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Executive Summary  

Å UCL has developed a new photon pressure model for Jason-2, and is 

ready to carry out implementation and testing 

Å The Jason-2 model features several advances over the existing, 

'proven' Jason-1 model 

Å New features: 

ï Very detailed structural data (superior to Jason-1 model) 

ï Enhanced grid file calculation method (higher resolution, better mathematical 

stability) 

ï Details of anti-sun facing solar panel construction and properties 

ï Solar panel thermal gradient force 

ï Mass history model 
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We develop a detailed structural computer model of the spacecraft 



Ray Tracing - 1 

Spacecraft model represented in the SV body frame 

Geometry 

Optical and thermal properties 

Material types 



Ray Tracing - 2 

An array of flux origin points is created 

Dependent on the incoming flux direction 



Ray Tracing - 3 

Rays are generated from each of these points 



Ray Tracing - 4 

The intersection between each ray and the 

spacecraft is computed 



Ray Tracing - 5 

The material properties of the surface are known at 

each of these points 



Ray Tracing - 6 

The surface normal is calculated at each of these 

points for planar or curved surfaces 



Ray Tracing - 7 

New rays are generated for each reflection and the 

intersection and reflection step repeated: 

Secondary intersections 



Ray Tracing - 8 

The acceleration data for all rays (primary and 

secondary) is collected: 

Resultant acceleration computed for that radiation 

source direction 



Process is repeated for other incoming flux 

directions 













Thermal modelling:  
Anisotropic thermal emission from spacecraft results in a net 

acceleration  

heat 
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recoil recoil 

Determine temperature distribution 

Derive recoil force 



Multilayer Insulation (MLI) 
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Energy balance: Å Pixel array algorithm determines 
insolation of MLI 

ÅóEffective emissivityô (eeff) 

parameter governs heat 

transfer to bus 

 

ÅMLI blackened, a=0.94   
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Solar Panel Thermal Analysis  

ÅSteady state and transient 
models (during eclipse) 
developed to yield temperatures 
and forces 

 

ÅInput data : thicknesses and 
conductivities of panel 
composite layers, surface 
emissivities and absorptivities, 
power draw  

 

ÅModel verification by comparison 
with telemetered surface 
temperatures 


