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Two Far Frequencies (TFF), e.g. 14 GHz + 18 GHz 



Introduction

Two Close Frequencies (TCF), df= several 100 MHz
Significant effect of phase difference is expected 
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Motivation(to understand)

Exact mechanism of two-close-frequency heating ?

ÅRole of 2nd frq. to suppress plasma instabilities 

ÅStructural changes triggered by instabilities 

ÅStructural changes when the turbulences are 
suppressed

ÅX-ray spectra in the unstable regimes 

ÅEffect of the relative phase differenceat TCFH mode

ÅPower balance between the two close frequencies
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Experimentalsetup

Atomki ECR laboratory

14 GHzECRIS 

- Permanentmagnet hexapoleand room 
temperate coils

- No post acceleration
- Used for atomic physics, material science, 

ECRplasma physics 2000
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Experimental setup
(couplingof TCF)

Sweep oscillator 

HP8350B mf.

HP83590A pi.

df = 2-20 GHz

TWTA

P = 500 W 

df=13.6-14.6GHz

Load 

Pmax= 250 W

Circulator (WR62)

df = 12.5 ï18 GHz

Pmaxforw.= 650W

Pmaxrefl.= 80W

20 dB Cross guide

(WR62)

Power Meter

8481 A 

Pmax= 100 mW

Power Meter

8481 B 

1 mWï25 W
HV Window Vacuum window

df = 12.4 ï18 GHz

Pmax= 1000W

Plasma 

chamber

Klystron

P = 1000 W 

f=14.25GHz

Sweep oscillator 

HP8620A mf.

HP86260A pi.

df = 12.4-18 GHz

Combiner 

13.5-15.6GHz

Phase 

shifter

Load 

- Two frequency coupling

- df~1GHz is limited by the TWTA

- Net power measurements

TWTA

Phase shifter

Combiner

Circulator

HV window

Direct frq. measurements

by Spectrum Analyzer

14.45 GHz

TWT 14.25 GHz

KLY 


