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ABSTRACT Initial setup

\We analyzed evolution of corrugated structures using gyrofluid code ¢ R=1.8m,a=0.6/m, By = 2.5T
» Shaping effects are considered (A = 0.1, k = 1.5, 6 = 0.3)

* Profile is fixed by external heat source.

developed by Yagi[1].
From the simple calculation using model equations and traffic jam model
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[2], spatial scale and the life time of corrugated structures are affected by —all_
collisional diffusion and neoclassical poloidal flow. | 2| —)
eQur simulation results reproduce the tendency suggested by our i i
calculation and traffic jam model. “|
1'%.2 0:4 0.16 0.8 %.2 014 0.16 0.8

r/a r/a

Results & analysis

eRecent experiments in KSTAR have exhibited the evidence of the non- Check the effects of i, 02 Tio = Ekev Mo = 10X 10194 m
diffusive avalanche-like electron heat transport events without MHD . apove 3 figures contour plot of 04 T 3 3 I3
instabilities[3]. a/Lr; é_- 722 : ":

eAlso, gyrokinetic simulations showed corrugated structures of 4T and + Linear growth rate of ITG
correlated E X B staircase structures [4,5].

 Theories explaining the profile corrugation :
1) Vorticity mixing based on Self-Organized Criticality (SOC) dynamics|6]
2) Traffic jam model [2]

 Based on traffic jam model, with

0.0T + AST 0, 86T = x,028T — x,048T — 107 6T
A8T,

instability is the same.
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* Corrugated structures sustain for 2. Ty = 1keV ngo = 1.0 X 10

5
)
_ 13
o P
|1

0

a longer time for lower k.,
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* Below figure : time averaged
(t=1-2) a/L;

: 2y/X2Xa | -
scale length of the structure is Afq, = MZTOLL and Yimax = 5 ~— * Scale length of structures : o™ o g1
.10 = 1keV n;g = 1.0 X m-
Case2 > Case 1> Case 3 Sett?ng Kp. =0 :
° | | [ . . - )
Model equation and primary analysis 4 Tgase? S e !
3-field gyrofluid equations used in code [1] {2 =t
* Jon continuity equation 1
aw 16(1) 10 q | . |

— o, TKn 55 + AV}\V = €wqF + p, - 37 (7‘ - ﬂncUP) — ,DE,LlVfF (1) 05 055 06 065 07

« lon parallel velocity equation e Time [a2/pscs]
[

— % = —AVF + 4uV2V — p, .Up — A N %E\/ﬂmv + %AVHT (2)  Check the effects of  and y,

* |on thermal equation * Similar analysis based on Eq. (4) is
10¢ 10¢ : 4.T;y = 1keV n;o = 1.0 x 102°m~3
=3 nO(r) ( dt t KT T 69) I; (T) ( T Kn 3 T 09) (3) adJUStable' Set 10 times higher u and y
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Up =V + p,— (ar Koy E): poloidal velocity j
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Primary analysis based on traffic jam model

For (0,0) mode, assume V; ~ 0 and high aspect ratio limit. CONCLUSION & Future Work
Then, model equation becomes e Corrugated structures of a/Lr; are observed in gyrofluid simulations.
U, -Up = 0,0F = k,,.0T ordn = 6¢ = (Knc 1:T ) oT
4 eTheir tendency follows the prediction by primary analysis using model
—(6n pEV1kncOT) = —piuViKnc ST equations and traffic jam model.
“no S — Ty =r = x, V26T
L 3n0dST _ X1 p2n D2k TAST 02k (En | ((1+1’) ) )T )dzaT 4) e|n the future, radial correlation length and correlation time will be
2Ty dt = To + Prmet L xoe \2°7° T ne)i0) arz’ calculated and check the tendency based on our analysis.

which is similar to traffic jam model [2].

Based on simple analysis, as k,,., 4t and y increase, spatial scale of ACKNOWLEDGEMENTS / REFERENCES

corrugated structure increases but its growth rate decreases. [1] 5. Tokunaga et al., Nucl. Fusion 49 075023 (2009) [4] G. Dif-Pradalier et al., Nucl. Fusion 57 066026 (2017)

, : : [2] Y. Kosuga et al., Phys. Rev. Lett. 110 105002 (2013) [5TL. Qietal., Nucl. Fusion 59 026013 (2019)
Th US, Stru Ctu Fes won t SUSta IN fOr Ionger tl me. [3] M.J. Choi et al. Nucl. Fusion (2019) [6] T.S. Hahm and P.H. Diamond J. Korean Phys. Soc. 73 747 (2018)




