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Bifurcation in Transport Barrier Formation

® Transition in barrier formation is soft or hard?
o ETB: Fast transition of £, — hard transition

° I'TB: Experimental observation ?; Theoretical approach

¢ Analysis of I'TB based on CDBM model

© Constraint: Constant heating power Py inside ITB

© Proposition: Two stable solutions may coexist?

© Heat flux:
dr Py
= —nNn =
I Xar ~ 4R
© Pressure gradient:
,.dg 5 210 1\ dT dinT
=—gqR—=ngR— | 1+— | —, =

CETRy T R ( 77T> &’ " dinn

© Thermal diffusivity:
F(s,a) > v
xt8=C A

1 +Guws w3, qR



Heat Flux Relation

® Heat flux relation can be rewritten as
Py = [)?TB +)?NC] a

®* Normalization: Py and y are normalized by Py and y

r B? nT c? va
Pyo = 27° X0, Xo=C——
qR po 1+ 17 wpe GR
® Therefore
A _ﬁ P2 :XTB _ F(s, @) 3/2 ~ :/@
H Pro TB . 1+ Ga)% ’ NC .
®* We plot X
Py .
— = XTB T XNC

as a function of « for various values of Py, s and G.



Condition of Bifurcation

¢ Effect of Shafranov shift (G = 0, ync = 0)
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1.5 o2
1.0 =
0.5 |
0.0

0 1 2 3

® For s > 1.2, bifurcation may occur.

* Threshold power: Py = 1.25
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