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What does thistopic mean?

With alpha particles, both their energy and position are relevant. We need to
maximize the positive and minimize the negative properties associated with
energetic particle confinement.

|. Weneed to know wherethe alpha particles are to determine heating
propertiesfor ignition scenarios

A. Classical confinement with field errors (together with plasma transport
properties) gives prediction for heating and burn development.

[see figure on control of ripple-induced loss |



Dramatic Progress in Detailed Understanding and the
Control of Ripple Induced Loss

Depletion of 3.5 MeV confined
alphas in the core of reverse
shear plasmas on TFTR
consistent with enhanced ripple
transport for q(0)>1
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B. Alpha population needs to be measured

1. “Single particle effects’: e.g., knock-on effect, double charge
exchange, escape spectra, etc.

2. Self-consistent plasma effects as a diagnostic
a. lon cyclotron emission
b. TAE and other Alfven signatures
[see g-profile diagnostic figure and TAE figure]
c. Fishbone signatures
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#49382: probe H302 via channel 131




|I. Activeintervention using alpha particle effects

A. Suppression of saw-teeth (but what about monsters?)
[ see sawtooth figure]

B. Waves and “buckets’ to control He build-up, energy exchange,
current drive, seed currents (highly speculative)

[see lost alpha probe figure and bucket transport figure]

C. Using instabilities to control burn characteristics



SAWTOOTH STABILITY ISCLOSELY CORRELATED
WITH ALFVEN MODES:
CRITICAL ROLE OF AEsON FAST ION
TRANSPORT AND MACROSTABILITY
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