Relativity on Rotated Graph Paper

¢ Visualizing Time and Space
with “Light Clock Diamonds”
on a
Spacetime Diagram drawn
on Rotated Graph Paper

' o Standard Textbook Problems
done by
Stacking and Counting Diamonds
and doing simple algebra
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Calibrating Bob’s Light Clock
according to Relativity?
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“After 2 ticks, send a light signal to the other.”
Assuming the Speed of Light is independent of the source

and the Principle of Relativity (expecting identical outcomes) ...

Absolute Space? Absolute Time?

/] setup Aosalute Time

Since Bob’s 2" tick is too late... Since Bob’s 2" tick is too soon...

suggests Length Contraction (but how much?) suggests Time Dilation (but how much?)
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Time Dilation Radar Method

introductory method fancy, more general method e
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along Bob’s worldline (with k=2). and count to find the area (it’s 16). using the Light Cone of W W \@‘\e"\(\ss
* Repeat until the triangle is closed. * sqrt(16)=4is equal to the number of \4/4) é\«\‘) \\e\"o
(You’ll find 4 clock diamonds in this case.) clock diamonds to draw, tr'ec =8 > , Q%‘e
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Symmetry Of CIOCk Effect % Causal Diamonds (possibly advanced)
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| Hyperbolas without Hyperbolas

* With opposite vertices on concentric hyperbolas,
diamonds with radial diagonals have equal area.

* Light clock diamonds from the center event (for different velocities)

trace out the unit hyperbola. - = ) orentz transformations
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same factor along the other lightlike-axis
“reciprocal eigenvalues”
(ke is the Doppler Factor!)
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