























Power threshold for Deuterium and Helium-4 are

similar and 2 times lower than Hydrogen

- P, Increases with torque in both Hand D
e P,, minimum similar for “He and D
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Pedestal Width Scaling with Pedestal Poloidal Beta

Observed in Several Devices
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Pedestal width from mass scaling experiments exhibit

4)Y? and very weak p;, dependence

(a) 0.12 T T T T T 30 ) H
0.1 E Deuterium\ A_/ , —: 25 ] D
A E L
- 0.08 JT_6OU é ] m 20
Y 006 F 0w 2 o 15} 133826 DIII-D
< AN : K~ 131498
0.04 - ) ~ Hydrogen - 10 I
0.02 ; b
o:f.',..l...|...|...|...|...: Ptot

0 0.02 0.04 006 008 0.1 0.12
0.315 Pool 0.2 Bpolo.s

0.7 0.8 0.9 1.0 1.1
YN
= JT-60U: Pedestal width (T;) in H/D experiment
scales with (Bg ,eq )%, (p;6)%?

e DIII-D: Pedestal width (total pressure) in H/D
exhibits dependence on B ,.4 but noton p;gq




Pedestal Width Scaling Combined with Stability Offers

Pedestal Height Prediction
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e Initial prediction for ITER: T
(favorable for Q=10)




Summary 1. Innovative Concepts Research is

Focused on Novel Solutions to Fusion Challenges

= Levitated Dipole: first full levitation
— Increased density, increased beta

= Progress in sustaining field reversed configurations
— FRC --sustained 10 ms
— Spheromak -- 34 kA

< New Divertor Configurations have the potential to
reduce peak heat flux




Summary 2: Scenario Research Has Increased

Confidence In ITER’s Success, but Work Still Remains

= Several experiments have demonstrated operational
scenarios that exceed the requirements of ITER

= Performance benefits from conditions not expected in ITER
(e.g., low density, T. > T, and high toroidal rotation). More
work is required to determine acceptability in ITER-like
conditions.

= Potential of steady-state operation is being realized

— Fully non-inductive and 100% bootstrap operation demonstrated
— Continued improvement in performance achieved through
optimization with respect to plasma shape, pressure profile, and
current profile
= Integration of high performance core with boundary solution
remains a significant challenge

— Performance with metal walls looks promising, but more work to
be done

— ELM suppression achieved but core performance impacted

— Significant issues with localized heat/particle handling in long
pulse discharges




Summary 3: Continued Research in Transport Provides

the Basis for Developing Predictive Models

= Progress in experimental validation of theory-based models for
particle transport

= New sources of torque are clearly identified: Intrinsic (VT,), Mode
conversion current drive, lower hybrid, and non resonant
magnetic perturbations

— Useful for increasing ITER’s rotation
< |nward momentum pinch identified on many experiments
— Potentially increasing rotation in ITER
< Toroidal field ripple decreases the energy confinement
= Internal transport barriers are observed on stellarators and RFPs

= Clear evidence of critical temperature gradient is demonstrated
— Reduced stiffness and rotation increases

< Evidence of zonal flows reducing turbulence
- Pedestal scaling with g,” is favorable for ITER




50 Years of Fusion Energy Research

PEACEFUL USES OF ATOMIC ENERGY

1958 : The world shared its vision
of fusion energy

2008: The world has committed
to share the realization of fusion
energy

< The need for fusion energy is
greater than when we started
our journey together

Progress demonstrated at this 22"d |AEA Fusion Energy Conference
shows we can move forward — with high and increasing confidence






