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For isotropic turbulence, the most general possible (isotropic) expression for
Mijk` is

Mijk` = k(αδijδk` + βδikδj` + γδi`δjk), (1)

where α, β and γ are constants.
From Exercise 11.17, we know that Mijk` satisfies the following conditions:

Mijk` = Mjik`, Mijk` = Mij`k,Mijj` = 0, Mijkk = 〈uiuj〉. (2)

With Mijk` = Mjik`, we get

k(αδijδk` + βδikδj` + γδi`δjk) = k(αδjiδk` + βδjkδi` + γδj`δik). (3)

So from Eq. 3, we get
β = γ. (4)

With Mijj` = 0, we get

k(αδijδj` + βδijδj` + 3γδi`) = 0. (5)

So form Eq. 5, we get

α + β + 3γ = 0. (6)

With Mijkk = 〈uiuj〉, we get

Mijkk = k(αδijδkk + βδikδjk + γδikδjk)

= 〈uiuj〉 =
2

3
kδij, (7)

where the last step follows from the isotropic turbulence.
So from Eq. 7, we get

3α + β + γ =
2

3
. (8)
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With Eqs. 4, 6 and 8, we get

α =
4

15
, β = γ = − 1

15
. (9)

This work is licensed under the Creative Commons Attribution-
NonCommercial-ShareAlike License. To view a copy of this license, visit
http://creativecommons.org/licenses/by-nc-sa/1.0 or send a letter to Cre-
ative Commons, 559 Nathan Abbott Way, Stanford, California 94305, USA.

2


