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The following questions are based on the contents of the session. Watch the
session and answer each question.

[ 1] What can ultrafast pulsed laser do to metal and glass?
p

e Ultrafast pulsed laser can make very tiny holes in metal without producing
heat.

e Ultrafast pulsed laser can cut through glass because the intense short
pulses have extremely strong, instantaneous power.

[2] How are ultrafast pulsed lasers used in biological and medical applications?
p

e Ultrafast pulsed lasers can shine through living cells without generating
heat, so deep tissue imaging and brain imaging are possible.

e Ultrafast pulsed lasers are used for eye surgery because they can modify
lens structures without the need for a knife to cut through the cornea.

[ 3] What is distinctive about multi-photon microscopes?
p

e Multi-photon microscopes enable us to see much deeper, clearer and
sharper images of live brain cells. The technology is very important for
finding cures for diseases and improving healthcare.




[4] Why is inter-disciplinary research important in modern times?
p

¢ Innovative research in modern times involves many aspects of science.
For example, in the development of the multi-photon microscope, we can
see a number of fields such as optics, mechanical design, software
engineering, and ultrafast lasers. Most labs specialize in one or two areas.
Therefore, it is important for different labs to collaborate in order to

proceed with their research.

[5] What is your opinion on how advanced research in university labs can be made
beneficial to society?

-
¢ | think we should make new products based on advanced research that
many people can use.

e | think it is a good idea to launch a company to turn the results of research
into commercial products.

¢ | think it is possible for university labs to develop new products in
collaboration with private companies.
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[1] The following is a summary of the session. Write down the appropriate words in
the blanks in the passage. You may use the same words for several blanks.

Ultrafast pulsed lasers have much greater capabilities than ( conventional )
lasers. ( Taking ) ( advantage ) ( of ) these capabilities,
various applications have been ( developed ). In material processing with
lasers, conventional lasers melt and process metal ( with )
( heat ), but ultrafast pulsed lasers can drill fine holes (  without )
( releasing ) ( heat ) into the surroundings. Itis also possible to
process ( transparent ) ( substances ) such as glass and crystals. Ultrafast
pulsed lasers are also used in ( biological ) and ( medical ) research.
Ultrafast pulsed lasers can shine through transparent media, so imaging of
( living ) ( cells ) is possible with these lasers. Multi-photon
microscopy is able to create clearer images of (  deeper ) ( cells )
and is more compact and ( affordable ) than conventional microscopes. The
Stimulated Raman Scattering microscope used in the study of ( cancer )
( cells ) also uses ultrafast pulsed lasers as a ( light )
(  source ). Inthe development of these applications, collaboration between
( experts ) ( in ) ( wvarious ) ( fields ) is very
important. A joint force of different experts moves the project ( forward )
quickly. In addition, it is also an important challenge to consider how research in

the laboratory can contribute ( to ) ( society ).



