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1. Lee, C; Chan, A. M,; Nijhawan, A. K;; Ho, M. B.; Kosheleva, I.; Chen, L. X., Millisecond Phase
Transition Kinetics of Lyotropic Liquid Crystalline Nanoparticles Observed by Time-
Resolved Small Angle X-ray Solution Scattering. ChemPhysChem 2025, 26, €202401072.
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3. Lee C,; Choi, C. H,; Joo, T., A Solvent-Solute Cooperative Mechanism for Symmetry-
Breaking Charge Transfer. Phys. Chem. Chem. Phys. 2020, 22, 1115-1121.
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Tungsten ronzes
& Mali 463 Chemical Substitution—Oriented Design

@ Materials Discovered by Chemical Substitution-Oriented Design

pemm—

Pby 0:Ks 25005 sLiz 0eNb, O3 (CJ: vacancies) Compound Space Group  SHG (x KH,PO,) Reference

Pby 1sLip sNby 5Tig 150,5 (PLNT) }
Pby 15Lig ssNbe. Wi 150;5 (PLNW) Pmii2, 56-67 Adv. Funct. Mater. (2023) 33, 22149 6.
Py 1Ks 2200 sLiz 5Ny Oy (O vacancy)  Albm ns Adv. Scr. (2023) 10, 2301374,
Nag -, iz sRE,Nb,Oy Cme2, 2.6-9 Chem. Mater. (2021) 33, 6564,

> SHG? PDLOLCL Tyems Fmm2 oo aaGaSz - Angew. Chem. fnt. £, (2020) 69, 7514,

Polarizable
Cations NH,(GaF,),(Se0,), P, mc 1.1 Inorg. Chem. Front, (2020) 7, 4469
KSb(P,0,)F Adbm 4.0 Angew. Chem. Int. £d. (2020) 59, 21151,
CsSbF,S0, Pna2, 4.0 Angew. Chem, Int. Ed (2019) 5 , 652
_ Chem. Sci, (201 )9, 957.
AVO(0,),CO; (A = Ab and Cs) cm 21-23 ingon: Chom, it k2L (61 67, 618,
- J N J

— Control the Local Structural Distortion by Chemical Modifications
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an Carbon Pump Carbonate Chemistry in the Ocean

+ Ocean carbonate system can be described using the following four parameters:

+ Biological Pum|
9 P - Dissolved Inorganic Carbon (DIC) - partial pressure of CO, (pCOy)

- Total Alkalinity (TA) - concentration of hydrogen ion ([H*])

- Photosynthesis: CO, uptake

- Organic decomposition/ Respiration
: €O, release
+ Dissolved Inorganic Carbon (DIC):
- The amount of dissolved carbon species
* Physical Pump - DIC = [H,00,7 + [HCO;] + [CO#]
- Downwelling: CO, uptake

- Upwelling: CO, release

(Chisholm, 2000)
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The Problem

Moving Sofa Problem (Moser, 1966)

What is the /argest area amayx of a connected shape S (a moving sofa) that
can move around the hallway L with a right-angled corner of unit width?

1. A moving sofa S should first move freely along the horizontal side of L,
2.then navigate its way inside L,

3.and then move freely along the vertical side of L.

We will work through some examples on the board.

Gerver's Sofa

Gerver's sofa G has had the largest known area 2.2195 . . . since 1992.

£ \

D

It consists of 18 different curves and line segments.
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Gradient flow on Euclidean space

Gradient descent (discretization) is used. c.f. Stochastic GD dfl = —V f(6)dt + dB;

A gradient flow of a potential f: R" — R, refers a curve f — x(f) € R" such that

i(t) ==V f(x(t)). y

o dia() = (Vf,a)=-|VfP <0

I Gradient Flow

o If |x(f)| is bounded, there exist #; — x

such that x(f;) = &y asi — x

® ., must be a critical point V f(g) =0
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Improvement of trophic position estimation method

Trophic AAs
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Amino acid nitrogen pool in liver cell

Initial steps of the dominant metabolism for Glu and Phe.
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Hallucination in math : Failure of GPT

What is 312321 * 213137

@  The product of 312321 and 2131315 6658,837473 | ChatGPT 3.6
@ 312321 x 21313 = 6,656,019, 253, ChatGPT 4
@ 312,321 x 21,313 = 6,658,051,073 ChatGPT 40

Answer: 6,656,497,473 (all wrong)

@ How do we trust language models?

JoIZHLTH7 | oM LESH 2024 =2 F7t

- World record of global temperature in the 2024

Land & Ocean Temperature Departure from Avera e Jan-Dec 2024
(with respect to a 1991-2020 base
Datn Source: NOAAGIbITemp v e
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“Recent climate changes have had widespread impacts on human and natural systems.”
[IPCC AR5 & ARS, 2014 & 2022]

South Korea battles deadly floods
| and landslides

"Climate emergency' is Oxford Dictionaries'
2019 word of the year

Google Scholar search results ¥
for ‘Unstoppable climate change’,
‘Imeversible climate change’,

and ‘Unavoidable climate change’

o1
2 | Mllunstoppable
% ¥ MMlineversile
7 67 Unavoidable
g
g ¢
52

Weather refugee -

1950-1009 2000-2020

- It is important to investigate Earth’s responses to climate change in recent times.

LAtnmica]]y Dispersed Metal Catalysts Steering Selective Electrocatalysis-
o
Sang Hoon Joo+

o
Department of Chemistry, Seoul National University, Seoul 08826, Republic of Koreas

o

Electrocatalysis is a key driver in promoting the paradigm shift from the current fossil-fuel-
based hyd, t toa bl gy-driven hydrogen economy. The success of
- electrocatalysis hinges primarily on achieving high catalytic selectivity along with maximum
activity and sustained longevity. Important electrocatalytic energy conversion reactions are
often constrained by the scaling relationship, which sets the intrinsic limitation in designing
highly selective and active el Iysts. In this seminar, our group’s efforts to design new
electrocatalytic materials that can break the scaling relationship will be presented. Notable
examples include atomically dispersed metals, intermetallic compounds, and interstitial
compounds, which are designed to promote selective electrocatalysis of oxygen reduction and
evolution reaction (ORR and OER). hydrogen peroxide (H:02) production. and chlorine
evolution reaction (CER). +
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[Introduction]

Our Group — Research Area

[Introduction]

Research Achievements

“Laboratory of Energy Materials
and Systems for Sustainability”
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Photovoltaics

1. Device Engineering

medaceznqmsenng/H ‘ \

2. Photophysical Study

Transient absorption
Time-resolved PL
Photoelectron emission

3. Module Design ¢ IS
Series Connection \
'

4. Printing Technology
Doctor Blade

5. Flexible Transparent Electrode S
Graphene
Conducting Polymer J

Photoelectrochemical cells

1 znupsul.ucn Metal foil
Adhesive layer

2. Catalyst pt
Mos;

3. PEC module
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