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Thermodynamics
• Macroscopic
• Continuum matter
• Differentiable
• Necessary relations 

based on some axioms
• Always true for all matter
• Necessary tool for theory
• Always present in applications 

(climate, environment, 
engineering,...)

• All properties of matter 
(DHm, DSv, cV, l, D) must 
be measured

Statistical physics
• Microscopic
• Discrete particles
• Mechanics
• Statistical behaviour of 

simplified models

• Bottom up explanation of 
thermodynamics
• Properties of model 

matter (DHm, DSv, cV, l, D) 
can be calculated and 
measured in simulation
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Thermodynamics is important

to understand the climate, 
environmental and 
sustainable processes

and relevant for many jobs in 
industry and planning
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Teachers this year:

Vetle, Simon:  problem solving, lab

Silja:    group sessions, lab

Pavlo, Luiza, Dag: lectures, ++

https://nettskjema.no/a/fys2160-h23
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Group sessions: Silja
Group sessions: https://nettskjema.no/a/355060

https://nettskjema.no/a/355060


Communication teachers <-> students

• Lectures
• Physical lectures (+ some digital) and seminars
• Recorded lectures from 2021 available 

• lecture notes, shorter videos, quizzes

• Astro-discourse: Q&A, discussions
• E-mail: Strictly for personal messages
• Canvas: 

• sign up for labs
• hand in assignments
• assignment feedback

• Web page: all else (course material, messages)
• Student representatives



Student representatives

• Two students who can
• Receive messages from fellow students

• About things that do not work
• What works well

• Participate in evaluation of the course.

• Student feedback helps us improve!
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Use the textbooks!!



Job advertisement
• Help improve this course by

• Updating the compendium
• Translating learning material from LaTeX to Quarto
• Setting up and filling a Github repository for learning 

material for the course

• Be paid to learn thermal physics

• Come and talk to me or send an email.



Concepts

Thermal concepts:
energy, heat, temperature
thermal equilibrium (0th law)
heat capacity
thermal expansion
heat conduction
heat radiation
latent heat
work
1st law

Thermodynamic concepts:
entropy
2nd law
mechanical & diffusive equilibrium
(pressure & particle number)
enthalpy
free energy
diffusion & osmosis

Statistical mechanical concepts:
randomness
multiplicity
probability
degrees of freedom
equipartition of energy
Boltzmann factor
partition function
Gibbs factor

Known?



Thermal Concepts Inventory quiz

Follow the link
Password: Boltzmann

25 minutes

Answer individually
Discuss answers afterwards

After the break: 
• Thermal concepts
• Practical information
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Thermal Concepts Inventory themes
• Temperature    𝑇
• Thermal equilibrium    𝑇! = 𝑇"
• Energy, work, HEAT    𝐸,𝑊,𝑄

Processes:
• Heating     ∆𝑄 = 𝐶∆𝑇

• Thermal conduction    𝐽# =
$#
%$&

= −𝜆 $'
$(

• Thermal radiation    𝐽# = 𝜎𝑇)

• Thermal expansion    ∆𝑉 = 𝛽𝑉∆𝑇, ∆𝐿 = 𝛼𝐿∆𝑇
• Phase transition (melting, vaporisation)  𝑄* = 𝑄+ + 𝐿,, 𝑇 = const

• Frictional heating (Joule, solid & liquid friction) ∆𝑄 = 𝑅∆𝑞, 𝜇𝐹-∆𝑥, 𝜂
.∆(
.0   

Material properties:

• Heat capacity    𝑐1, 𝑐2 =
∆#
∆'

• Thermal conductivity   𝜆
• Emissivity / absorptivity (albedo)  𝑒 = 𝑎

• Thermal expansion coefficient   𝛽 ≡ 3∆"
"

∆' , 𝛼 ≡ 3∆#
#

∆'
• Latent heat    𝐿,, 𝐿4
• Viscosity    5

6
= τ = 𝜂 .7

.(



We expect you to climb!



Course web page

https://www.uio.no/studier/emner/matnat/fys/FYS2160/h21/


Assignments
Weekly excercises
• Numerous types

• analytical calculations
• numerical
• data analysis
• conceptual questions

• Problem solving workshop 
(regneverksted) for aid

Experiment + numeric lab
• 8 hour lab day
• hand in report before you leave

• Formats:
• PDF (preferably LaTeX)
• Jupyter notebooks
• Matlab live scripts

• reports must be passed to take 
exam

Oblig (obligatory assignments)
• 3 of 4 must be passed to take exam
• Hand in

• On Canvas
• Formats:

• PDF (preferably LaTeX)
• Jupyter notebooks
• Matlab live scripts

• Feedback on Canvas



Lab exercises
• 2 parts: Experiment and numerical simulations
• Duration: 8 hours
• Groups of 2 students work together
• Hand in report before you leave. Pass is compulsory!
• First lab: weeks 39 & 40: 

• Tue, Wed, Thu, 08-16

• Important to participate in Molecular Dynamics 
exercises in week 36-38!!!
• Soon: sign up for specific time slots on Canvas



Watch this video!


