + fiu) =0, uix) = Oon RV, lim w(x) =0,
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Antimony-doped graphene nanoplatelets

fiunha Chlmg'i} Feng So00'f, .lunglf.‘hoi', Ann Mary?, Jason Muter!, L aurénce Hines!, Chulsoo Kin?, Kilsan Chang™™*

and Gildong Hong'*

The hydrogenevolution reaction (HER) & a crucial step in electro-
chemical water splitting and demands an efficient, durable and
cheap catalyst if it is to succeed in real applications*?. Foran
energy-efficient HER, a catalyst must be able to trigger proton
reduction with minimal overpotential® and have fast kinetics5®.
The most efficient catalysts in acidic media are platinum-

The resultant Ru@C, N electrocatalyst is datk Hack (Supplementary
Fig. 1). The morphology of Ru@CGN was examinad by scanning
dectron microscopy (SEM; Supplementary Fig 2) X-ray photo-
dectron spectroscopy (XPS) confirmed the presence of C, N,
) and Ru elements, while the oxygen i mostly attributable o
the di-ketonic edge gioups in CsN as well as physiclly adsorbed

andior trapped oxygen and moisture | Supplementary Figs 3 and 4)
The structure of Ru@C,N was turther studied with X-ny diffraction
{XRD) The indicated peaks in Fig 2a can be attributed to hexagonal
Ru (PCPDF no. 89-4903). while the broad peak at 25.09° bdongs to
the {002] plane of CaN. The broadened peaks are due to the small
particle size and overoaling with C.N lavers. In the tansmission

05 M H,80, solution. For mmparison, the HER performance of
Co@CaN, Ni@C:N, Pd@GN, Pt@C:N and commeraal PYC were
also measured under the same test conditions. As shown in
Fig. 3a.b. Ru@C:N shows a very small onset overpotential of
95mV versus reversible hydrogen elecirode {RH E} which is only
85 mV larger than tha of Pt/C: (1.0 mV). This onset overpotential

"School of Energy and Chermical Enginecring, Centre for Dimension- Confrofiablz Crgane Frameworks, KAST, 50 KAST, SungNam 44919 South Korea.
'School of Naural Science, KAST, 50 KAST, SungNam 44919, South Kerea *UNIST Central Research Faclilies, Ulsan Natimal Irstiite of Sdence and

Technolgzy (UNIST), 50 UNIST, Ukan 44919, South Korea,

TThese authors contrbuted equally to the work “é-mai: kschang@kastorkr, or gdhong@kast.or.kr
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Abstract

A trapped-atom interferometer was demonstrated using gaseous Bose-Einstein condensates coherently split by 3 1
deforming an oplical single=well potential into a double=well potential. The relative phase between the two

condensates was determined from the spatial phase of the matter wave interference pattern formed upon releasing Cited References

the condensates from the separated potential wells. Coherent phase evolution was observed for condensates held

separated by 13 mum for up to 5 ms and was controlled by applying ac Stark shift potentials to either of the two
sanarated rondensates
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BKCSAQ43 MobiSys égmcelgternational Conference on Mobile Systems, Application and 3
BKCSA044 WSDM ACM International Conference on Web Search and Data Mining 3
BKCSA045 UbiComp égmpltr;i’[r?gr]national Joint Conference on Pervasive and Ubiquitous 3
BKCSAQ46 MobiHoc égrl:]/lptr][it%national Symposium on Mobile Ad Hoc Networking and 3
BKCSA047 | SIGMETRICS ﬁ/l%l(\j/lelisnlgl\él)fETCFllr(%iultnetreg;;c;r;gls Conference on Measurement and 3
BKCSA048 PPOPP érC(i)l\élra?TI](rﬁnFi’rI;gAN Symposium on Principles and Practice of Parallel 3
BKCSA049 SPAA ACM Symposium on Parallelism in Algorithms and Architectures 3
BKCSA050 PODS ACM Symposium on Principles of Database Systems 3
BKCSAQD51 PODC ACM Symposium on Principles of Distributed Computing 3
BKCSA052 IPSN ACM/IEEE Information Processing in Sensor Networks 3
sicsaoss | sc | SCWIEEE  enmatol Confoerce, for Fiah Peramance |
BKCSA054 LICS ACM/IEEE Symposium on Logic in Computer Science 3
BKCSAO0b5 SODA ACM-SIAM Symposium on Discrete Algorithms 3
BKCSAOD56 COLT Annual Conference on Computational Learning Theory 3
BKCSAQ57 UAI Conference on Uncertainty in Artificial Intelligence 3
BKCSA058 DAC Design Automation Conference 3
BKCSA059 EMNLP Empirical Methods in Natural Language Processing 3
BKCSA060 ICDE IEEE International Conference on Data Engineering 3
BKCSA061 ICDM IEEE International Conference on Data Mining 3
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BKCSA062 ICDCS IEEE International Conference on Distributed Computing Systems 3
BKCSA063 PerCom I(I:EoEnIimLIJr:]tii;rtlgtrilosnal Conference on Pervasive Computing and 3
BKCSAQ64 ASE :EEnEgEiégeCr'i\f]g International Conference on Automated Software 3
BKCSA065 ICCAD IEEE/ACM International Conference on Computer-Aided Design 3
BKCSAQ66 CoNEXT Ln;grprae‘gﬁr;gI'OgCiggference on emerging Networking EXperiments 3
BKCSA0G7 PACT ITnet;qrr\]eiléiSQ:I Conference on Parallel Architectures and Compilation 3
BKCSA068 KR Ianntgrr%aet;c;gilin(gl]onference on Principles of Knowledge Representation 3
BKCSA069 ATC USENIX Annual Technical Conference 3
BKCSAQ070 FAST USENIX Conference on File and Storage Technologies 3
BKCSAQ071 Security USENIX Security Symposium 3
BKCSAQ072 SoCG (ACM) Annual Symposium on Computational Geometry 2
BKCSAQ073 CcccC (IEEE Conference on) Computational Complexity Conference 2
BKCSAQ74 ACSAC ACM Annual Computer Security Applications Conference 2
BKCSAO075 EMSOFT ACM Conference on Embedded Software 2
BKCSAQ076 19] ACM International Conference on Intelligent User Interfaces 2
BKCSAQ77 ICS ACM International Conference on Supercomputing 2
BKCSAQ078 ISSTA ACM International Symposium on Software Testing and Analysis 2
BKCSAO079 IMC ACM Internet Measurement Conference 2
BKCSAQS0 LCTES 1A_\OCOI\|/|S ?(I)(EPELnélgle/j(lj(ggEgys(igpnfserence on Languages, Compilers and 9
BKCSAQ081 UIST ACM Symposium on User Interface Software and Technology 2
BKCSA0S2 MODELS f\acn'\gélaEgEeEs Lnr;tcejrgei/tsi?gﬂSConference on Model Driven Engineering 2
BKCSA083 | MIDDLEWARE | ACM/IFIP/USENIX International Middleware Conference 2
BKCSA084 CogSci Annual Meeting of the Cognitive Science Society 2
SKCSADES | NaRCL/HLT | CoTErenes o e e A et e e |2
BKCSA086 (Sgg{[ﬁght) Conference on Computer Vision and Pattern Recognition (Spotlight) 2
BKCSA087 (Sp,\clyltight) Conference on Neural Information Processing Systems (Spotlight) 2
BKCSA088 DATE Design Automation and Test in Europe Conference 2
BKCSAO089 | Eurographics | Eurographics 2
BKCSAQ090 EACL European Association for Computational Linguistics 2
BKCSA091 EuroSys European Conference on Computer Systems 2
BKCSAQ92 ECCV European Conference on Computer Vision 2
BKCSAQ93 ECOOP European Conference on Object Oriented Programming 2
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BKCSA094 ESA European Symposium on Algorithms
BKCSA095 ESOP European Symposium on Programming
BKCSA096 ESORICS European Symposium on Research in Computer Security
BKCSAQ97 ICNP IEEE International Conference on Network Protocols
ICSME IEEE International Conference on Software Maintenance and
BKCSAO%8 | (1csm) | Evolution
BKCSA099 ICWS IEEE International Conference on Web Services
BKCSA100 IPDPS IEEE International Parallel and Distributed Processing Symposium
BKCSA101 RE IEEE International Requirements Engineering Conference
BKCSA102 HPDC ICEEE International Symposium on High Performance Distributed
omputing
BKCSA103 RTAS ISEEE Real-Time and Embedded Technology and Applications
ymposium
IEEE Symposium Model Analysis and Simulation of Computer
BKCSA104 MASCOTS and Telecommunications Systems
BKCSA105 VR IEEE Virtual Reality Conference
BKCSA106 DSN IEEE/IFIP International Conference on Dependable Systems and
Networks
IFIP WG 7.3 International Symposium on Computer Performance,
BKCSAT07 | PERFORMANCE Modeling, Measurements and Evaluation
BKCSA108 ICALP IF?ternation_aI Collogquium  on  Automata, Languages and
rogramming
BKCSA109 AAMAS ISnternationaI Conference on Autonomous Agents and Multi-agent
ystems
BKCSA110 CC International Conference on Compiler Construction
International  Conference on Compilers, Architecture, and
BKCSATTT CASES Synthesis for Embedded Systems
BKCSA112 COLING International Conference on Computational Linguistics
ICCV . . .
BKCSA113 (Spotlight) International Conference on Computer Vision (Spotlight)
BKCSA114 EDBT International Conference on Extending Database Technology
BKCSA115 ICFP International Conference on Functional Programming
BKCSA116 CODES International Conference on Hardware/Software Codesign and
System Synthesis
BKCSA117 ICPP International Conference on Parallel Processing
International Conference on the Theory and Application of
BKCSAT18 | ASIACRYPT Cryptology and Information Security
International  Conference on Tools and Algorithms  for
BKCSAT19 TACAS Construction and Analysis of Systems
BKCSA120 ISWC International Semantic Web Conference
BKCSA121 CGO International Symposium on Code Generation and Optimization
BKCSA122 DISC International Symposium on Distributed Computing
International Symposium on Recent Advances in Intrusion
BKCSA123 RAID Detection
BKCSA124 NDSS Network and Distributed System Security Symposium
BKCSA125 PG Pacific Conference on Computer Graphics and Applications
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BKCSA126 RSS Robotics: Science and Systems Conference

BKCSA127 SDM SIAM International Conference on Data Mining

BKCSA128 RecSys ACM Conference on Recommender Systems
ACM International Conference on Multimedia Retrieval (Former

BKCSA129 ICMR ACM International Conference on Image and Video Retrieval)

BKCSA130 NOSSDAV ACM Network and Operating System Support for Digital Audio
and Video

BKCSA131 SAC ACM SIGAPP Symposium on Applied Computing

BKCSA132 i3DG ACM SIGGRAPH Symposium on Interactive 3D Graphics and Games

BKCSA133 VEE ACM _SIGPLA_N/SIGOPS International Conference on Virtual
Execution Environments

BKCSA134 SOCC ACM Symposium on Cloud Computing

BKCSA135 ASIACCS éCI\/I Symposium on Information, Computer and Communications
ecurity

BKCSA136 VRST ACM Symposium on Virtual Reality Software and Technology
ACM/IEEE Symposium on Architectures for Networking and

BKCSA137 ANCS Communications Systems

BKCSA138 ACCV Asian Conference on Computer Vision

BKCSA139 CSEET Conference on Software Engineering Education and Training

BKCSA140 SGP Eurographics symposium on Geometry Processing

BKCSA141 ECRTS Euromicro Conference on Real-Time Systems

BKCSA142 ECAI European Conference on Artificial Intelligence

BKCSA143 ECCV European Conference on Computer Vision (Spotlight)

(Spotlight) P P P

BKCSA144 FC Financial Cryptography and Data Security

BKCSA145 GECCO Genetic and Evolutionary Computation Conference

BKCSA146 CSF IEEE Computer Security Foundation Symposium

BKCSA147 BIBM IEEE Conference on Bioinformatics and Biomedicine

BKCSA148 InfoVis IEEE Conference on Information Visualization
IEEE International Conference on Advanced Video and

BKCSA149 AVSS Signal-Based Surveillance

BKCSA150 CLOUD IEEE International Conference on Cloud Computing

BKCSA151 CLUSTER IEEE International Conference on Cluster Computing

BKCSA152 ICCD IEEE International Conference on Computer Design

BKCSA153 HiPC IEEE International Conference on High Performance Computing,
Data, and Analytics
IEEE International Conference on Massive Storage Systems and

BKCSA154 MSST Technology

BKCSA155 MASS ISEEE International Conference on Mobile Adhoc and Sensor
ystems

BKCSA156 ICPR IEEE International Conference on Pattern Recognition

BKCSA157 ICRA IEEE International Conference on Robotics and Automation
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IEEE International Conference on Sensing, Communication, and

BKCSA158 SECON Networking
BKCSA159 ICST IEEE In_terrjational Conference on Software Testing, Verification
and Validation
BKCSA160 ISLPED IDEEE International Symposium on Low-Power Electronics and
esign
BKCSA161 ISMAR IEEE International Symposium on Mixed and Augmented Reality
IEEE International Symposium on Performance Analysis of
BKCSAT162 ISPASS Systems and Software
BKCSA163 ISSRE IEEE International Symposium on Software Reliability Engineering
BKCSA164 ISWC IEEE International Symposium on Workload Characterization
BKCSA165 SRDS IEEE Symposium on Reliable Distributed Systems
BKCSA166 CCGrid I(I:EEE/AC_II\/I International Symposium on Cluster, Cloud, and Grid
omputing
BKCSA167 NOMS IEEE/IFIP Network Operations and Management Symposium
SEC . . . _
BKCSA168 (IFIP-SEC) IFIP International Information Security and Privacy Conference
BKCSA169 ISMB Intelligent Systems for Molecular Biology
BKCSA170 FASE IEnternatiqnaI Conf. on Fundamental Approaches to Software
ngineering
BKCSA171 ICSOC International Conf. on Service Oriented Computing
BKCSA172 AISTATS International Conference on Artificial Intelligence and Statistics
BKCSA173 ICAPS International Conference on Automated Planning and Scheduling
BKCSA174 CONCUR International Conference on Concurrency Theory
BKCSA175 DASFAA International Conference on Database Systems for Advanced
Applications
: International Conference on High Performance and Embedded
BKCSA176 HIPEAC Architectures and Compilers
BKCSA177 ITS International Conference on Intelligent Tutoring Systems
BKCSA178 ICLP International Conference on Logic Programming
BKCSA179 MICCAI International ~ Conference on Medical Image Computing and
Computer Assisted Interventions
International European Conference on Parallel and Distributed
BKCSA180 Europar Computing
BKCSA181 IJCAR International Joint Conference on Automated Reasoning
BKCSA182 SAS International Static Analysis Symposium
BKCSA183 ISAAC International Symposium on Algorithms and Computation
BKCSA184 STACS Isngi%r:(?;ional Symposium on Theoretical Aspects of Computer
BKCSA185 PAKDD Eﬂe}ﬁiigcé—Asia Conference on Knowledge Discovery and Data
BKCSA186 RECOMB Research in Computational Molecular Biology
BKCSA187 SOUPS Symposium On Usable Privacy and Security
BKCSA188 TCC Theory of Cryptography Conference
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