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Results from GNET Code

ICRH Efficiency Degrades with Heating Power and Neutral Density

Heating Power Scan

Overview

« With ECRH the ion temperature in HSX remains low

(< 100 eV) compared to the electron temperature (~ 2 Neutral Density Scan

keV) ICRH Power Deposition . Efficiency in HS N Efficiency in QHS ) g\;pB(;eSSI'[:eC(i)ag':(sO ;i%esl;?\/’;er IS _ Efficiency vs. P _ Efficiency vs. N, ICRH with and w/o Neutrals
e Wi i i o - o | Z, | o P S.n e (EL | :
Wlth hOt I0NS (a feW hundred eV) the dlﬁerenCe ‘E oo ‘ Hionﬂquratlon [ 6 ) .‘(-C g 6 ../ . °In hellca”y SymmetrIC (HS) é No\'K . ge T~ cx w No/ eutrals
between quasi-symmetric and conventional stellarator | 2. = 5. . emcency'on] I | *°Emoency configuration the heating is more £ | icrueiiciency® | 3 | 1cRH Eficienc . /,
. . n_% 0.006 o > . Pzt = o ° .. . . . > > ——
configurations may be more pronounced i 5. L] gl ' efficient than in quasi-symmetric 5 \ o , § =
. _ _ _ it e — R S S A (QHS) mode due to a better fast ion = & G S Sl S
— lon low collisionality regime becomes accessible e P () P e () confinement P e (W) N, (10 ) P (W)

Minority lon Distribution Function in OHS Configuration * In HSX the charge-exchange losses prevail over heating

— Effect of radial electric field can be studied

20 TR, 20 TEoE . There is a large V, distortion efficiency and fast ion orbit loss
* GNET code has been adapted to the HSX geometry & Pon =34 KW of the distribution function - Without neutrals the heating efficiency may get up to 40%

inside the resonance region
* High energy (> 5 keV) ions

* The code can predict (1) efficiency of ion cyclotron

. . : Electron and lon Temperature Scans
resonance heating (ICRH); (2) fast ion confinement;

Efficiency vs. T,
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(3) charge-exchange losses; (4) ion confinement in
different magnetic configurations
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configurations
*In QHS a distortion is more
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exchange process and ions leaving the confinement volume
* Particle losses L e account for charge-exchange and orbits
beyond the last closed flux surface

* Particle source S, IS determined by neutrals (AURORA code)
* Minority ion distribution function f_;, is a convolution of a particle

Helically Symmetric and Quasi-Symmetric
Magnetic Configurations

Summary.
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