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1. The James Webb Space Telescope (JWST) was launched on December 25, 2021,
and began to operate in mid-2022. JWST is primarily designed for observing near-
infrared light, and this design has several advantages over the old Hubble Space
Telescope, which mainly observes visible light. One of the advantages is that
observing infrared light allows JWST to see more distal and older objects formed
in the early universe. Please explain why (hint: redshift). The more detailed your
answer is, the better score you get. You can answer this question in English or
Chinese. (20 points)

2. One of the major achievements in physics this year is the breakthrough in nuclear
fusion experiments. The scientists at Lawrence Livermore National Lab in the U.S.
have successfully demonstrated that they can pump out more energy from the
reactor than they put in. Please explain A. What is nuclear fusion? (20 points) B.
Why is nuclear fusion considered a much cleaner energy technology than nuclear
fission used in current nuclear power plants? (20 points) You can answer this
question in English or Chinese.

3. Many technologies in life science research rely on the knowledge of modern
physics. Just name a few: electron microscopy, scanning tunneling microscopy,
atomic force microscopy, nuclear magnetic resonance spectroscopy, magnetic
resonance imaging, light-sheet microscopy, etc. Please pick at least two
technologies and explain the physics principles behind them. You can also explain
the technologies not listed above as long as théy are used in studying biological
systems. You can answer this question in English or ChineSe. (40 points)



