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Main topics

• Advanced ECCD efficiency calculations

• Cyclotron power loss 

• ECCD operation diagrams

• Control of MHD modes

• Mode conversion, full-wave theory, EBW applications
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List of theory papers

Marushchenko, N. ECCD models with momentum conservation, finite collisionality, and high Te

Hu, Youjun Semi-Relativistic Coulomb Collision Operators for Current Drive Applications 

Hu, Yemin A relativistic theory of electron cyclotron current drive efficiency

Albajar, F. EC radiative transport in fusion plasmas with an anisotropic distribution of 

suprathermal electrons

Farina, D. Feasibility of an ECRH system for JET: wave propagation, absorption and 

current drive

Nowak, S. Feasibility of an ECRH system for JET: Neoclassical Tearing Modes 

stabilization

Witvoet, G. Control oriented system analysis and feedback control of a numerical 

sawtooth instability model

Vdovin, V. O-mode and X-mode coupling effects in toroidal plasmas at fundamental and 

second EC harmonics

Kalinnikova, E. Multiple ray-tracing and Fokker-Planck analyses for EBWH/CD experiments 

in QUEST

Yu, Zhi Gyrocenter-gauge kinetic simulation of magnetized plasmas at ECRF time 

scale
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Advanced ECCD modelling: momentum 

conservation (N.B. Marushchenko)
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Advanced ECCD modelling: finite 

collisionality  (N.B. Marushchenko)
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Semi-relativistic Rosenbluth potentials 

for collision operator  (Youjun Hu)
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ECCD calculations with various 

collision operators  (Yemin Hu)
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Cyclotron power loss with an anisotropic 

superthermal distribution  (F. Albajar)

+ M. Bornatici, F. Engelmann !
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ECCD operation diagrams. Application to 

JET studies  (D. Farina)
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Compact representation of 

thousands of beam-tracing runs
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NTM stabilisation by ECCD for 

JET plasmas (S. Nowak)
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Cyan: cd from beam-tracing
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Control oriented system analysis of 

sawtooth instability  (G. Witvoet)



12EC16 – Theory summary G. Giruzzi

Association

Euratom-CEA

i

a ca

r mf

c ar ed h

i

a ca

r mf

c ar ed h

15/4/2010

Gauge function technique for gyrokinetic 

theory and application to EBW  (Zhi Yu)
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Ray-tracing + Fokker-Planck analysis for 

EBW in QUEST  (E. Kalinnikova)



14EC16 – Theory summary G. Giruzzi

Association

Euratom-CEA

i

a ca

r mf

c ar ed h

i

a ca

r mf

c ar ed h

15/4/2010

Full-wave calculations  (V. Vdovin)
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Conclusions

A quotation from EC8, Gut Ising 1992, theory summary:

“is EC theory too advanced ?”

G. Giruzzi, young (and naive) physicist

Nowadays (EC16, Sanya 2010, theory summary):

• EC theory still very lively, attracting young (and less young) people

• Theoretical aspects impact on decisions for huge equipments

• Advanced theory is everywhere in EC experiments 

• Theory more and more integrated in EC projects

• One of the great strengths of this community


