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Convection



Convection

⇐
- us consider a slab of the interior

of the star
,

hotter below and Colder
above

,
and in this slab

,
the upwarddisplacementof  a gas bubble

.
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The bubble etpauds adiabatic ally :
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the bubble is always in pressure
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Recall now the equation of state

, ?: pR7 dlnP= dlnp + dhr T

dluf = dlnp - dlnT

Divide this by dr
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And substitute in the equation for the surroundingdensity- ptffaoer'EAAIHR
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will set in if the bubble keeps
rising .
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Condition for buoyancy :
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Instability Condition : p*<pl
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As these quantities are negative

estates
s¥E¥i¥Y

This defines the adiabatic Temperature
gradient

off
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And the condition for convection is that
the gradient is steeper then thusH±rI)Idfrl€

convection



We can  also write

tart .=HHs÷l
A simpler way to write this is

tuft . =p. t )
Some author like to cell this Tad ; so
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Vl can  also white in general

JI AlanP
The notation

,
though

confusing
,

is

cowpat and widespread . The radiative

gradient
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with that we here the full qnetbus ofstellar slwclvk :
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Why 2/3
Chandrasekhar writes

oH=3¥gt+gH )

gal is celled Hopt fatty
solving generally fr gal is a tick business

,
and essentially a Math problem . The values

are

0
.

577 for 2=0

0.710 for 2 = too

addington qt 0.667
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0T of grey atmosphere and

1 photo - mean free path

opacity
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; patlotgcns
I = 1- = 160km ( about 100 miles )
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Temperate seek height .
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At to ; AT =8g=tooQmThe Meen free path is comparable
to the scale at which lempiratunechanges

occurs . As a result . pwbns produced at

different temperatures reach the photosphere .


