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Medium and High Energy Physics

Theoretical Particle Physics, Particle Astrophysics, and Cosmology
(Fedynitch, Anatoli / Li, Hsiang-nan / Ng, Kin-Wang / Wu, Meng-Ru / Yang, Di-Lun / Yuan, Tzu-Chiang)

Theoretical research topics include particle phenomenology, collider physics, heavy ion collisions, neutrino and
nuclear astrophysics, high-energy astrophysics and cosmic rays, early universe, and gravitational waves.

N Spin-Up Spin-Down

Electron Positron

I—O Experimental Nuclear and Particle Physics

(Chang, Wen-Chen / Chang, Yuan-Hann / Haino, Sadakazu / Hou, Suen / Wang, Song-Ming / Wong, Henry Tsz-King)

® Strangeness content of proton - LEPS at SPring-8 (Japan)

¢ Flavor structure of sea quarks in proton — SeaQuest at Fermilab (U.S.)

o Transverse-momentum degree of quarks in proton - COMPASS at CERN (Europe)
o Chiral symmetry restoration of QCD - E16 at J-PARC (Japan)

o Gravitational Wave Physics and Astronomy with KAGRA and LIGO
Observatory

Livingston Hanford

muon detoctors e catgameter  lquid-argon eslonmeter

e Search for Higgs and new physics
beyond Standard Model - ATLAS at LHC
(CERN, Geneva)

e Search for antimatter and dark matter in
space - AMS (International Space
Station)

R AE R R AR 2

: e Neutrino physics and low-mass dark matter search - TEXONO
® .vf"".i . at Kuo-Sheng Reactor Neutrino Laboratory (Taiwan)

f
= ) .—E B : sEagmmresl » Underground search for dark matter - Jinping Underground
i "8 Laboratory (China)

Quantum Materials Physics

Advanced Microscopy and Spectroscopy
(Chuang, Tien-Ming / Hwang, Ing-Shouh / Su, Wei-Bin / Wen, Yu-Chieh)

To develop and employ various
microscopic and  spectroscopic
techniques to explore the quantum
phenomena occurred at the nano-
meter scale in as ultrathin films,
nanotubes, nanodevices, and the

interfaces of heterostructures as well = -
as solids/liquids. (Left to right) Nonlinear O
copy:; Liquid Atomic Force Microscopy

Quantum Materials Growth and Characterization
(Ke, Chung-Ting / Lee, Shang-Fan / Lin, Hsin / Wu, Maw-Kuen)

Using theoretical and experimental methods to study quantum materials exhibiting
novel phenomena as aresult of strong electronic correlation and spin-orbit coupling;
for example, heavy fermion physics, thermoelectric effect, the mechanism of high Tc
superconductors, topological superconductivity and topological materials systems.

(Top)Prediction of Kramers-Weyl Fermions by DFT

(Bottom-Left to right)The Insulating Parent Phase of FeSe Superconductivity; N type Bi,Te, Se,,: Two dimensional antiferromagnet
shows anisotropic exciton photoluminescence; Oxide Molecular Beam epitaxy facility; New Quantum material development and
single crystal growth

Qubit Physics and Quantum Phenomena in Nanostructures

(Chen, Chii-Dong / Hsu, Chen-Hsuan / Lee, Wei-Li / Yip, Sungkit)

To fabricate nanostructures and investigate their quantum phenomena, including electric transport, magnetism,
optical properties and etc. as well as to build a practical qguantum computer with traditional superconducting
junctions.
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(Left to right)h-BN/graphene/h-BN quantum Hall device; Ramsey fringe plot of a superconducting qubit; Quantum Phenomena in
Nanostructures; Nonlocal Weyl-orbit quantum oscillations

Physics of Active and Living Matter

&>

Theories, Modeling and Simulations
(Hiraiwa, Tetsuya / Shih, Hong-Yan)

Theoretical models and methods are developed to study the structure-dynamics relations in cellular fluids; dynam-
e W @ w w|| s - ic self-organizing processes in chromatin,
- ; cytoskeleton, cells and tissues; bacterial

s e : : ® motility, spreading of infectious diseases;
e o ® non-equilibrium complex systems in biology,
PY ®Wehe evolutionary ecology and turbulence.
I X N X |

;-‘ B o =

(Left to right)flow-induced “waltzing” of red blood cells in simple shear flow;
chromatin organization and migrating cells; non-equilibrium statistical model
for phase transition in turbulence

Physical Biology

(Chou, Chia-Fu / Guo, Chin-Lin / Lin, Keng-Hui)

The main research topics include using nano/microdevices to study biophysics of bacteria, biosensing and tissue
engineering application, quantitative pattern recognition on the physiology and pathology of living systems, the
effect of dimensionality on cellular behaviors and how cells utilize force to perform biological functions.

AL el 20 um

(Left to right)Silkk-worm like autopilot single jet electrospinning for 3D tissue engineering scaffolds;
moving epithelia cells shows changes in microtubule orientation in wound healing; collective cell
migration during wound healing on the zebrafish tailfin

Soft Matter and Granular Materials
(Huang, Jung-Ren / Tsai, Jih-Chiang)

In soft matter and granular materials, we combine the knowledge and techniques from rheology, solid and fluid
mechanics and non-equilibrium statistics, to deepen our understanding of the generic principles behind complex
phenomena.
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(Left to right)physics of the gelation of Ai-Yu;

movement of elongated grains in silo with

Lt f i rotating bottom; experimental study of

ol Rkt h Mty intermittency and transitions of packed
W grains

ceceecd

I—e Molecular-motor biophysics laboratory (Lo, chien-Jung)

I——e Laboratory of Designer Life (Sakamoto, Ryota)
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