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ABSTRA·CT 
Antenna Optimization for Shear Alfv�n Wave 

Resonance Heating.* D. KORTBAWI. F.D. WITHERSPOON�. 
�.Y. ZHU, T. CASAVANT. S.C. PRAGER, and J.C. SPROTT, 
University of Wisconsin-Madison--Using a '  second 
generation of antenna on Tokapo1e II it has been 
found that the rad i ation resistance varies from a 

maximum of 0.50 when the antenna is oriented so as . -
to generate a B approximately perpendicular to the 
equilibrium field to a minimum of, 0.180 ,at the 
extreme of r?tatio� (rva =0.10Q). _ The measu�ed 
internal rf res on�nt magnetlc field (B) however is 
roughly independent of the antenna orientation thus 

indicating that the loadiqg is at least partly 
parasitic. 

These results have motivated the design of a 

third generation of antenna which will be fully 
rotatable thus allowing launching of waves of any 
polarization to optimize coupling to the shear 
Alfven wave. 

Direct observation of the 
magnetic probes has produced results 
spatial structure and polarization 
the shear A1fven resonance. 

wave field by 
with a

' resonant 
consistent with 

The RF diagnostic system is being upgraded and 
.. 

a 1 MW sou rce and charge exchange analyzer are being 
installed. 
*GT-Devices. 
*This work is'supported by the U.S.D.O.E. 
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TWO ANTENNAS OF TH�S 

DESIGN ARE PRESENTLY 

IN USE. 

Maximum rotation ±45° 
� -

wrt the toroidal axis 
-. -,+-

Radial insertion range 6cm 
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TWO ANTENNAS OF THIS 

NEW DESIGN ARE UNDER 

. CONSTRUCTION. 

End Limiter Macor Optical Blind 

Teflon Support 

-

A new antenna has been designed' 
, ' -

which will rotate a full 360°. This 

will allow launching of waves of any 

polarization and investigation of 
-

possible mode conversion processes. 
. -

It will also have 'a removable Faraday 

shield. 
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TOKAPOLE II SHOWING LOCATION 

OF ALFVEN WAVE ANTENNAS 
I- 1.0 m ---+101 

PORTS 

TOROIDAL 

FIELD 
COIL 

CHANNELS 

PRIMARY 

WINDINGS 

... 
TO AXISrillll�i�II_IJ1 

25cm 

28 em 

em 

TOKAPOLEII ____________ _ 

.FOUR 
WILL 

ANTENNAS 
BE USED . 

• 

fi 



,,: 

y--50° 
\ 

SXR detector 
/ 

I 
I 

TO AXISI �.-
rl 

� ��/\��I 

25 em 

28 em 

'-
t ('f' -. - - :- :--: 0 amp I I e r 

.. 

I Fit== lex analyzer 

TOKAPOLE II \"" 
II ", 

Dia9nostics include ma9netic probes, 
SXRddetectors and charge exchange 
ana 1 VB i s. 

to electronics 



.. 
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Magnetic probe signal will be 

detected, processed and 

digitized. 
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GETTERING HELPS MINIMIZE 
IMPURITY GENERATION. 
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INDICATE- SURFACE HEATING. 
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lJischarge moves outward with HF. 
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TOP SXR SCAN AT T= 2.4 MS 

TOP SXR SCAN AT T= 2.5 MS 
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Loading peaks with antenna currents 

parallel to equilibrium field 
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S i g n a l s a re c l e a rly polarized. 
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Probe signals are polarized perpendicular 

to the equilibrium magnetic field. 
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Observed signal is not a 

localized antenna effect . 
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ANTENNA LOADING AND 

EDGE PROBE SIGNAL ARE 

' STRONGLY AFFECTED BY 
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OBSERVATIONS TO DATE ARE 
CONSISTENT WITH THE Sl-lEAR 
ALFVEN WAVE. 

1) Probe signals are polarized perpendicular to 

the equilibrium magnetic field . 

.. 

2) The spatial structure of the resonance is,_ 
' .  . .-

consistent with that expected for a shear 

Alfven wave i.e. the resonance is located 

on a flux surface and its radial position 

and !width are consistent with theory. 

3) Probe signals in plasma are significantly" 

enhanced over vacuum' fields.' 

4) Global modes are readily driven by a 

localized launching structure. 

20 
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ANTENNA LOADING APPEARS TO 
BE AT LEAST PARTLY PARASITIC 
IN NATURE. 

It is suspected that the component of 
" - . 

the wave electric field which is parallel to 
;.. 

the e-quilibrium magnetic fi-eld is strongly 
- " 

d"amped in a" surface layer . 

" - , 

" Loading is h-owever small o-r absent" 
when f iring into the afterglow o-r an 
o'ctupole p"lasma. 

70 KW HAVE BEEN DELIVERED 
TO THE PLASMA.' 

SXR emissivity and edg e probe signal 
, indicate that most of this is bOeing 

dissipated in surface layers and plasma 

in the scrape off region. 
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