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Astrophysical seed fields (generation in late Universe)
-> Biermann battery resulting from two-fluid effects.

Consider the generalized Ohm's Law :

=>i = o T + #Ex + HeUpe]
T

two fluid effect

Derivation of induction equation :

= 2 = u x(ix) - yx(x) + Tx(π
-

Biermann battery







Compressible ideal fluid :

4 = -V(p) = -pu - (i . V)e = + = -q( . i) (*)

-2 = x(x) = (v -3) - B(v) + (B . V) v -( .Y)B

=>A = (B .V) - B(EY) (**)

Combine (x) and (**) :

== (B)+ ↓. Edt

=>H -Ad = (B

=> ( = ( .V (***)



Compare with two fluid elements connected by field line T :

ot = (ii-vi) , -8 = (5) V (****)

Compare (x + x) and(****) :
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T see application to different compression scenarios above)

Example : Collapse of intergalactic cloud to galaxy
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