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T, and 7, are the electron and proton mean free times between collisions
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A) Which process determines the conductivity of the electrons at high temperatures?
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In this temperature range we have T, = T, = T and X, (T) ~ 1 ~ 0.32eV ~ 0.511 MeV
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C) Which process determines the conductivity of the protons at high temperatures?

Thomson, for the same reason as for the electrons
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E) At high temperature which between electrons and protons give the dominant contribution
to the total conductivity?

The specie with largest 7/m  — both determined by Thomson at high temperatures [Ty 7/My]/[Ter/Mme] = My /m,

— protons dominate at high temperature
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Moreover we have In A, =~ 30, 22 =1, =~ 6 x 10710
ny

F) Consider the temperature range in which the protons conductivity is determined by Coulomb, while the
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In this temperature range we have T, ~ T, = T and X, (T) = 1 ~ 0.32eV ~ 0.511 MeV

Moreover we have In A, =~ 30, 22 =1, =~ 6 x 10710
ny

F) Consider the temperature range in which the protons conductivity is determined by Coulomb, while the
electrons conductivity is determined by Thomson. Below which temperature do the electrons dominate?

2/3
3m, 3= 1/2 7372 In A m
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Exercise no. 2

Consider temperatures above recombination and below the electron mass T‘rec <TK< me
In this temperature range we have T, = T, = T and X, (T) ~ 1 =032eV =~ 0.511 MeV

Moreover we have In A, =~ 30, 22 =1, =~ 6 x 10710

ny

A) Create a plot of the evolution of the total conductivity o with the temperature forT,... < T < m,

3m,/? T/ 3m?
tec = V21 et teT = gretn
4v2me*InA.npy X, (T) y 2y T, T,
o=e n |
Bmzlj/z Tb3/2 3m229 e'tb me mp
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Exercise no. 2

Consider temperatures above recombination and below the electron mass Trec <TK< me

In this temperature range we have T, ~ T, = T and X, (T) = 1 ~ 0.32eV ~ 0.511 MeV

Moreover we have In A, =~ 30, 22 =1, =~ 6 x 10710
ny

A) Create a plot of the evolution of the total conductivity o with the temperature forT,... < T < m,

B) Identify in the plot the temperature regimes in which the conductivity is dominated respectively by:
Thomson for the protons; Coulomb for the protons; Thomson for the electrons; Coulomb for the electrons..

3m,/? T/ 3m?
lec = \/— 4 teT = 8mre*n
4V2me*InA . npX,(T) 14 2y Te Ty
1/2 73/2 2 g=¢e ng I
3mp Tb . _ 3mp € me mp
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