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| CONSTANT  ACCELERATTON

The “Twin Paradox” setup

» Einstein is famous for quite a few things. Possibly his
most useful invention for physicists was his idea of the
thought experiment. (= cheaper than a real one...)

* Let’s imagine Bart, a homebody
who stays on earth, and his
astronaut twin who rockets off
into outer space for awhile.

* Question: do they age the same?

« Old relativity would say yes - everyone keeps same time.

» Einstein said: actually, moving clocks run slow! And if
one gets older quicker - who is it?



Time dilation

« Why did Einstein claim that moving clocks run slow?

» He figured it out by realizing that sending light-pulses
between different places in space is the only sensible way
to compare (and hence synchronize) different clocks.

» Suppose you flash light from your head to your left toe,
while you go by me on rollerblades. Then what do I see?

» Longer lightpath, same “c” = I see your clock run slower!
* (Symmetrical: you also see mine run slower.)



@

Role of acceleration

« According to Einstein’s special relativity, each Bart sees
the other twin’s clock running slower than theirs.

— -

EARTH —> sl
« Now, astronaut-Bart actually Q ' st
has to accelerate, to turn around! =i 2

« We can figure out time dilation for constant acceleration

(by using calculus).

Intuitively, acceleration adds to the trip’s time dilation.
The slower the acceleration, the smaller the extra effect.

« The acceleration of astronaut-Bart also breaks the

symmetry between the twins. It gives us a reason to trust
Einstein’s theory, which says that homebody-Bart always

does age faster than astronaut-Bart. => No paradox!
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