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Derivation of BBGKY
Hierarchy

Consider Hamiltonian flow in the phase space. of N
identical part!cles moving on the same base manifold M
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(binary interactions)

Define the "N-particle distribution' form

p" =fy(x") vol"

N
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fy(x" ) symmetric under x; <> x; interchange




normalized so that
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Also define the “n-particle distribution™ form
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We now work towards an expression for the evolution of
p" in terms of p"*!
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To modify the RHS we define the vector fields
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this leads to
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using Ly p" =d(iy p”) and assuming that
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(no particles at boundary or no flow across boundary)




We obtain the BBGKY Hierarchy (Bogoliubov, Born,
Green, Kirkwood and Yvon) |
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Hamiltonian flow on n-particle flow

in coordinates

Using the definitions H, =H,(x;) and H; =H,(x;,X;) ,
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3-Body Recombination

Glinsky and O'Neil, Phys. Fluids B 3, 1279 (1991)

Consider set of all possible configurations of:

(1) fixed ion at origin
(2) N electrons undergoing classical
"guiding center dynamics”
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R,(n,,T) = 3-body recombination rate

= steady state flux of electrons towards

the ion




Guiding Center Atom

Ordering of Frequencies

Q. >> 0, >> 0p

fi=0H(J,, v;,Jdp, wp;t)




If one is glven p"! and wishes to find flow out of a
region R of T°M", and this region is bemg convected by
the n-particle flow -
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Define JR by E=H,(J,,Jp)

We take
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Kinetic Bottleneck

The one-way thermal equilibrium flux is

exp(—E / kgT)
(—E / kgT)"
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where V=.k,7/m and b=e°/kgT .
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The 3-body recombination rate can be estimated as

R, ~ min(ﬂ) ~ nivbe exp4(4)
dt 4






