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EXAMPLE OF SPECIAL RELATIVITY

e Consider a rocket moving at speed v relative to

Earth

* From Earth's perspective, the rocket clock
appears to run slower!

1200 1300

OO

188 passad

: '

@ Speed v @
o >——eo >
From the perspective of Earth, the rocket's clock is )

¥ The rocket's clock is
@ The Earth's clock is
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GPS measures the time it takes for lightto  x GPS uses light to measure time. It does this
reach from satellites to measuring devices by measuring the time it takes for light to
reach measuring devices from satellites.
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##-Slide-20: -Simple: Example-of-Time:Dilation
New chat
Let's-use:-some:concrete:-numbers. -If-the-rocket's-velocity-is

passes-on-Earth, -only-0.99-seconds -pass-on-the-rocket. -From-
runs-slower-by-0.01-seconds.

@ ¥ manuscript.md

CDRREBEFIRLTLIZE VY

ji#-Slide-21: - Time -Delay-Due- to-Special -Relativity

Now:let's-apply:-this-to-GPS-satellites. GPS-satellites-orbit
a-velocity-of-approximately-3.9:-km/s. -For-simplicity, -we'll::

- straight-line-at-constant-speed-locally. -Under-these-conditis
Agent @ clau... Ga) second, -the-satellite's- clock-falls-behind-by-about-8.5x-10

##-Slide-22: -Time-Difference-Over-One-Day

One-day-consists-of:-86,400-seconds. -Therefore, -the-daily - timg
approximately:7.3-microseconds. - Converted-to-distance, - this:
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e TTS (Text to Speech) T3

Text to Speech

MNow let's apply this to GPS satellites. GPS satellites orbit at an
altitude of about 20,000 km with a velocity of approximately 3.9
km/s. For simplicity, we'll assume the satellite is moving in a
straight line at constant speed locally. Under these conditions,
when a clock on Earth advances by 1 second, the satellite's
clock falls behind by about 8.5 x 10"-11 seconds due to special
relativity.|
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e Speed of light c=3.0 x 10A8 m/s
m — Speed of light c equals 3.0 times 10 to the
power of 8 meters per second
o dx/dt
= — dee x overdeet
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