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1. Introduction. Fokker-Planck modelling of the collisional TF ripple loss of partially
thermalized charged fusion products in TFTR has recently explained the main features of the
,,delayed" loss observed previously in TFTR [1]. The key to understanding the origin of a low
energy fusion product loss to the vessel bottom is the effect of the inward shift of the vacuum
flux surfaces in plasmas with minor radii less than the vessel radius. The calculated ripple
induced loss of partially thermalized charged fusion products is strongly dependent on the
poloidal angle, as well as on both the plasma major radius and the plasma current. These losses
also turn out to be extremely sensitive to the radial position of the detector, due to the poloidal
shadowing by the outer part of the vessel wall. These new calculations help to explain the
measurements of charged fusion product loss in both DD [2] and DT [3] experiments in TFTR.
2. Objectives. The present paper is a continuation of the Fokker-Planck modelling of the ripple
induced loss of partially thermalized fusion products in TFTR, an investigation which has been
initiated in Ref.[l]. The main purpose here is an investigation of the poloidal distributions of the
loss as well as the loss dependencies on the plasma current and on the radial position of
detectors. The present modelling takes into account the ripple induced transport of charged
fusion products in the presence of Coulomb collisions with the particles of the bulk plasma,
including the effect of the inward shift of the vacuum flux surfaces on the poloidal and velocity
distributions of the loss [1].
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3. Simulation results. Fig. 1 shows the poloidal distributions of the ripple induced loss of
alpha particles with E> 0.35Eo= 1.23 MeV ai / = 2 MA (Fig. la) and / = 2.5 MA (Fig. 16).
Curves / and 2 correspond to Fokker-Planck and Monte-Carlo calculations, respectively. It can
be seen that both distributions are in agreement with each other. The maximum loss takes place
at poloidal angles of 60-70° below the outer midplane at / = 2 MA and shifts to 70-80° at 2.5
MA. Nevertheless for / = 2.5 MA some weak loss level (< 10% of the maximum) is observed at
90° also. In the case of a low inward shift of the vacuum flux surfaces the losses at 1= 2 MA are
peaked poloidally within 30°-40° below the outer midplane, in agreement with previous Monte-
Carlo calculations [4]. The pololidal distribution of the alpha loss for / = 2 MA and low inward
shift is given in Fig. lc.
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Measurements of partially thermalized alpha loss at the bottom of TFTR showed a
..delayed" loss only when the detector port was radially above the shadow of the limiter [5]. The
calculated variation of the diffusive alpha loss detected at 0 = 90° due to the poloidal shadowing
of the detector is shown in Fig. 2. The radial size of the shadow of alphas with 1.2 MeV< E <
3.5 MeV is less than I cm and increases to 2 cm at E > 0.5 Eo. One can see that the increase of
the port height, Hal, from I cm to 3 cm results in a five time increase of the loss of alphas with
1.2 MeV < E < 3.5 MeV. This strong radial dependence of calculated loss agrees qualitatively
with the alpha collector loss measurements of Ref.[5].
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Fig.3 shows the plasma current dependencies of the measured and modelled alpha loss at 45°
below the midplane. It can be seen that the ripple induced loss corresponding to Fokker-Planck
calculations (solid line) is in satisfactory agreement with the observations. The reason for the
loss degradation at / > 2 MA is the poloidal shadowing of the 45° detector [1] from the loss of
partially thermalized alphas.
4. Conclusions. The measured loss of partially thermalised alphas in TFTR is explained at least
qualitatively by a ripple transport mechanism that includes collisional radial diffusion of
toroidally trapped particles with iyb = 102-103 cm s"x and stochastic ripple diffusion. The inward
shift of the vacuum flux surfaces strongly affects both the poloidal and radial distribution of the
lost fusion products, and permits the modelling results to agree with observations. Results of the
carried out Fokker-Planck simulations of the alpha loss dependencies on the plasma current and
on the NBI power as well as the radial and poloidal dependencies of the fusion product losses,
agree satisfactorily with the corresponding measurements and Monte-Carlo calculations.
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