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Spatial Projections 
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Spatial Projections 
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Five Classes of Worldlines 

• Nulltor 
 

• Ultrator 
 

• Parator 
 

• Infrator 
 

• Hypertor 
 
 



• four-acceleration • proper acceleration 

• straight-line motion 
 

• circular motion 

LARMOR RADIATION 
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ANGULAR DISTRIBUTION 











• Rectilinear 

 

ANGULAR DISTRIBUTION; LINE / NULLTOR 



linear motion 

circular motion 
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• Synchrotron 

ANGULAR DISTRIBUTION; CIRCLE / ULTRATOR 



• Cusp: 

ANGULAR DISTRIBUTION 



•    — factors 

ANGULAR DISTRIBUTION; CUSP / PARATOR 



• Cat: 

ANGULAR DISTRIBUTION 



ANGULAR DISTRIB. CATENARY / INFRATOR 



• Hypertor 

ANGULAR DISTRIBUTION; HELIX / HYPERTOR 
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cusp motion 

catenary motion 
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circular motion 

linear motion 
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Hypertor motion 



Summary 

• Power  

• Dynamics 

• Direction 



 



Direction Measure at High Speeds 





Maximum Intensity 



The Cusp Worldline 



The Cusp Worldline 

• Acceleration 

 

 

• Angular Velocity 

 



The Cusp Worldline 

 

• 2+1 dimensional motion. 

– Simplified like circular or catenary.  

• One parameter only. 

– Unlike circular or catenary. 

• Exact spectra. 

– Similar to rectilinear or inertial world lines. 



Exact Vacuum Spectra 

 

 

 

 





Exact Vacuum Spectra 

• Inertial 



Exact Vacuum Spectra 
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Exact Vacuum Spectra 

• Cusp 



Direction Measure at Low Speeds 



Stationary Worldlines 

• Inertial 

• Linear 

 

• Circular 

• Cusp 

• Catenary 

 

• Helicoid 

 

 


