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1. I n t r o d u c t i o n 

Observations of Globular Cluster ellipticity distributions related to some funda-
mental parameters give strong evidence for a decay of rotational energy in these 
systems with time. In order to study the effectiveness of angular momentum trans-
port (or loss, resp.) a code has been written which solves the Fokker-Planck equa-
tion in (22, J 2)-space and follows the evolution from some initial conditions through 
core collapse (and possibly gravothermal oscillations) up to the post-collapse phase. 
For the purpose of comparability with N-body simulations rotating initial model 
configurations according to the prescriptions of Lupton & Gunn (1987) have been 
constructed. These models are intended to continue previous work by Goodman 
(1983, Fokker-Planck) and Akiyama & Sugimoto (1989, N-Body). In this contri-
bution the derivation of the flux coefficients is given. 

2. T h e F l u x Coefficients 

The Fokker-Planck step involves the calculation of the diffusion coefficients. Sev-
eral paths for their derivation may be chosen. Here we follow the approach of 
Rosenbluth, MacDonald & Judd (1957) involving covariant derivatives of tenso-
rial objects. While we have cylindrical coordinates in real space (/?, z, 0), spherical 
symmetry is applied to velocity space: q1 = v, q2 = v$\ q3 = ν φ. After constructing 
the corresponding metric tensor (α μ ι / ) , the Fokker-Planck equation is written in 
tensorial form: 

~^ = -{m,,+\{FS^uv, (ί) 
where the commas denote covariant derivatives, the subscript a particle species 
and the factor Γ α = 4Ποτη^1ηΛ contains the usual Coulomb logarythm. The 
diffusion coefficients, which are expressed as (covariant) derivatives of the Rosen-
bluth potentials, are now written as tensorial objects. We arrive at the following 
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The functions Ei and Fi are constituent parts of the Rosenblut h potentials and 
their derivatives (cf. Spitzer 1987). The next step is to orbit average these flux co-
efficients and again to transform them to more appropiate (logarythmically scaled 
or normalized) coordinates. 

3 . T h e C o d e 

Between successive diffusion steps, a recomputation of the potential is necessary 
where the conservation of / (g, Jz) (q is the adiabatic invariant) is to be considered. 
The final code then comprises a higher numerical resolution than was that in 
previous work, energy generation due to hardening of binaries, stellar evolutionary 
effects and a stellar mass spectrum. 
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(4) 

Recasting the Fokker-Planck equation in flux conservation form, the flux coeffi-
cients finally emerge, e.g. 

(3) 

It is convenient to treat the problem in energy - angular momentum - space so that 
the diffusion coefficients just derived have to be transformed to the new velocity 
variables Ε = \v2 + Φ(ρ,ζ) and Jz = ρυψ. Assuming an isotropic background 
distribution function in a corotating frame (i.e. υ = ü + ρΩβφ), we get expressions 
for the new diffusion coefficients, e.g. 

(2) 

expressions for the tensors given above (note, that axial symmetry exists): 
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