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Scientific units for measuring temperature:
K C° F°
Kelvin Celsius Fahrenheit
How do we measure temperature?
With thermometers.. to interact with a sample

S0, what is temperature”?

The measure of the random motion in atoms.
Everything built of atoms has a temperature.
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Oth Law &Thermal Equilibrium
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1st Law: Work, Energy, & Heat

Energy transfer is positive in the direction as shown.

Hot Body \ Hot Body
IS the system ~.' w=

, .
on the left? \ S B @
What is the system .
on the right? *

In a closed system energy Is, ideally, conserved.
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Thermal Conductivity:

What makes a thermal conductor?

What makes a thermal insulator?

2nd Law & The flow of Heat (dQ/dt)
eat flows from high to low temperature
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Phenomena linked to Heat transfer:

Expansion
Linear (&) or Volumetric (3) coefficient

Contraction

Flow of heat out of a system (Negative heat)

Tension

Stress In materials caused by bound heat
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Phase Changes:

3 common phases
v Solid

v Liguid

What can cause phase
changes?

What happens at the origin of the graph?
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3rd Law:; Absolute Zero

Theoretical state with no motion
‘emperature O K

Vacuum Energy: The Casimir Effect
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NS

Prevented by Quantum Mechanics
Energy of the vacuum
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Summary

*4 Laws of Thermodynamics
*\Work energy relationship for Heat

* Entropy

*Phase Changes & Expansion/ Contraction
* Pressure, Volume, Temperature
*Absolute Zero
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