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EHOs Seen on NSTX Mirnov Coils
!

• Studied current, field and power scans from Rajesh’s SOL study
• ELM-free, lithiated, steady density rise

• Clearest EHO cases are 4 MW, 800 kA, 4.5 kG
• Need time window with very low n = 1 modes

• EHOs do not obviously reduce density rise in NSTX

• Eric Fredrickson’s 
MODE code

• Tuned for low 
frequency (long 
samples)

• Tuned for low 
amplitude 
(measures dB/dt)

n
6
5
4

2 – 8
kHz



EHOs Seen on USXR

• Kevin Tritz / Johns Hopkins

• Such clear USXR signals not seen on shots 
without EHOs on Mirnov signals

• FFT by eye gives ~6 kHz
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Driving EHOs Using Modulated HHFW

• Easy to amplitude modulate HHFW

• HHFW couples to the edge plasma in ways we don’t 
completely understand

• Maybe we can use it to drive EHOs and even control 
impurity influx. 

• Evidence of coupling would motivate theory.

• Theory would allow optimization of experiments. For 
example what wave numbers should we use? 

• XP approved for last year. But not executed.

• HHFW did not exceed 2 MW

• Propose to try this experiment in FY11

• Propose to try resonant mode amplification in FY12

• Will provide information for ITER and for NSTX-U



Driving EHO’s via 
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Resonant Mode 
Amplification
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~2 kA, 2 - 8 kHz Looks Doable

Commercial induction heater.
CW power up to 50 kW, 
frequency up to 10 kHz.

By running current through 
center pin of RF feedthru, 

thermal limits should be OK.

S. Ramakrishnan

R. Ellis

                     LP-P

The Ajax Tocco low profile Pachydyne power supply is an all 
purpose induction tool that's ideal for small and nonferrous 
metals. Compact in size and very reasonably priced, it is 
ideal for laboratories, small heating and melting applications, 
and specialized development projects.

The Ajax Tocco low profile Pachydyne power supply uses the 
same solid state power supply principles as the highly 
successful Ajax Tocco Pachydyne S3/10  series and is 
available in power sizes from 15KW to 50KW and 
frequencies to 10KHz.

All Ajax Tocco Pachydynes use a system of dynamic load 
matching which enables it to automatically match varying 
load conditions without having to make manual adjustments. 
The simplified circuitry and ease of operation make it ideal 
for a variety of applications. The Pachydyne is designed to 
deliver full power at any frequency between 3 KHz and 
10KHz to a properly tuned load. Once the load is tuned, 
power output is automatically regulated to provide optimum 
production.

 Options

The Ajax Tocco Pachydyne is Equipped with 
a self-contained work station that can utilize 
a melting or heating coil.

Can be adapted for Ajax Tocco's standard 
line of table top or lift swing furnaces.

The unit is compact and portable for 
easy installation and movement. 

The operator panel is designed for 
remote mounting.

Heat Treat Coils

Channel Coils

Wide Oval Coils

Solenoid Heat Coils

Auxiliary Water Systems

Lift Swing Furnace

Table Top Tilt Furnace

Table Top Lift Coil Furnace

Pneumatic Lift Cylinder

Remote Control Cubicle

Features
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Low Profile Pachydyne
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Edge Chirikov > 1 Looks Doable
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Proposed Run Plan(s)

I. Establish conditions similar to 138239

• Establish the presence of EHOs both on the Mirnov and soft X-ray systems

•  Measure density rise and impurity accumulation

II.  Add EHO Drive (Amplitude Modulated HHFW or Acoustic RMA)

• Determine level of power and pulse length that can be reliably obtained. 

• Establish level of amplitude modulation that can be obtained at observed 
frequency of strongest EHO ~ 4 kHz.

• Sweep frequency of amplitude modulation from 2 – 8 kHz, and determine 
where maximum amplification occurs.

III. Scan drive power

• Select optimum point for EHO amplification, if some is observed, and scan 
drive power. 

• By looking at the swept results may decide to have some sweeping still in 
this case. 

• Interleave with shots with non-AM HHFW / no acoustic RMA.


