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3. MHD and stability: g=1 sawteeth
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M(U .. from plasma Shaping Experiments in the TCV tokamak

6. Electron heat transport versus shape and collisionality

5. Confinement and geometry

o Camenen PPCFO05, Thesis06, NFO7
Angioni PoP03

Ohmic confinement at medium densities (Vuss ~ 2.5-10) Te, gradT-variation expts Triangularity scan (ves ~ 0.1-1) Gyrokinetic simulations
2 3<q,<3 3<q <4 Camenen PPCF05 Triangularity and many parameters varied linear, global (LORB)
] ] sl [ae6sxa0®m® | > | | | | HFS g, pr— e N g, LFS O0=-0.3 —
- Strong 7 increase with k, (k<~2.3) _ | " [ | . ComenenFor  0=+0-3
. . 7R BTN W A o SO 8 8 T
- Mild decrease with § (5>0) E4 T T 4
2\ 1(5) o [meaoxioee 0.6}
Is geometry sufficient to explain? @7 cuac, ¢ |2t am Y T y
ol SN N SR « 2EC depositign locations .
Moret PRL97, Weisen NF97 =02 0 02 04 06 -02 0 02 04 06 e Varying Py =Py +P 8=-0.4 8=-0.2 8=+0.2 5=+0.4
Heat transp Q. (shape geom., flux surf. avera e?zl Te- rao?ients) Cammon | ad PR, o _ vamenen HE07 0.2
P Xe Pe 9 & ' J d e™d M domiated re To sustain the same pressure profile at 6 =-0.4
ominated regime —4 0 0;2
Q, = —NgX <|V_p>)|2> % (no ETG in 0.2<p<0.7 range, tdhan tat t?] O-CTL d?man(:s O?Iy hacllf the thWG(;, 6=-0.3, n=10 6=+0.5, n=10
o due to high Z.¢ & high T./T;) ue to the reduction of x, toward negative 0. larger k, at 8<0, reducing the
gradient geometrical factor 25 e T e e s R mixing length o
local flux surface averaged Collisionality Vggs Camenen PPCFO5 e N T ' transport 2
#9856 6 = -0.41 #9788 5 =0.71 35;y?_[ying ) ' = zsz, 2::8: _ ® Xe'depends on C0”|S|Onal|ty Vefts g 1.5} . ng y/kJ_Z at IOW N
| N b deed rather than on e.g.: Tg, Ng, OF R/L1e, SR PR o
7/ NS RSLE, OSEL L : 0.5/ e
ﬂ Camenen with Veff— 0.1R Ne Zeff/ Tez = vei/a)De, X /\ | X | . | |
Moret PRL97 \ thesis06 where wpe = CUrvVature drift frequency. 0 02 04 06 08 1 0 02 04 06 08 f
X N * and e decreases with colisionality veg * As good as H-mode...
;

TR o 0z o4 06 08 Triangularity and collisionality dep. ~ Non-linear gyrokinetic s o m o w a

Gradient geometrical factor P Camenen PPCFO05

The SEF (Shape enhancement factor) evaluates the part of (in TCV L-mode, TEM-dominated) local collisional (GS2)  yinonisusrrcros GS2 linear
Tee-variation due to the geometrical shape factor, Camenen NF07 — — o
. . . . | =+0U. LCES™ +U. Heat flux, Mixing Length estimate [a.u.]
keeping same diffusivity x.(p) (and VT(0)) 10 @ o= 16+6L§F§=u-o$ §240.4 )
keeping sawtooth inv. radius p{~const (for similar profiles) g . 7| 5 0.4 B
) | Igl B NEI » 0.2 "
— |p=cte P J O 8 0 | .
--- SEF 6 _0'4 I07
1.5¢ '
i -— 2 i 0.6 12 14 16 1.8 2
58 p=0.55 2 P=0.70 K :
R 0. . a4 s S SV B S Xe m| -Variation with 6
LAV Tezl(nezeff) Vett Marinoni subPPCF 08
0.5¢ - - . . _
Tgansport swpulattlons rceiﬂehc_:t r?xp. Xe |(;1 TEI\/It_regl(;ne. GS2 non-linear
[ .
1, 1:5 , o , ~ ecrease of . towards high v, and negative heat flux versus pitch angle

X 5 * triangularity effect on x, smaller at high v, see also vs. pitch-angle hjgh Veff IO/W Veff
_ it ' _ _ _ 1/v,,=0.25 1/v,=2.5
SEI.: adequatel_y accoun_ts fo_r Tee-Variations with shape  but disagree for the radial dependence: possibly a global effect. 10— T 10 T
In OH medium density discharges (v ~ 2.5-10) I yaty | z
" "y . | . I :HIF:)ass/HEoth% :H%ass/HEot~5%
EC confinement at low densities (Veg ~ 0.2-1) Lmeqr anql non Ilhear GK simulations of heat transport o |
. * Negative triangularity 5 A3
Central ECH and covering a | difies th bet the toroidal _ I s 2RI oed raoned
Ip [kA] 5 » e 1 5 » ntrappe Jlrapped: |
- large &-range: - 0.6 < 5< +0.5 )_mo Ifies the resonance between the toroidal precessiona 2 | =
0 drift frequency of trapped electrons and the mode frequency, & 2

TV~ ° Strong te.(6) dep. found, |
) . reducing the growthrate y of the mode

.8 10'¥ne_av)%46 [ms]

—t
—h
— T—T T T —

AN e et asymmetrical in o, unlike SEF | | 107 e i
S w b—f g W No more explained by SEF 2) enhances the local shear, increasing k; of the mode. ' i AN
P \ - | | - .

T . : . n n nd on collisionali

06 S04 =02 500 02 04 onIy. Xe Must vary with o. Sha.p.es eﬂ_:eCtS O Xe @ d TEe depe d on collisiona ty | 10602 04 05 g.s 1 1.2 10002 04 05 2.8 1 1.2

i epsos o 08 Pl NES Weicon NEos * Collisionality unifies the description of OH & EC transport (different v) UBy/ i SUbPPOE 08 UBy

/. Innovative ideas, prospects, e.g.

8. Conclusions
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