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Nonlinear Partial Differential Equations

F(D’u,Duu,x)=0  div(A(Du,u,x)) =0

Regularity Theory

Parabolic Harnack Inequality on the manifold
with lower bound on Ricci curvature

a:?:;uic{ﬂilv-tﬂa(i“w\lﬂ ) }

whera £ = 1+ log, cosh (8 /A and € = 0 is @ uniform constant depanding only an
n AN Bnd KR,

Free Boundary Problems in Curvature Flows

®CE,

. % ——K'w if Xg®
o Hypersurface £y = Ly, 1 Lz
(RN E1.: Flat spot
l‘ll ¥ q\._-' 30 Strictly convex part
i \O.e*’/ Ie: a free boundary separating £, from

[ <3 b Tzs

F(Dw,x,2)=0 in®,
=g on %,

‘We assume that g and {1 are smooth.
x: slow variable (macro scale)
¥ = £ fastvariable (micro scale)

Obstacle Problems with highly oscillating obstacles

i I
'J"II".'_

| |
fig 1-{a) fig 1-{b} fig 1=(c)

Flame Propagation with oscillating reaction rates
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Molecular Nanoelectronics Lab
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Lab of Molecular & Environmental Biology
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Advanced Nanomaterials & Energy Lab.

Nanomaterials Synthesis |

» Nanofibers > Nanoparticles » 2D Materials P Metal-Organic Frameworks

o -
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= =
g5 34

Applications |

P Multifunctional Filter
Membranes

» Energy Storage

» Gas Sensing & Harvesting

» Electrocatalysis
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Flexible electronic materials/device Lab

¥ Ultrathin Si and Inorganic material v Graphene and 2D materials synthesis ¥ 2D material based flexible and
based flexible electronics stretchable electronics

Trawr a!td logic devices Transistor and integrated circuit
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Printed, Flexible Nano, Neuromorphic & Energy Electronics Lab.
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« Perovskite LEDs
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Artificial Muscle, Biomimetic System, Energy Harvester, Supercapacitor
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Center for Self-powered Actuation

m Published in Science
woe (2011, 2013, 2014, 2019, 2021)

Torsional & tensile CNT yarn muscle Nylon yarn muscle

Sheath-run muscle Unipolar stroke muscle

Torsional & Tensile Artificial Muscles
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Laboratory of Clinical Nutrition and Metabolism

Protein and Sarcopenia in Korean Elderly: Muscle Mass

Omega-3 Index: A measure of the amount of EPA+DHA in red
blood cell membranes expressed as the percent of total fatty acids
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Controlled Drug Delivery Research Laboratory
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Research in our laboratory focuses on the optimization of therapeutic systems to maximize drug efficacy and
minimize toxicity. Diverse drug delivery systems (DDS) are being investigated for developing formulations that
can control absorption, sustain drug action, and target to tumor.
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