
 

Appendix Generalization
Theory of Reaction Rates

Inspired by the geometrical interpretation
of the BBGKY hierarchy we start by askingwhat is the flow out of a region RCT Mn
if we are given the Fent the ntl particle
distribution form This flow is
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Assume that we can co street a continuous fu et w y on T M
adirected by the flow Luen g 0 At least one such
function exists since Luca H'a 0 One ca

foliate 1 M by use of g and leaves of this
foliation are invarict uncle the flow was
Now concider a region R whose bou de y is
given by two sets of leaves so a IS
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Define inferior set of leaves 5 which divide
R into two regions Roa d R such that
S So LRo and Sts R Define the bottleneck
set Sb as the interior set that gives the
minimum value of the absolute flux Iob
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then steady state flux must be less than OIs
Proof stats by assuming that the en is a steady
state flux greeter Hc Eb Separating 12 into two

regions by Sb one can readily see that pen I will
increase one of these regions until it u D exceed
the upper board penal

b is variational estimate of the vote the
variation being over all interio sets of leaves S
a d he rate being the steady stele flux through R

There are two practical limitations Ct the
rage of S varied over 121 order of path
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Pulling this back C see Appendix C one gets
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See App B for derivation of Hamiltonian
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First we torn our attention to the case of the
stationary icon In o The easiest way to guarantee
this is to hare TifTe
We anticipate the existence of a bottleneck for this case
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Let us concentrate on doing the Ez integral
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Let's now explicit put in the limits of
integration
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Using the inequality F Cuz EI and evaluating
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If there is a separatrix at Fsu Est and the
distribution is thermal For Then e's e'Mei
and Es 7751 Note that Es min asynototes to 4.5
This will be the case if Viet 0 that is Eo 10 See
app B for details
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A similar result is shown in App B where

the separatrix is at
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Let us now separate the terms without
depe dance and the one that is line in
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We will find that g is a very weak function of E
so that g E E g E We further will
find that g E ne l A EZ

12 3 This now

allows us to write

OIz Ro9dzc egTg I
in
113
Mt A 2.7

RoPo
e 212th

02

3 CHA 2 1 25112

RopoEffi 213 Edm 4
to o

Po 00

qg.gg
RoEeesFTs2fIeessnns4 s

We also find that I is a very weak faction of

E So that ICE E ET E We fu the find

that ICE E It BZE k
2

Now

oIo Ro E refs hl B 2.5

p.azEnIrIIaz HB.es eo7

Rolo e se I H2Cje esns4

Rope ee 9I TICE esh 4.5
B



Lets put a bound on THE E and top
note that FEI as before and do
the internals in expression for
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