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A.D. 1946

Department of Physics

undergraduate program

A.D. 1960
Graduate Institute of Physics

master program

A.D. 1969
Graduate Institute of Physics

Ph.D. program

A.D. 2001
Moved in to CCMS &
New Physics Building

A.D. 2003
Graduate Institute

of Astrophysics

A.D. 2010
Astronomy-

Mathematics Building

A.D. 2008

Graduate Institute

of Applied Physics
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T 24 #H%E%H- ~ - Introduction to Nanotechnology — An Overview (I) & (1)

T L4533 Seminar
T &4/ 7 Research Training

T 48w Colloquium




1% 12 242 Elective Course
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T £F 4 %- -  Quantum Mechanics (1) & (Il)

7% it4~@ - ~ - Statistical Mechanics (1) & ()
T wL TH 4 HF- - - Classical Electrodynamics (1) & (II)
Solid-state Physics (1) & (I1)
Computational Materials Science
Advanced Organic Chemistry
Advanced Inorganic Chemistry
Advanced Analytical Chemistry
Advanced Chemistry of Materials

= Advanced Physical Chemistry (1) & (II) & (llI)
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14 people

Research Fields of Faculties

4 people

O VR
Condensed Matter Theory

W R
Condensed Matter Experiment

O 12
Medium & High Energy Theory

O E;J = o1 b
igh Energy Experiment

O & oyl B R
Biomedical & Interdisciplinarity

O~ PrFl
Astrophysics
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# it 72 345 Condensed Matter Theory

BT R Professor Chang, Ching-Ray

K Professor Chu, Shih-I
Professor Guo, Guang-Yu

Professor Hu, Chong-Der

Professor Lee, Ven-Chung
Associate Professor  Kao, Ying-Jer
Assistant Professor Chai, Jeng-Da

Assistant Professor Chern, Chyh-Hong

. D., University of California, San Diego (1988)
. D., Harvard University (1974)

. D., University of Cambridge (1987)

. D., Rutgers University (1985)

. D., National Tsing-Hua University (1978)

. D., University of Chicago (2001)

. D., University of Maryland (2005)

. D., Stanford University (2004)




Frustration

Kagome Pyrochlore Hyperkagome Gamet

ZnCu{ OHClz TheTiz0 NaalrsOn GdaGasthz

® Large number of degenerate classical ground states

® Emergence of novel spin-disordered ground states due to
quantum fluctuations (spin liquids, valence bond solid, chiral
liquids...)

® Hard to study numerically: size limitation in Exact
Diagonalization, sign problem in QMC (also fermion),

dimension limit for DMRG (d=1) 94 o

Daparimeant of Physics
Natianal Taiwan University
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sla S1070 1U System

Processors 4 x Tesla T10
Number of cores 960

Core Clock 1.5 GHz

Performance 4 Teraflops

Total system memory | 16.0 GB (4.0 GB per T10)

408 GB/sec peak
(102 GB/sec per T10)

NTU CQSE GPU cluster Memeryvo |28
|6x Tesla S1070=64 Teraflops Form factor 1U (EIA 19” rack)
Top 50 SC System 11G 2 PCle x16 Gen2

Fastest SC: | 105 Teraflops Typical power 700 W

Memory bandwidth
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Professor
Professor
Professor
Professor
Professor
Professor
Professor
Professor
Professor
Professor
Professor
professor
Professor

Associate Professor

Chang, Yuan-Huei
Chao, Chih-Yu
Chen, Jeng-Wei
Chen, Yang-Fang
Chern, Ming-Yau
Fu, Chao-Ming
Hsu, Jen-Hwa
Liang, Chi-Te

Lin, Minn-Tsong
Shih, Ming-Feng
Tsali, Din-Ping
Wang, Li-Min
Yang, Hong-Chang

Yee, Fu-Goul

. D., State University of New York at Buffalo (1988)
. D., State University of New York at Buffalo (1997)
. D., University of California, San Diego (1986)

. D., Purdue University (1984)

. D., Cornell University (1991)

. D., Katholieke Universiteit Leuven (1993)

. D., The Johns Hopkins University (1980)

. D., Cambridge University (1996)

. D., University of Halle (1996)

. D., Princeton University (1998)

. D., University of Cincinnati (1990)

. D., National Taiwan University (1995)

. D., lowa State University (1983)

. D., Columbia University (1989)
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7 135-400 ms

200-320 ms

230-715 ms

400-780 ms

455-720 ms
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Toroidal Dipolar Response in a Metamaterial
T. Kaelberer, et al.

Science 330, 1510 (2010);

DOI: 10.1126/science. 1197172

tipoles, making observations of the toroidal re-

. = = sponse extremely challenging (14, 19, 20)).
To rﬂ ld a I D Ip ﬂ la r Resp n nse I n We demonsirate a classical system in which
the electromagnetic response is directly related ©

-
a M e ta m ate rI a I the resonant excitation of the toroidal dipole. The
resonant toroidal response has been observed ina
_ Zheludey* “metamaterial slab,” a two-dimensional amray of

T. Kaelberer,* V. A. Fedotov,™ N. Papasimdki il : !
artificially engineered electromagnetic scatterers

Toroidal multipoles are fundamental electromagnetic en

B Fig. 2. Electromagnetic

the familiar charge and magnetic multipoles. They have been h metamaterial support-
ing toroidal dipolar ex-

nutle_ar and pa_rhtle physics, but direct Ewds{nce of their exis e ricnpabi
remained elusive. We report on the observation of a resonan the metamaterial, con-
artificially engineered medium, or metamaterial, that cannot Winiing four Skt wire
i . 4 loops embedded into a
multipoles and can only be explained by the existence of a & dielectric slab. (B and
evidence of the toroidal response brings attention to the ofte S TROSistvely

. g - i 3 J i ferent modes of exd-
interactions involving toroidal multipoles, which could be pr tation corresponding to

% . magnetic () and to-
espedally at the macromolecule level, where toroidal symme fclal {0, disole reses
nances, respectively. (D) Close-up photograph of the wire structure of the toroidal metamolecule. (E) Assembled metamaterial slab, 8 mm x 176 mm x
165 mm (green solder resist was removed before the measurements).

Fig. 3. Resonant to- b D)
roidal response cf the b A 7
metamaterial. (Aand B) 508 T:,,,,,,jdq
Calculated (black lines) ?Ilﬁ resonarce
and measured (redlines) & 04
transmission and reflec: £
tion spectra of the meta- o
material. Positions of 10
the calculated magnet- 08
ic and toroidal dipole
resonances, [ and i, are
marked by vertical dashed
lines. (C) Dispersion of 02
sattered power fr var- 0.0 = . T . e
& 0 145 150 ‘5.5 168.0 165 0 4.5 5. 55 6.0
:ﬁzr:eu:lmr:lfhr:}g::: Frequancy (GHz) Fraguancy (GHz)
molecule that contrib-

ute to the reflection and transmission spectra of the metamaterial slab. (D and E) Distributions of magnetic field lines for correspondingly magnetic (1) and
toroidal () dipole resonances pletted over the color maps cf the magnetic energy density (ogarthmic scale),

Magnetic
| | rescnance

0.2+

Hetiection
1
Power scattered by multipoles (arh. unis)




3 it % Medium & High Energy Theory

PRk E o
ey FR

B R
THe wam
B AR HIR
3R R

BE s BlE

Professor

Professor

Professor

Professor

Professor

Professor

Associate Professor

Chen, Jiunn-Wei
Chiu, Ting-Wali

He, Xiao-Gang

Ho, Pei-Ming

Kao, Yeong-Chuan
Li, Ching-Teh

Tsai, Er-Cheng

. D., University of Washington (1999)

. D., University of Utah (1980)

. D., University of Hawaii (1987)

. D., University of California, Berkeley (1995)
. D., University of California, Berkeley (1985)
. D., University of Pennsylvania (1978)

. D., Massachusetts Institute of Technology (1985)
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% i F % High Energy Experiment

REFR K Professor
i e FR Professor
I LiE k& Professor

ik &R Associate Professor

Chang, Pao-Ti
Hsiung, Yee Bob
Wang, Min-Zu

Chen, Kai-Feng

Ph. D., Northeastern University (1994)
Ph. D., Columbia University (1986)
Ph. D., University of lowa (1993)

Ph. D., National Taiwan University (2005)

#2729 % High Energy Theory & Experiment

A mE Professor

Hou, Wei-Shu

Ph. D., University of California, Los Angeles (1985)
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Professor Chen, Yih-Yuh
Professor Chu, Kwo-Ray
Professor Dong, Chen-Yuan
Professor Pang, Ning-Ning
Associate Professor Chu, Shi-Wei

Associate Professor Goan, Hsi-Sheng

Ph. D., California Institute of Technology (1991)

Ph. D., Cornell University (1972)

Ph. D., University of lllinois at Urbana-Champaign (1998)
Ph. D., Columbia University (1995)

Ph. D., National Taiwan University (2004)

Ph. D., University of Maryland (1999)

SHG live example: green pointer




7 4E 3 Research Fields

* = f= 32 Astrophysics

Professor Chen, Pisin Ph. D., University of California, Los Angeles (1983)
Professor Chiueh, Tzihong Ph. D., Texas University (1985)

Professor Hwang, W-Y. Pauchy Ph. D., University of Pennsylvania (1977)
Professor Sun, Wei-Hsin Ph. D., University of California, Los Angeles (1987)

Professor Wu, Jiun-Huei Proty Ph. D., University of Cambridge (1999)
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Thank you very much




