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m Motivation and highlights m Sensitivity

« JT-60SA [1,2] presents a unique opportunity to study turbulence and * |Improves with laser power : o
validate models in a reactor-grade device * Depending on integration length, E :

. PCI [3,4] is a powerful technique that can provide full 8n profile, with densities as low as 10> m™ : {100 &
5n/n~10-% sensitivity, in the range 0.06<kp.<12 (potentially beyond: can be measured e E
ITG/TEM/ETG), with high spatial resolution in the center and at the edge § £

* Both k,and k, wave vectors at the edge, mainly k in the center I | :

» Suited for detection of complex spatial structures such as zonal flows o

+ Comparisons with gyrokinetic modelling mediated by a synthetic ouivalen power onlﬁgtectorfolrof;iF):l(W)
diagnostic

m Gyrokinetic modelling
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interferometer: images line-integrated =~ Bx* full current | 2|
density fluctuations in plane I 2 N * Linear analysis shows importance —:| - N A —
N . - 0 02040608 1 0 02040608 1
perpendicular to beam N TN B of retaining full physics, esp. ; p
e Localization is achieved by Selectlng Position 2 along chord ImpurItIeS, e.Mm. eﬁ:eCtS |
oriented along Bxk, [5] - ETG/ITG interaction appears minor = De 5=0 ce- De, 3 %0, 10 0B,
At | = De 570 with 05y - D.eCFD 570, with 05
* Good localization near tangency i Unfinished (non-steady-state) 50 =
point because Bxk, varies rapidly, 5- nonlinear e.m. flux-tube simulation | ="
and dp/dI=0 enhances effect 5 s s il :
(HFS edge In our geometry) ............................ E B
* dp/dI=0 also on the magnetic axis, e T
so localization there is good too e

Design criteria

=== Cut-off: +k, = 0.27cm ! S (ko | )] /max (]S (k. |F)])

» CO, laser wavelength 10.6 um
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Diagnostic Flange

« Tangential port assemblies | N
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P1 and P8 can fit 18-cm beam /o /. /o
 Chosen path resolves )
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Path distance from tangency point (m) PCI :
equipment above vessel
« Simple with no optics on the
B Spatial localization - S . . . . . vessel
« Measurement location vs k £ o}
direction is partially 5. e
double-valued: no localization | tsy——— s~ s |
loss in our geometry ... - \ fos =
as two locations have same p . . . . . A
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N 05 H“ “” B Conclusions
o “ “ | |, * Tangential PCI| system planned for JT-60SA, would likely provide first
_os| “m“ ‘“\‘ deep insight into turbulence in reactor environment and usher in the next
<l 0.2f "“ H“ o level of model validation
0 ”, | | | | | | « Measures full profile in all plasma conditions
o TP T Rowtionangle of kvector (rad) - 1 MHz bandwidth, 0.33<k<20 cm*, [5n dI>104 m™2
. . * Ap<0.1 (axis + edge), 0.4-0.1 at mid-radius (k=2-10 cm"’
%0 * Mainly k; in center, k, and kq at edge & ( ge) ( )
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