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The Wiedemann-Franz Law

* Heat and electrical transport involve free electrons
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The Wiedemann-Franz Law

e Discovered in 1853
by Gustav Wiedemann
and Rudolph Franz

* Broadly used in modern
solid state physics
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Parts Of The Experiment

* Part A — Electric conductivity (o) of various metals.
* Part B— Thermal conductivity (k) of Copper.

* Part C — Measure heat capacity (c,) and heat loss.
* Part D — Measure the relative k of different metals.
* Part E — Discover the Wiedemann-Franz law.
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Part A — Electrical conductivy (o)
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 Aluminum, Brass and

Copper tubes
Top Vie

* Small magnet falls at a
constant speed
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Part B — Thermal conductivity (k)

e T=15.0 min| |
e T=17.5 min
e T=20.0 min
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Part B —Thermal conductivity (k)

Heat
Reservoir



Part B — Thermal conductivity (k)
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Part C — Measure Heat Capacity
And Heat Loss To Correct k

reservolr
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Part C — Measure Heat Capacity
And Heat Loss To Correct k

* The rod is not at steady
state

e There is heat loss to the
environment




Part C — Measure Heat Capacity
And Heat Loss To Correct k

* The rod is not at steady
State 1 IMeasurement‘

e There is heat loss to the
environment

* We use cooling-
heating-cooling cycle
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Part D — Measure The Relative k
Of Different Metals

* Using alternating © B
material rod o
38 |
e Get accurate relative 36
thermal conductivity =34
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Part E — Discover The
Wiedemann-Franz Law

Material .
Property Copper Aluminum Brass

n—l -1
o [Qm 7] 5.97 x 107 2.89 x 107 1.60 X 107

Electrical conductivity

w l
II{: —
Km
Heat conductivity

396 239 115

. wa
K2 2.23x 1078 227 x 1078 242 x 1078

Lorenz coefficient
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