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HPEOF: #2 U H+E (Group Theory & Number Theory)
O A

2023.09. Assistant Professor in Mathematics,
~ Present  Incheon National University, South Korea

2021.03. Seoul National University Science Fellow,
~ 2023.08. Seoul National University, South Korea

2019.10. Post-doc Researcher in Mathematics,
~ 2021.02. Universitat Bielefeld, Germany
2014.08. Researcher in Mathematical Sciences,

~ 2017.08. The National Institute for Mathematical Sciences
(NIMS), South Korea

O SRR
2017.09. ~ 2019.10.  DPhil in Mathematics,

2012.09. ~ 2014.07. Mansfield College, University of Oxford, UK
2008.10. ~ 2012.07. Mmath in Mathematics (First Class Honours),

Wadham College, University of Oxford, UK

O E=E

1.

S. Lee and C. Voll, “Zeta functions of integral nilpotent quiver representations,”

Int. Math. Res. Not. IMRN, no. 4 (2023), 3460-3515

S. Lee, “Zeta functions enumerating normal subgroups of T2-groups and their behavior
on residue classes,” J. Algebra. 611 (2022), 1-23

S. Lee and M. Vaughan-Lee, “The groups and nilpotent Lie rings of order p 8 with
maximal class," Experiment. Math. (2022), https://doi.org/10.1080/10586458.2022.2062074
S. Lee and S. Lee, “The twisted moments and distribution of values of Dirichlet L-functions
at 71" J. Number Theory. 197 (2019), 168-184

S. Lee and C. Voll, “Enumerating graded ideals in graded rings associated to free
nilpotent Lie rings," Math. Z. 290 (2018) 1249-1276

S. Lee and S. Lee, “On the twisted quadratic moment for Dirichlet L-functions,"

J. Number Theory. 174 (2017), 427-435

S. Lee, "A class of descendant p-groups of order p 9 and Higman's PORC conjecture,”

J. Algebra. 468 (2016), 440-447
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O YTE20f: YX=2|0|2 U LFE (Theoretical High Energy Physics & Cosmology)
O BEAE
2023.10. Affiliate Member,

~ Present  Yukawa Institute for Theoretical Physics (YITP),
Kyoto University, Japan.

2023.09. Postdoc., Research Institute of Basic Sciences,

~ Present  Incheon National University, South Korea

2022.07. Riemann Fellow,

~ 2022.11. Riemann Center for Geometry and Physics,
Leibniz Universitat Hannover, Germany.
*awarded Riemann Fellowship (for 4 mths)

2012.03. S A (stAt287)), B2 MY

~ 2015.06.

O BHEALE

2017.09. ~ 2022.05. M.Phil. & Ph.D. in Physics, New York University (NYU), NY, USA
*awarded “James Arthur Graduate Associate (JAGA) Fellowship” (for 1 yr)
*awarded “Henry Mitchell MacCracken Fellowship” (for 4 yrs)

2010.09. ~ 2012.02. M.S. in Physics, Yonsei University, South Korea
2007.03. ~ 2010.08. B.S. in Physics, Yonsei University (MIRAE Campus), South Korea

O tE=s

1. Hun Jang, "Gauge theory on fiber bundle of hypercomplex algebras,"
Nucl. Phys. B 993 (2023) 116281 [arXiv:2303.08159 [hep-th]].

2. Hun Jang and Massimo Porrati, “Realization of slow roll inflation and the MSSM
in supergravity theories with new Fayet-lliopoulos terms,”
Phys. Rev. D 106, 045024 (2022) [arXiv:2207.01889 [hep-th]].

3. Hun Jang and Massimo Porrati, “Component actions of liberated N = 1 supergravity
and new Fayet-lliopoulos Term in superconformal tensor calculus,"
JHEP 11 (2021) 075 [arXiv:2108.04469 [hep-th]].

4. Hun Jang and Massimo Porrati, “/nflation, gravity mediated supersymmetry breaking,
and de Sitter vacua in supergravity with a Kahler-invariant Fayet-lliopoulos term,"
Phys. Rev. D 103, 105006 (2021) [arXiv:2102.11358 [hep-th]].

5. Hun Jang and Massimo Porrati, “Constraining liberated supergravity,"
Phys. Rev. D 103, 025008 (2021) [arXiv:2010.06789 [hep-th]].
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10:30 ~12:30 % MH2 Hims & Introduction of Photomask

Photomask 27|
# 9l photolithography®| 7|&E S0|M $240| £2t5| 1 94 Photomask®] 7| X3¢0l
congeptl e 3 9 igh Acutacyel Defct faeot OS] ST SOV ek 18

= BA 2heict

101 Lithography O[3H2| TA1E 915H, Photomasks| IR 2l/IHEC 2l WM} 701 19912006 EH 922 Photomask] 34749
7% WaHelel AHEE 2ets] g ofApILCE ﬁ; S22 35*;3,:»9;?'3;.%5(«0*
Hims® : 2019 ~ AIHYZIH 28
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Photomask

Lithography System  (asmusis)

Photomask?| 2|
1. Masking©| 2t?

- Source : Photon, e-beam, ion beam, X-ray, R718,...
.Photo Lithography - Photomask
.e-beam lithography - Direct writing, e-beam mask
.ion beam Litho. - Direct writing, ion beam mask
.X-Ray mask, Shadow mask,...
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=] = lon beam mask
Display : 7% *fzl
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aectron baam
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Photomask | %2 e-beam lithography 3% 0|C}.

1# condense lens.

seombioner BN ceceonseom

- Why use electrons? > T 0| FOpA|/Electron 50| 80|85

- h h
820 B¥R g

> 10keVOJAT A ~0.01nm
50kevlAf A ~0,005nm

- Electron gun(source): Thermionic emitters, Field Emitting Gun, .

E-beam Lithography
e

BIHE = kx Beam size @ el 5
7

STV ey El

(Mark A, McCord, Intradustion to Elect

Lithography Roadmap

7|1E 218 Photomask > HHAFY EUV Mask 28

1000

Wavelength, nm
~
IS e 6,
0wy E Py
i-Line 365 nm o0 b ooy
g ™ .‘ b "i\.. . Ew l
< o bl 025NA >10x
g S, o5
2 X ArF 193 nm —
3 e & M = S
3 - s Ew
2 0 ! Arfi 193 nm ol
-4 | F51S EUV 13.5 nm
iy -
@D Increase inNA
1
1985 1990 1995 2000 2005 2010 2015 >2020

The timeline for the development of lithography leading up to the use of EUV. (Source: Zeiss)
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V Black carbon (BC) is a serics of pyrolyzed compounds derived from the incomplete combustion of biomass and fossil fucls.

 The annual estimate of global anthropogenic black carbon is 0.26 PC. Previous studies have shown that recent human activities are
increasing the concentration of BC in the polar regions.

V Estimating the amount of black carbon is important for understanding the carbon eycle in the polar regions 1!

—

Fig. | Blck Corbun () concerarasion ared rescarch sations e popular warim destion is corsiderabl igher than cacwhers in Astrcicn (Ceders o i, 31221

Dissolved Black Carbon analysis method

CEM Discover 2.0 microwave system
- dissolved black carbon TA{2] Z|

3
£

wes BGCA

Fig. 2 Chromatography of BC measured by HPLC

in the lab

¥ Low-molecular weight BC =7 $7}81 3, WEf2|o} 28 SEE Yo YU E 20|= =20| 22 Nature
Communication®ll SIS
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16:30 ~18:00  EFHS stasistolmgl Development'of Ponmgr Bleno! Sy;tems for
Future Organic Electronic Applications

Research Background

« Device fabrication and characterization

= -

Photodetector & Solar Cels  Fiekd-effect Transistors & Transparent & Flexible
Thermoeiectric Oevices ‘Application

ion of p yP! icati
Soce Dran e
—
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« Polymer Blend Electronics

“Development of a new type of semiconducting materials
through polymer blend electronic systems”

Various Polymer

“ Future polymer blend electronics
will change the world ”

PART 2-1.RESEARCH RESULTS

Change of Morphology and Charge Carrier Mobility
© TEM Images of Polymer Blend Films

Island-structured SP _ Partially connected SP Continuously connected SP

Strong intermolecular interaction of SP (planarity + polar interaction)

© Charge Carrier Mobilities of Polymer Blend Films

PIHT:PS 18:5 DPP2T:PS 29-DPP:PS PCDPTP:PS
107|, R 3 1 : 1.2
~ 10 % |
& 1 ‘!—I\I\l ¢ 25 | 8 1
» 107 " 2 |
> \\. 10 L 6 o8
E \ 1 1.5 . M .
5 - \ 109] e ¥ 06 ~t
& 1|, MW 04
- I
10 0 i o : 0
S PP P R FELELE FEIT ISP IPS
Blend ratio Blend ratio Blend ratio Blend ratio Blend ratio

B. Park et al. Adv. Sci. , 8, 2100332 (2021)
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Representation theory: An algebraic study

16:30 ~18:00 O[4I NS st :
of symmetries

S I PR T0Y i o o L s+ 1(3)
Finite symmetry Continuous symmetry: rotations of S?
o Lagrange theorem: any finite group G can be realized as a symmetry of G as a set. o For L1 # L2, 71, o 7L, = rotation around the axis ¢ through 26.
GxG-G ~ G< Pel'm(G) where £ = Ly N Ly is a line through 0, and 6 is the angle between L; and Lo.
o Classification of Polatonic solids by finding all finite subgroups of SO(3). o Moreover, rotation o rotation = rotation, rotation o reflection = reflection.

‘ Theorem
v ‘ “‘ Reflections and rotations of S* form an orthogonal group
0(3)={Ae€ M3(R)|A'A=1T}.
b Moreover, O(3) is the group of distance-preserving symmetries of S*.

@ The subgroup of rotations SO(3) = {A € O(3) | det A = 1} is continuous,
and O(3) = SO(3) L 7SO(3) for any reflection 7.

@ Galois theory: to understand roots of a given polynomial f, study a Galois group G .. Continuous symmetries are described by a Lie group.
= group + space (smooth manifold)

Figure: Platonic solids (by A. Tavakoli, N. Gisin, from arXiv:2001.00188)

of the symmetries of them!

Problem
Given a Lie group G, how can G be realized as symmetries of another space X7 J
Introduction to representation theory ORI e R WINTR S USMSNPOE PR Si-yung Lee (Korea Institute for Advanced Study) | Introduction to representation theory October 5th 2023 @ INU Colloquium ~ 5/24
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Manipulating spatiodynamics of
16:00 ~18:00 YB L MECHEn electrochemical reaction: batteries and
electrocatalysis

As prepared composite Electrode (Electro) Chemo-mechanical issues

Phase distribution — Li content distribution

oz soyioon (113 s, e
vh Wil - i
| N A i
|| VAN
i ‘ & o wnio g: e
B S0l doluton|| 8ok gokution | &

e N | 00
182 185 188 %8 37 ¥4 378
20() 20()

Solid Electrolyte & binder composite

= Potential window

* Lattice mismatch
« Side reaction N ; < = Li channel alignment

= Fracture toughness
Mechanical
Issues

= Interfacial adhesion

CEl formation
(Electrochemical issue)

T .
e e
:E 21 ¢

= Severe

Delamination
(mechanical issue)

* Phase distribution by XRD and Li content distribution by FEA modeling correlates well = Severe
= In with_Prof. Heung Nam Ham and Prof. Hoon-Hwe Cho group . Nal ot 18, VT GOT)
3 wLMGROUP CoM @ Wi IORICROOSRM ©
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