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My third piece of advice is probably the hardest to take. wlt is to forgive vourself for

wasting time. Students are only asked to solve problems that their professors (unless
unusually cruel) know to be solvable. In addition, it doesn't matter if the problems are
scientifically important — they have to be solved to pass the course. But in the real world,
it's very hard to know which problems are important, and you never know whether at a
given moment in history a problem is solvable. At the beginning of the twentieth century,
several leading physicists, including Lorentz and Abraham, were trying to work out a
theory of the electron. This was partly in order to understand why all attempts to detect
effects of Barth's motion through the ether had failed. We now know that they were
working on the wrong problem. At that time, no one could have developed a successful
theory of the electron, because quantum mechanics had not yet been discovered. (It took

the genius of Albert Einstein in 1905 to realize that the right problem on which to work

was the effect of motion on measurements of space and time. This led him to the special

theory of relativity. As you will never be sure which are the right problems to work on,
most of the time that you spend in the laboratory or at your desk will be wasted. If you
want to be creative, then you will have to get used to spending most of your time not

being creative, to being becalmed on the ocean of scientific knowledge.

Finally, mlearn something about the history of science, or at a minimum the history of

your own branch of science. @ The least important reason for this is that the history may

actually be of some use to you in your own scientific work. For instance, now and then

scientists are hampered by believing one of the over-simplified models of science that
have been proposed by philosophers from Francis Bacon to Thomas Kuhn and Karl
Popper. The best antidote to the philosophy of science is a knowledge of the history of

science.

More importantly, the history of science can make your work seem more worthwhile to
you. As a scientist, you're probably not going to get rich. Your friends and relatives
probably won't understand what you're doing. And if you work in a field like elementary
particle physics, you won't even have the satisfaction of doing something that is
immediately useful. But you can get great satisfaction by recognizing that your work in

science is a part of history.
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o TZ LB R BRI T2 VTR,

{EFA%E 57 action integral (AIEL 4 F), WEZRIE|E: probability amplitude (P %44 51), RREEH
43 path integral (AIB4 5, W'E: matter (R E4: 5), KW'E: antimatter CR A 4 F),
{HI = % annihilate



