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usxr data from hhfw power deposition experiment

D. W. Swain

Summary

I’ve looked at two shots with modulation and different phasings from the power deposition experiment. The two plots below show the modulated component of the USXR signal (roughly proportional to n2 T2), normalized to the unmodulated component. That is, we assume that the signal at any time can be written as an unmodulated component plus a modulated component:

Y((,t)=Y0(() +Y1(()*cos((t)

If n is relatively unmodulated, then the ratio of profiles Y1(()/Y0(()  ≈ (T2/<T2>, where ( is the normalized minor radius. 
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Normalized modulation profiles for HHFW heating with z ≈ 14 m-1 (left) and 7 m-1 (right)

The results show that the temperature change (and hence the power deposition?) is much more peaked for the 7 m-1 heating. The results for ( ≥ 0.35 are not useful, as the errors in the USXR signal profile become too large to make the ratio of signals accurate beyond that point. 

14 m-1 (0π0π0π phasing)

[image: image3.wmf]
Horiz. up USXR data, shot 112701 (0π0π0π phasing)

[image: image4.wmf]
USXR signals vs channel number at t = 0.300 s (left), and inverted emission profile vs r/a (right).
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Fourier transform of USXR signals, for 0.22 ≤ t ≤ 0.38 s.

[image: image6.wmf]
30-Hz component of Fourier transformed USXR signals vs. channel number (left), 
and numerically inverted 30-Hz emission profile vs r/a (right). 

[image: image7.wmf]
Left: Unmodulated Y0(r/a) @ 0.3 s (black) and 30-Hz Y1(r/a) (red).
Right: Ratio of Y1(r/a)/Y0(r/a).

For r/a ≥ 0.3, ratio is not meaningful because of large uncertainties in Y0 beyond that point. 

7 m-1 (-90’ phasing)

[image: image8.wmf]
Horiz. up USXR data, shot 112705 (-90° phasing)

[image: image9.wmf]
USXR signals vs channel number at t = 0.300 s (left), and inverted emission profile vs r/a (right).
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Fourier transform of USXR signals, for 0.22 ≤ t ≤ 0.38 s.

[image: image11.wmf]
30-Hz component of Fourier transformed USXR signals vs. channel number (left), 
and numerically inverted 30-Hz emission profile vs r/a (right). 

[image: image12.wmf]
Left: Unmodulated Y0(r/a) @ 0.3 s (black) and 30-Hz Y1(r/a) (red).
Right: Ratio of Y1(r/a)/Y0(r/a).
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