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Wheel-Spoke Regularization

Initial conditions mi, q;, Pi, ¢=0,...,N, n <N

N N
Generating function W (q;, pi) = Z pi-q; + ( I~)i> “qo
0

i=1 i=
b2 | N oo
Hamiltonian H = L pl-p,—my —
; i Mo Z: b — I
1= 1<J 1=
N
_ mim;
i<j R
N
Canonical variables W(pi, Qi) = Z p; - fi(Q))
i=1
Regularized momenta P,=Ap;,, (i=1,...,n)
Coordinates and momenta G =9 —q0, Pi=DPi
Inverse transformations q; = %A;FQZ-, p; = }IAZ-TPZ- /R;

Local coordinates & momenta

n n
QO = — > migi/ Y m
i=1 i=0

QG = Qo+ q
];N)Z':pi (i:1,...,n)

)
n
Po = — Pi
i=1



Wheel-Spoke Implementation

Select members
Initialize in local c.m.
Chain indices & vectors
Define useful quantities

Softening of singularities

Form perturber list

Check time-step

B-S integration step

Physical variables

Addition of member
Termination test

Continue N-body integration

Aten < Atg, R = a(l+e)
>mir;, =0, > m;r; =0
Q P, Ny=8(N-1)

Tcr ) Rgrav ) A7_0

€ = [ Ryav, = E = const
29m 1/3
d < Roray
(Mch’YO) °

Ar=[Ldt, L=T-9

r; = ((VF6t; + 1F,)5t; 4 1;)0t,;

1 1 AP
Ri — - A -
v > 005 1, <Y R

R?>>2M/R, R> Ry

U > tmax = Tplk



PN Decision-Making

Equation of motion

Classical form

GR radiation time-scale

Graduated GR effect

Coalescence

Energy check

dr M
W_TQ[

(—1+ A); + BV]

F, F, F:
F =F, + g + g + g
5 gle)a 3 x 10°
tGR - = 3 C =
64 X (1 + X)m3y V*
(1 _ 62>7/2 m;
~ X =
gle) 135 my

three stages: ¢ 7, ¢ ~, ¢

tap < 10¢, t, 0.1t

6 M
R < —

c2

Eioi — / Par - vdt = const
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