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Abstract. We consider a singularly perturbed elliptic equation

e2Au — Vix)u+ f(u) =0, u(x)>0on RNV, lim u(x) =0,
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Antimony-doped graphene nanoplatelets

fiunha Onmg‘i, Feng soo'f, .lungChni', Ann Mary2, Jason Muter!, L aurence Hines !, Chulsoo Kin?, Kilsan Chang®*

and Gildong Hong'*

Thehydrogenevolution 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™?. For an
energy-efficient HER, a catalyst must be able to trigger proton
reduction with minimal overpotential® and have fast kinetics® %,
The most efficiemt catalysts in acidic media are platinum-

The resultan t Ru@CaN electrocatalyst is dark bladk (Supplementary
Fig. 1). The morphology of Ru@C:N was caminad by scanning
dectron microscopy (SEM; Supplementary Hg 2} X-ray photo-
dectron spectroscopy (XPS) confirmed the presence of C. N,
O and Ru elements, while the oxygen is mostly attributable w0
the di-ketonic edge gioups in C;N as wel as physiclly adsorbed

andior trapped oxygen and moisture (Supplementary Figs 3 and 4)-
The structure of Ru@CaN was further sudied with X-my 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 CoN. The bmoadened peaks are due to the small
particle size and ovemoating with C.N lavers. In the transmission

05 M H,50, solution. For amparison, the HER pc:rlbvmmnm of
Co@C, N, Ni@(;:N, Pd@GN, Pt@C:N and commerdal P/C were
also measured under the same test conditions. As shown in
Fig. 3a.b, Ru@C:N shows a very small onset overpotential of
95 mV versus reversible hydrogen elecirode (RH E} which is only
85 mV larger than that of PY/C (1.0 mV ). This onset overpotential

"School of Enegy and Clerrscal Enganecring, Centre for Dimension- Controflablz Organe Frameworks, KAST, 50 KAST, SungNam 44919 South Korea.
*Schoot of Natural Science, KAST, 50 KAST, SungMam 44919, South Kerea *UNIST Central Research Fadlilies, Ulsan Natiaal Irstitute of Sdence aod

Technolgy (UNIST), S0 UNIST, Ukan @4919, South Korea,

TThese authors contrbuted equally to the work "é-mai: kschang@kastorkr, or gdhong@kast.or.kr
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Atom interferometry with Bose-Einstein condensates in a double-well
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Abstract

Atrapoped-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 View Related Records
separated by 13 mum for up to 5 ms and was controlled by applying ac Stark shift potentials to either of the two

sonarated condonestos
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