1. Special Relativity, 6.5

&. Thermodynamics, 1
lecture 8, September 15, 2017



housekeeping

remember to check the course page:

chipbrock.org

and sign up for the feedburner reminders
Remember the textbook for thermodynamics is Bauer and Westfall

you have it, or you can buy just chapters 17-21...see syllabus

After today I'll adjust thermo homework
look tomorrow for a subset of the homework

chapter 17, surely. the question is how much of chapter 18



1s Relativity

the case?



so, how was this all received?

According to Einstein’s sister,
...he anticipated a large reaction with much criticism

What he got at first was silence.
oh, a nice note from Max Planck asking for some clarification
then a seminar by Planck in Berlin which touched on Relativity...

- only then... a little professional attention, to "Prof. Einstein, University
of Bern"

The first paper published on Relativity by not-Einstein:

also by Planck, who derived the relativistic momentum relation, p = ymv



"Raum und Zeit"

"M. H.! [ladies and gentleman!] The views of space and time,
which [ would like develop, have sprung from the
experimental-physical soil. Therein lies their strength. They
tend to be radical. Henceforth space by itself and time by
itself, fade away completely into shadow, and only a kind of
union of the two will preserve independent permanency.”

Hermann Minkowski, September 21, 1908, in the 80th
annual general meeting of the German Society of
Scientists and Physicians (Gesellschaft Deutscher
Naturforscher und Arzte) at Cologne

What about experiment?



the first experimental confirmation

New experiments were done,

and by 1910, the results were:

These results are from 1910 for three
experiments, and the curve is the
special relativity prediction

From this point on relativity has
become a part of everyday scientific
and engineering life

relativistic mass

Kaufmann lost again...Max Planck corrected /
his analysis 2 B




This has been measured many times:

an atomic clock was carefully carried
around the world in 1972 and carefully
calibrated and compared with ground-
based clocks

There are a number of corrections: accelerations,

decelerations, the rotation of the orbit, the fact that J. Hafele and R. Keating
the earth is not inertial - but relativity was absolutely
correct

Predicted Effect Flying East Flying West

GTR (Gravitation) + 144 +14ns +179 +18 ns

STR (Velocity) -184 +18 ns +96 +18 ns

Total -40 +23 ns +275 21 ns

measured: -59 +10 ns +273 £7 ns

redone twice more in airplanes
and rockets/satellites
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Mount Washington Observatory
New Hampshire

D. H. Frisch and J. H. Smith, “Measurement of the
Relativistic Time Dilation Using p-Mesons,"
American Journal of Physics, 31 (5): 342—-355,
1963).
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stand-up cosmic
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home and away
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how can 1t decay and not

decay?
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reciprocity




Cnsvged Vion Decay - T = pt e

Pion — muon + nevhino
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