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Groundbreaking Discovery in Quantum Research
HREFENHh HEFEHEED

Professor Liu breaks new ground in
quantum computing research by
significantly prolonging the coherence
lifetime of electron spins.

of the Physics Department
has achieved a significant breakthrough by prolonging the lifespan
of the state of quantum superposition from less than 0.04
microseconds to 30 microseconds in his joint research with the
University of Science and Technology of China (USTC). Widely
recognized as a great leap in quantum computing, the research is
published in the latest edition of the prestigious international
science journal Nature.

It is believed that the mastery of quantum information will make
possible the creation of quantum computers capable of processing
massive and complex data, and provide solutions for weather
forecast, optimal design, identification of genes and engineering
decoding, which are considered tough tasks for present day
computers.

Superposition and state collapse are two unique features of a

quantum object. Superposition means that an object can stay simultaneously in multiple states. For

example, an electron spin, similar to a tiny magnetic needle, can simultaneously point up and down.

State collapse occurs when a quantum object turns either up
or down randomly and unpredictably, thus losing quantum
information. This problem is especially severe for electron
spins in solid-state systems at room temperature.

To protect the state of quantum superposition, the research
team led by Professor Liu tactfully applied microwave pulses
to electron spins in a solid-state material called malonic acid
crystal. It was discovered that the lifespan of spin

superposition state was greatly prolonged from less than 40
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Prof. Liu Renbao (right) of the Department of
Physics, CUHK, and Prof. Du Jiangfeng of
USTC
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billionth seconds to about 30 millionth seconds which is sufficiently long for quantum computer. The
team also proved that the method works well event at room temperature, laying the foundation of
household quantum computers.

The research also bears significance to the improvement of magnetometry which is useful in the field of
biomedical measurement. Professor Liu remarked that the microwave pulse sequences adopted in the
research could extend the resonance period in magnetic resonance imaging, hence yielding higher
precision in frequency measurement.
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5" Lau Oi Wah Memorial Science Lecture Series

The above event will be held on Saturday 7 November 2009 from 9:30a.m. to 1:00p.m. in Sir Run Run Shaw Hall.

The programme itinerary is as follows:

PROGRAMME SPEAKER

LIRS

09:30 — 09:45 Registration

09:45 - 10:00 Opening Ceremony F'ﬁjﬁ%

Chinese Medicine: The Science of Professor LEUNG Wing Nang Albert

10:00 - 10:40 Disease Prevention and Healing . I, ey
g - grﬁf"@?iﬁ?ﬁ”@ﬁﬁ“ﬂ% School of Chinese Medicine ([1&S5[%)

Doing Chemistry with Computers Professor LI Wai Kee

10:40 - 11:20 Sy Emeritus Professor of Chemistry
AT Department of Chemistry ([*2 %
11:20 - 11:40 Break | {t
1140 — 12:20 Introduction to Game Theory Dr. LAU Chi Hin
T 1%-3!3?[ F:ﬁﬁ%’iﬁé Department of Mathematics ~ (EfFZe )
Green Fluorescent Proteins .
12:20 - 13:00 in Life Sciences Research Professor JIANG Liwen

S B S 1 Ff”k[gg,ﬁl% Department of Biology (& #1:%)

Dean’s Honour List 2008/09 and Faculty Exemplary
Teaching Award 2009 Ceremony

The above ceremony will be held on Saturday 16 January 2010 in L1, SC. The Faculty Office will send out
invitations to Dean’s List honorees towards the end of the month.

Application Deadlines

1. Research Fellowship $cheme
The Research Committee has allocated over $1IM to support the above scheme. Applications should be
submitted to the Science Panel, c/o Science Faculty Office by Friday 20 November, 2009.

2. Knowledge Transfer Project Fund
Knowledge Transfer as defined by the UGC refers to “The systems and processes by which knowledge,
including technology, know-how, expertise and skills are transferred between higher education
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institutions and society, leading to innovative, profitable or economic or social improvements.”

The University has established a Knowledge Transfer Project Fund of $3M in total and is now inviting
applications. Applications should be sent to Ms. Sharon Tam, Manager, Knowledge Transfer, via emaiil:
sharontam@cuhk.edu.hk.

3. 2010 $tate Science and Technology Awards [ &5 Rl 2 #78E |

(1) State Technological Invention Award (STIA) [ [BZXH: k745 8H4¢ | and (2) State Scientific and
Technological Progress Award (SSTPA) [ BIZK B F ki 20 8¢ | are inviting nominations. Deadline for
application to the Research Committee via the Research Administration Office is 10 November 2009.

GE Lunch Seminar:

Science Education Through General Education

Date: 13 November, 2009 (Friday)

Time: 12:30 p.m. to 2:15 p.m.

Venue: G3, Fung King Hey Building

Speakers: (Department of Biology, CUHK)

(Department of Physics, CUHK)
Language: Cantonese
**Light lunch provided**

Dr. Chiu Chi Ming and Dr. Pang Kam Moon are both experienced University GE (UGE) teachers. They
have been teaching UGE science courses since 2002. In this seminar, they will share their experience in
teaching large classes. It is generally agreed that a UGE science course should lead students to, with a
scientific attitude, appraise and evaluate human’s role in being part of nature and the impact of science
and technology on today’s life. However, most teachers also find it difficult to achieve this goal in large
classes where individual students’ science backgrounds are hard to cater for. The speakers will share the
difficulties they encountered and suggest some possible solutions, including the design of teaching plans,

for discussion.
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Address: G43, Science Centre North Block, CUHK, Shatin, N.T.
Tanh / Tel: 2609 6327 i E. /Fax: 26035156 ¥ /Email: sfo@cuhk.edu.hk
#94k 7 Website: http://www.cuhk.edu.hk/sci/
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