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AWARDEE OF MATHEMATICS AND MECHANICS
PRIZE ,HU HAIYAN

Hu Haiyan,born in Shanghai in 1956, Ph. D. in Solid Mechanics at Nanjing University of
Aeronautics and Astronautics (NUAA) in 1988. He was a Lecturer of NUAA in 1988, an Associ-
ate Professor in 1990, a Professor in 1994 ,a Vice President from 1998 to 2001 , and President from
2001 to 2007. From 1992 to 1994 ,he was a Humboldt Research Fellow at University of Stuttgart,
Germany. He was the President of Beijing Institute of Technology in 2007. Now , He is President for
Chinese Society of Theoretical and Applied Mechanics , Editor-in-Chief for Book Series of Nonlinear
Dynamics ,and editorial committee of 6 international journals,such as Journal of Sound and Vibration.

Prof. Hu is known for his major contributions to the dynamics and control of nonlinear/com-
plicated systems in aerospace technology and other high — technologies, especially for his recog-

nized achievements, cited over 4200 times by other scholars,in the following three fields.
1. Nonlinear Dynamics of Vibration Control Systems

Prof. Hu made a systematic research on this topic as follows. (DHe established the sufficient
and necessary criteria of both stability and robust stability for the vibration control system with
multiple time delays, analyzed the stability switches of the system with an increase of a time delay,
and found that the system may undergo an infinite number of Hopf bifurcations. @He revealed the
grazing bifurcations of the vibration control system with elastic stops and proposed the control strat-
egy of stabilizing chaotic motions near a grazing bifurcation. 3)He presented a new method of mod-

eling the vibration control system with hysteresis and proposed the optimal and robust controls for
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the system.

The research has led numerous further studies and received more than 1350 citations by other
scholars. e. g. , Prof. Schaechter ( AIAA Fellow, USA) reviewed his study as “a refreshingly sys-
tematic and analytical approach”. Prof. Stépan ( HAS Fellow,, Hungry) cited the study as one of
“the first algorithms”. Prof. Cartmell ( FRS, UK) addressed that “a very interesting digression
from pure vibrational phenomena is due to Hu, Dowell and Virgin”. For the above contributions,

he won the National Prize of Natural Science in 2006.
2. Vibro — Impacts of Elastic Structures

Prof. Hu made a comprehensive study on the topic as follows. D)He proposed a simple de-
scription about the oblique and frictional impacts between two elastic bodies. @He presented two
high efficient approaches to computing the periodic vibro — impacts of several elastic structures.
(3He proposed the nonlinear dynamic design for the vibration isolation éystem with elastic/damp-
ing stops to remove the contradiction between the ideal isolation and the dangerous resonance , and
put it into aerospace engineering.

The publications of the study have received over 420 citations by other scholars. Due to the above

achievements ,he won the National Prize of Scientific and Technological Development in 2005.
3. Dynamics of Carbon Nanotubes

His major contributions to this topic are as follows. (D)He established the non — local elastic
beam and shell models to predict the dynamics of carbon nanotubes, especially the wave disper-
sions therein. @He revealed the dynamics of nano — scale systems, such as the impact of carbon
nanotubes with a rigid wall , the post buckling of carbon nanotubes under a cyclic load , the thermal
vibration of carbon nanotubes, etc.

His most remarkable contribution is to predict the wave dispersion in carbon nanotubes by u-
sing his non — local elastic models. The work has received more than 230 citations over the past
few years. e. g. , Prof. Belytschko (NAE Fellow, USA) , Prof. Gao ( NAE Fellow, USA) , Prof. Mai
(FRS,UK) cited the work as a seminal study on nano — scale systems from the viewpoint of non —
local continuum theory. Prof. Gibson ( President of ASC,USA) took the work as the “particularly
important research”. Hence ,he won the National Prize of Natural Science again in 2012.

Furthermore , Prof. Hu is successful in education. Among 20 PhD candidates whom he super-
vised,3 have won The Prize of National Excellent Dissertation while the whole Chinese circle of
dynamics and control has produced only 5 winners since the first prize in 1999.

Prof. Hu was elected to be the Academician of Chinese Academy of Sciences in 2007, and

Fellow of Third World Academy of Sciences in 2010.
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AWARDEE OF PHYSICS PRIZE ,GAO HONGJUN

Gao Hongjun was born in Anhui,China,in 1963. He got Ph. D. in Condensed Physics at the
Peking University in 1994. In 1995 , he became an associate professor at Beijing Laboratory of Vac-
uum Physics, Chinese Academy of Sciences ( CAS). From 1997 to 2000, he worked at the Oak
Ridge National Laboratory as a Guest Scientist. He returned to China in 2000 as a professor in the
Institute of Physics (I0P) ,CAS,and started to serve as the Director of the Nanoscale Physics &
Devices Laboratory ,IOP — CAS in 2001. In 2007, he became a Deputy — Director of the I0OP —
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CAS, PR China.

Dr. Gao’s research work focus on the fundamental aspects of functional quantum nanostruc-
tures , self — assembly mechanism, and applications in electronic nanodevices, ranging from ima-
ging , understanding, controlling to functionalizing of the quantum structures at a single atom or mo-
lecular scale ,using scanning tunneling microscope (STM) together with ab initio calculations. He
has mainly achieved the following scientific results.

(1) The highest resolution STM image of Si(111) —7 x7 in the world has been obtained to
date. The Ge initial adsorption on Si(111) —7 x7 has been clarified. These works are basis for
understanding formation mechanism of quantum nanostructures.

(2) The conductance transition at a single molecular scale and its application in ultrahigh da-
ta density storage have been realized. He is the first person who demonstrates that information can
be rewritten and erased in a film at or near a single molecule scale. The leadership of the topic
has been kept in the world from 1996 to date. ‘

(3) The physical properties of single molecules on metal substrates has been found. An “an-
chored” single molecular rotor and the well — ordered arrays have been successfully demonstrated
on Au(111) for the first time. This work was highlighted by APS physics , Nature — Asia Materials ,
etc. It is “a proof — of — principle” and “a step towards” integrating molecular rotors into nano —
machines as power and propulsion systems.

(4) Modulation of molecular self — assembled structures through the alkyl chains and the non-
templete method of different nanofacets has been put forward. The ideas have been applied suc-
cessfully on different molecule/metal systems.

Dr. Gao’s publications include 6 international books/chapters,6 invited review articles, and
more than 300 papers in the international journals. The total citation is more than 4,000 times. He
has supervised 5 postdocs and 31 Ph. D. theses. He received Humboldt Research Award in 2010,
Prize in Physics of TWAS in 2009 and OCPA AAA (Robert) Prize in 2008.

Dr. Gao is an Associate Editor of Appl. Phys. Leit. , USA, and a Fellow of the Institute of
Physics, UK. He serves as the Chair of the Nanoscience Division of the IUVSTA. He has been
members of the International Steering Committee of the series of International Conference on Nano-

Sciences and Nano — Technology in recent years.
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AWARDEE OF CHEMISTRY PRIZE ,ZHANG YONGMING

Zhang Yongming was born in Henan in 1960. He is dedicated to the study of functional poly-
mer material , especially that of the fluorinated polymer material and relevant functional membrane
materials. He graduated from Henan Normal University as a chemistry major in 1982, and further
his study in East China University of Science and Technology for a Ph. D. in Material Science and
Engineering. In 1999 when he completed the Ph. D. courses,he began his work in Shanghai Jiao-
tong University (SJTU). Now he is a professor of SJTU, and also the Chief Scientist of Dongyue
Group.

Prof. Zhang Yongming took charge of major projects under National 863 Plan and National
Supporting Plan,all of which were accomplished satisfactorily. He has got mang research achieve-
ments these years, including systematic technology of perfluor ion membrane used in Chinese
chlor — alkali industry systematic‘ technology of core materials for new energy and new — energy ve-
hicle,and a series of special fluorinated polymer materials. After a decade’s endeavor, a first —
class domestic research platform is built up by the university — industry collaborative development
team headed by Prof. Zhang, cultivating a high — level professional research team. Granted with
over 100 invention patents, Prof. Zhang is also honored as National Model Worker.

As a basic industry of national economy,chlor — alkali industry is the second largest basic in-

dustry in Chinese chemical industry, with the capacity of its main products, chlorine and caustic
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soda, totaling over 70 million tons. The core of the electrolyzer,key equipment of chlor — alkali in-
dustry,is perfluor ion membrane. Before the invention of domestic perfluor ion membrane, safe
running and sound development of Chinese chlor — alkali industry were seriously in doubt due to
China’s full dependence on import of perfluor ion membrane. Rejected repeatedly of introducing
foreign perfluor ion membrane technology , Chinese government was determined to develop its own
perfluor ion membrane.

Under the firm support of Ministry of Science and Technology and Shandong government , the
university — industry collaborative development team of SJTU and Dongyue Group led by Prof.
Zhang worked out the Chinese chlor — alkali perfluor ion membrane after a decade’s arduous devel-
opment and settled a series of basic theoretical , technical , engineering and equipment problems.
Not only end the thirty years’ foreign technological monopoly, but also marks a milestone in the de-
velopment of Chinese chlor — alkali industry by realizing the historical leap of China from a big
chlor — alkali nation to a power one. '

The technological achievements of Prof. Zhang, outstanding in China’s new material field, are

a successful model of Chinese scientists’ research via close university — industry collaboration.
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AWARDEE OF CHEMISTRY PRIZE ,BAO XINHE

Bao Xinhe was born in August 1959 in Jiangsu Province. He received his Ph. D. in physical
chemistry from Fudan University in 1987 and then worked as an Alexander von Humboldt Fellow
in Fritz — Haber institute of Max — Planck Society in Berlin, Germany. In 1995 he joined Dalian
Institute of Chemical Physics ( DICP,CAS) as a full Professor,leading a research group on Nano
& Interfacial Catalysis at the State Key Laboratory of Catalysis. He served as Director of DICP be-
tween 2000 and 2007 ,and has been the President of the Shenyang Branch of the Chinese Academy
of Sciences since 2009. He is also Dean of the Department of Chemical Physics at the University of
Science and Technology of China and holds adjunct/honorary professorships in the Chinese Uni-
versity of Hong Kong and the Queen University of Belfast (UK). In his professional service,he is
on the advisory committee of the National Basic Research (973) Program,and serves as the Vice
President of the Chinese Society of Chemistry and President of Chinese Society of Catalysis. He
has been elected to the member of the Chinese Academy of Sciences ( CAS) ,the member of the
Academy of Sciences for the Developing World (TWAS) and the follow of the Royal Society of
Chemistry (UK).

Professor Bao’s research focused mainly on the fundamental understanding of catalysis and its
application to the development of new catalysts and novel catalytic processes related to energy con-
version , especially on clean coal and natural gas utilization.

In the 1980s, Professor Bao devoted his research on the catalytic mechanism of IB group met-
als. He pioneered the study of oxygen — induced surface reconstruction of Ag(111) during catalyt-
ic reactions and identified for the first time ,subsurface Oy species as the active species for the se-
lective oxidation of hydrocarbons‘.

Since the mid — 1990s, Professor Bao has paid great attention to nanocatalysis with emphasis
on using porous materials and carbon nanotubes as hosts to assemble and stabilize nanostructures.
He proposed a concept of “Nano — confinement” for nanoparticles and carbon nanotubes, and
demonstrated this concept by developing a few confined nanocatalysts, including a carbon nanotube
— promoted Rh — Mn catalyst with superb catalytic activity for ethanol synthesis from synthetic
gas. In addition , he has also pursued the fundamental understanding and the development of a cat-
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