
  



  

INTRODUCTION

• Gyrokinetic transformation: phase-space 
transformation to hybrid variables.

• Simpler equations of motion.

• Gyrophase angle φ  is ignorable.

• Asymptotic theory based on perturbative 
expansions.

• Covariant formulation of GKT theory for 
magnetoplasmas.



  

MOTIVATIONS

• Astrophysical problems: relativistic plasma 
flows in curved space-time.

• Accretion discs and relativistic jets close 
to compact objects.

• Collisionless relativistic plasmas in strong 
magnetic fields:

• Relativistic Vlasov-Maxwell equations in 
GKT variables.



  

ASSUMPTIONS

• Covariant GKT theory.

• Background space-time metric and EM 
fields prescribed.

• Short-wavelength EM and gravitational 
perturbations included:



  

HAMILTON VARIATIONAL PRINCIPLE

• Synchronous hybrid variational principle.

• Constrained dynamics – Lagrange 
multipliers.



  

GKT TRANSFORMATION

• Extended phase-space transformation:

In particular:



  

EM FUNDAMENTAL TETRAD

• Basis tetrad formalism:

• Eigenvectors of the Faraday tensor. 

• Leading-order 4-velocity expressed as:



  

GKT FUNCTIONAL

• Example: perturbative theory correct to O(ε).

• GKT functional independent of the 
gyrophase angle:

• Constraint equation:



  

AVERAGED QUANTITIES

• Larmor-radius 4-vector – using the 
fundamental EM tetrad:

• Relativistic magnetic moment:



  

DYNAMICAL EQUATIONS

• Particular case: slowly-varying EM fields 
and nearly flat space-time:


