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Ideas for Low- & Intermediate-k Measurements
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Issures for Low- and Intermediate-k Fluctuations
e Turbulence:

- IFITG/TEM linear growth rates are well below ExB shearing rates, is furbu-
lence micro-tearinge

- Can we see interplay between turbulence levels, ExB, and zonal flows?
e Turbulent and coherent modes:
- Structure and magnitude of 0B.

List of Diagnostics and Measured Quantities
 Doppler Reflectometry
- Fluctuations with k = selectivity (2-10 cm).
- Time- and space-resolved velocity measurements.
> E, (ExB shear and connection to furbulence)
> Vpnase (When ve,g~0, turbulence ID)
> OVg,g (Zonal Flows, GAMs)
e Fast Radial-View Interferometry/Polarimetry Array
- MHz time response.
- oW proportional to 0B (when beam is through axis).

- Jp from dW¥W/dz. Constraint to EFIT. Complements MSE.
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Principles of Doppler Reflectometry
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wavevector selection:
(Bragg condition)

wavevector resolution:
(Gaussian beam: w=e"! width of amplitude)

frequency shift (-1 order):
ﬁ H
Aw=K v >~K v, =

fluctuation velocity:
V| = VExB T Uph

probing
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M. Hirsch, et al., PPCF (2001)

Measured quantities.

1)
2)
3)

Tilt angle 6, selects k .
For small on/n, received power vs 0., gives k  spectrum.

Can measure mean flow and perturbations. If veg>v . then Aw gives

Ve, OF E. If Ve, 5~0, Aw gives Von-
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Doppler Reflectometry Results from ASDEX
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vExB>>Vph H-Mode E, Radial Profile
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From G.D. Conway et al., IAEA06
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Case 3: Vg, - Plasma flow perturbations

Complex spectra Aexp(i@p)
sliding FFT

=3 £S5 SMH, A=3 S0
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* Coherent oscillations - Geodesic Acoustic Mode (Zonal flow)

* Important : Turbulence drives ZF - regulate turb. (saturation

mechanism) - transport

Generate time series of f and A
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Preliminary Measurements from DIII-D
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CER Data mapped

to Cut-off Layer
Position (Reversal point
for ray tracing results)

Vpo from average

negative frequency
<f> = Int(f S(f))df/Int (S(f))df

Voo from m = -1 feature

= \/ . from Gaussian fit

pol
to m = -1 feature

= v, from CER data

@ BS from GENRAY ray tracing
o FS from GENRAY

L. Schmitz et al.
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FDTD 2D Code for Design and Interpretation
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ITER Doppler, Ez Contour

-15° I.dunCh, f=160 GHZ, X-Mode Amplitude Response, X-mode,

15° launch, Scenario 2, N/n=.001
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Fast Radial-View Polarimetry Principles
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Faraday Rotation Angle
U =2.62 x 107 13)\? /n(z)B(z) - dl = 2.62 x 10_13)\2/B||n(z)dz
Fluctuating Part

U = 2.62 10_13)\2/ {B”(z)no(z)dz + BHOﬁ(Z)} dz

Equilibrium Part

Uy = 2.62 X 10_13)\2/B|‘0(z)n0(z)dz

Az
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Fast Radial-View Interferometry/Polarimeiry Array on NSTX
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Arrangement for Generating Two Orthogonally
Polarized, Frequency Offset Beams

Directional

coupler
Isolator W 4 N )—
aveguide
Fixed frequency v twigq ¢
100mW 100 GHz Q i) | O\
5 [ I

Gunn oscillator

Single side-band A 100 GHz
generator power amplifer 300 GHz + 10 MHz
10 MHz crystal passive tripler
oscillator

Optical Arrangement for Polarimetry on NSTX

o Polarizer

Plasma

: Carbon
...................................... \ L tile

Beam splitter
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