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BASIC ASSUMPTIONS A
= Fast lon (FI) slows-down within the MagSurf layer p + A p (i.e. p = const)

= Fast lon charge-exchange losses, velocity diffusion, pitch angle
scattering, electron screening, trapped orbits are ignored, lyscp = I

= Toroidal Fast lon current is defined by parallel velocity
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SUMMARY (

v'BTIR CAN BE USED FOR 3D CALCULATIONS OF NEUTRAL BEAM DEPOSITION IN PLASMA, |
FAST IONS ENERGY AND NB CURRENT DRIVE ANALYSIS

v'FAST IONS ENERGY AND CURRENT RADIAL PROFILES (OBTAINED WITH BTR BEAM MODEL) Trelax = 0.1...2.3s, Nturns ~ (1 ... 26) - 104

DEPEND ON INSTANT IONS DEPOSITION (NB IONIZATION RATE) IN PLASMA Ri: Trelax = 0.85s Rt: Trelax =0.76 s
v'NB IONIZATION PROFILE IN A GIVEN PLASMA TARGET (T/N) IS DEFINED NOT ONLY BY NB ~ 170 000 turns Rt: Trelax =1.5s ~ 260 000 turns ~ 120 000 turns
ENERGY AND AXIS AIMING, BUT IT IS HIGHLY SENSITIVE TO THE REAL BEAM SHAPE AND 1A NB >> 0.07 MA 1A NB >> 0.07 MA 1A NB >> 0.045 MA
INNER BEAMLETS STRUCTURE (6D), ESPECIALLY FOR OFF-AXIS INJECTION

v SHINE-THROUGH POWER LOSSES AND FW POWER MAPS ALSO DEPEND ESSENTIALLY ON OFF-AXIS beam CD profile is more peaked, but CD efficiency (i.e. NB current per 1A NB)
THE BEAM TARGETING AND 4D BEAM GEOMETRY is 1.5-2 times lower due to Te profile slope; Real (BTR) CD is shown for 3 target points .
»FOR DEMO-FNS OFF-AXIS INJECTION AT TE=10KEV THE OPTIMUM VALUES OF PLASMA
DENSITY ARE DEFINED BY EFFICIENT BEAM CAPTURE BY PLASMA AND CURRENT DRIVE (NB
DEPOSITION: NE (2) = 1E20 M3

»FOR DEMO-FNS: TO ACHIEVE OPTIMAL NB DRIVEN CURRENT VALUES (~ 4MA) THE NB AXIS
SHOULD BE AIMED BETWEEN Rr = 2.8 AND 3.3 M (WITH PLASMA AXIS AT R, = 3.2M). IN
FACT, THE SHAFRANOYV SHIFT ACCOUNT AND MORE DETAILED MAGNETIC GEOMETRY CAN
SLIGHTLY CHANGE THESE VALUES (ADD ~ 0.1M)
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