OVERVIEW

TFTR ™
* Abrupt transition to enhanced core confinement in TFTR plasmas
with reversed magnetic shear - Enhanced Reversed Shear (ERS).

* ERS plasmas exhibit steep transport barriers near region
of minimum magnetic shear (r/a ~ 0.3 - 0.5).

* ERS transitions obtained with beam power ~ 28 MW and low applied
beam torque:

* Transport barrier evolution studied during subsequent
14 MW "postlude" heating phase.

* Beam torque varied at constant beam power during
postlude.

2. Overview-1



* Transport barrier evolution in postlude sensitive to beam torque:

» Postludes with counter-dominated or balance beam
injection terminated by off-axis MHD.

* Postludes with predominantly co-injection exhibit gradual
back transition from ERS regime.

* By varying beam torque, can change toroidal velocity and hence
radial electric field:

« Can separate ExB shear and Shafranov shift as cause
of enhanced core confinement.

* Find transport levels remain low over a wide range of
radial electric field.

« Changes in ExB shear clearly precede changes in
core confinement.

2. Overview-2



REVERSED SHEAR PLASMA GENERATED BY BEAM
HEATING DURING CURRENT RAMP
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3. Expt. Overview



NEW CONFINEMENT REGIME OBSERVED ON TFTR

WITH REVERSED SHEAR
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* Abrupt transition to reduced particle and thermal
transport in Enhanced Reversed Shear (ERS) discharge.

4. ERS/RS Comaprison



STEEP GRADIENTS IN ELECTRON
TEMPERATURE AND DENSITY INDICATE
TRANSPORT BARRIER IN ERS PLASMAS
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STEEP ELECTRON TEMPERATURE GRADIENT MEASURED BY ECE
IN ERS PLASMAS WITH SMALL RADIAL JOG
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* ERS plasma jogged outwards 0.06 m in 25 ms.

* ECE measured by 20-channel grating polychromator with
effective channel spacing ~ 0.05 m.

6. YG Jog Data



VARY BEAM CO-FRACTION DURING POSTLUDE
TO CHANGE TOROIDAL VELOCITY
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7. Cofr Scan



DEGRADATION FROM ERS REGIME OCCURS BEFORE
THE END OF CO-DOMINATED POSTLUDE
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CORE DENSITY RAPIDLY DEGRADES DURING

CO-DOMINATED POSTLUDE
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* Electron density degrades before electron temperature
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during co-dominated postlude.
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