
NTU Plus Academy Global 
Vision Workshop
NTU Plus Academy Global Vision 
Workshop, hosted by the Office 
of International Affairs on July 
13-15, 2021, was conducted in 
English for students with a 
passion for international issues. 
The participants included mostly 
high school students from 
Taiwan, but also students from 
abroad, such as Indonesia, Hong 
Kong, and Japan. The 
participants’ diverse nationalities 
and backgrounds added an 
interesting layer to the experience.

The workshop theme was 
Pandemic and Change, and 
Associate Prof. Ching-Hsuan 
Gary Lin of NTU’s D-School was 
invited to share insights into 
Entrepreneurial Action and 
COVID-19. Besides discussing 
how to make breakthroughs with 
innovative thinking, he guided 
and coached the students in 
developing an innovative thinking 
procedure of their own to 
facilitate Innovation & 
Entrepreneurial Action. Associate 
Prof. Lin highlighted the 
importance of generating ideas, 
solving problems, and 
collaboration in the procedure.

Several professors of the 
Department of Political Science 
contributed to the program by 
adapting their expertise in 
politics and economics for the 
context of the pandemic. An 
expert on climate change, 
Associate Prof. Tze-Luen Lin 
presented the challenges of 
global environmental changes 

Chemical Detectives Unlock the 
Secrets of  Famous Italian Violins
The Chimei Museum in Taiwan boasts a world-famous collection of 
antique Italian violins, including some made by such legendary 
masters as Antonio Stradivari and his neighbor Guarneri “del Gesù.” 
In collaboration with the Chimei Museum, NTU researchers recently 
uncovered their secrets that had been locked away for 300 
years—special chemical recipes for altering wood properties to 
achieve special sounds. Led by Associate Professor Hwan-Ching Tai 
of the Department of Chemistry, this study has been published in the 
journal Angewandte Chemie.

Analyzing wood flakes collected during violin repairs, scientists found 
that Stradivari and Guarneri used chemically altered wood for the 
front and back plates. This technique was developed by their master, 
Amati, who added chemicals (like borax and copper sulfate) to prevent 
worms and fungi. Stradivari and Guarneri took it one step further to 
achieve acoustic tuning by using much more aggressive chemicals. 
To make the wood stiffer, Stradivari added table salt and Guarneri 
tried alum, KAl(SO4)2. They also aged the wood by alkaline treatments.

The salt stiffened the wood by altering the distribution of water 
molecules, similar to the principle of salt-cured meat. The alum 
stiffened the wood by forming chemical crosslinks between wood 
fibers. The alkaline treatments caused the rearrangement of wood 
fibers. The hydrolysis of hemicellulose fibers under basic pH 
conditions allowed extra space for the remaining cellulose fibers to 
reorganize and form thicker bundles. On a side note, the artificial 
aging of wood using lime has been recorded by ancient Chinese 
guqin makers, with the same cellulose bundling observed by 
Associate Prof. Tai.

These new discoveries take us one step closer to reproducing the 

famous tonal quality of Stradivari 
and Guarneri violins. Associate 
Prof. Tai believes that different 
chemical recipes are associated 
with the distinct tonal colors of 
each master. Leading modern 
violin makers are incredibly 
skilled and they will probably 
surpass Stradivari once they 
master the principles of materials 
engineering for tonewood. 
Associate Prof. Tai started this 
line of research when he was a 
PhD student at Caltech during a 
visit to Joseph Nagyvary, the 
biochemistry professor at Texas 
A&M who pioneered Italian violin 
materials research. Associate 
Prof. Tai is also an avid collector 
of classical music CDs and hi-fi 
audio equipment, and plays on  
a Nagyvary-Chen violin made   
in 2009. 

and compared the environmental 
protection policies and energy 
issues of different countries.  
Associate Prof. Yi-Feng Tao 
delved into global economics by 
comparing statistical data. Lastly, 
Associate Prof. Hans Hanpu Tung 
analyzed how different 
governments around the world 
addressed the political 
challenges wrought by COVID-19.

Some NGO representatives 
discussed how to keep up with 
international affairs during the 
pandemic. Chiayo Kuo, President 
of Taiwan Digital Diplomacy 
Association, addressed how to 
make an impact on international 
communities through social 
media. Yenchen Lee, Senior 
Coordinator of the Taiwan 
Alliance in International 
Development, highlighted the 
difficulties of providing 
humanitarian aid abroad in the 
current context.

NTU Plus Academy Global Vision Workshop: Tackling the Pandemic by 
Broadening the Horizon.

The workshop courses were 
conducted online with student 
advisors leading group 
discussions afterwards. The 
participants’ final presentations 
combined course content and 
their personal experience. A 
panel discussion was also 
organized for graduate school 
students to offer pointers and 
advice for the participants. The 
professors generously gave 
comments and feedback after 
each presentation so the 
students gained a more in-depth 
understanding of the topics       
and issues.

The firm hope of the Office of 
International Affairs is that the 
student participants will be able 
to face the challenges of global 
changes with confidence by this 
broadening of their horizons in a 
multicultural setting, as well as 
deepening their understanding of 
the pandemic situation in Taiwan 
and around the world.
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1.Aluminum in Guarneri’s wood.
2.Cellulose changes in 

Stradivari’s wood.
3.Spruce sampling.

Scan the QR code to 
read the journal article.
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