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Approach 

•  Our proposed model outputs will be based on two 
sources: 

(1) The UCL Magnetodisc Model, which can provide 
axisymmetric models of this region for both the Jovian 
and Kronian magnetospheres. 

(2) The UCL ‘2.5D’ axisymmetric model of the Jovian 
thermosphere, including the effects of magetosphere-
ionosphere coupling (hence relevant to studies of 
‘planetary space weather’). 

 



Examples of Model Ouput 

•  Some outputs from UCL Saturn 
Magnetodisc Model (see 
Achilleos, Guio and Arridge, 
MNRAS, 2010) 

•  Model uses the formalism of 
Caudal (1986, JGR) – force 
balance between plasma 
pressure, magnetic (JxB) force 
and centrifugal force. 

•  Main model parameters are 
disc radius (linked to solar wind 
pressure) and hot plasma 
content (an internal ‘driver’) 

 



- Left Panel: Yates, Achilleos, Guio (2012, PSS) calculated steady-state, 
axisymmetric atmospheric models connected to different models of the 
middle magnetospheric flow and auroral region (Nichols and Cowley, 2004; 
Grodent and Gerard, 2001). 
- Right Panel: Time-dependent response of the model to a brief (~3 hour) 
Gaussian-type ‘pulse’ in solar wind pressure (disc radius) – see also Yates 
et al (2014, PSS). Output shown for time at the ‘peak’ of the pulse – 
perhaps more relevant to ‘PSWS’ (?). 

Examples of Model Output 



Work in Progress and Aims 

•  As part of our effort for VESPA, the UCL team are writing a ‘user guide’ 
document to the models. This document could of course be made 
available to all interested parties. 

Baseline Functionality ?:  
•  Collection of magnetodisc model outputs, tabulated according to 

‘magnetodisc radius’ and ‘hot plasma index’.  
 
•  At least the outputs of three steady-state thermospheric models, 

calculated for three different magnetosphere configurations, as 
described by Yates et al. (2012). 

 



Example of Data Organization: Matlab data structure fields in ‘MD’ 
magnetodisc output file (.mat format, ~100 kB files – could also provide in 
other format? Also need to ‘convert’ to EPN parameters) 
Fundamental Properties (Metadata?) 
•  MD.param Includes number of grid points nr in radial distance r and nmu in 

mu=cos(theta)=cosine of colatitude. Grid limits in r, mu. 
•  MD.consts Various physical constants 
•  MD.planet Planetary properties, including planetary nominal radius in metres and 

equatorial field strength in Tesla. 
•  MD.scales Scale factors, in SI units, used to normalise the model outputs stored in 

v1d and v2d 
Output Calculations 
•  MD.c2d 2D coordinate grids in r and mu, and their transformation to cylindrical 

coords rho and z, as well as sin(theta) 
•  MD.v1d Normalized equatorial profiles, including radial distance rEq and field 

strength BEq. PcEq and PhEq are cold and hot plasma pressures. confLen is the 
plasma ‘confinement length’ used to characterise the change in cold plasma 
pressure with radial distance as one moves along a flux tube (see Caudal 1986 or 
Achilleos/Guio/Arridge 2010). 

•  MD.v2d Normalized 2D model outputs, for a grid where rows correspond to 
constant mu, and columns correspond to constant r. 

Data Format 


