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Faraday Cup Array[1] Scintillator Probe[2]
Radial Cup Distribution . .
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General
- - . . . General
* 5 pylons, up to 3 radial cups per pylon, stack of 4 foils * Foil stacks are alternating layers of 2.5 um N1 and 2.5 um , ,
per cup mica * Functions like a mass spectrometer

* Scintillator light passes through a beamsplitter on to a CCD camera and PMT

* Wide spatial distribution poloidally and radially near the Ion energy and species determines deposition depth

wall e Measure raw current in Ni foils — Contributions from arrdy , o 5
* Poloidal locations below midplane: 9°, 15°, 21°, 27°, multiple species * 16 PMTs correspond to varied zones in pitch and gyroradii (energy)
330 + Nomenclature: Signal ID = Pylon #, Cup #, Foil # * Single location 180° toroidally opposite of Faraday cup array and poloidally

1 . rd
¢ e¢.g.213 =21 pylon from top, 1t radial cup, 3™ foil deep consistent with the 3 Faraday cup pylon

Energy Resolution per FOll Rough energy resolution, pitch resolution from apertures, Good gyroradii resolution (perp. energy), good pitch resolution, limited spatial

Proton Deuteron Triton - - - resolution
He3 (M Aloha (M wide spatial resolution , o , , ,
m P * Predominantly sensitive to fusion products and RF-heated 1ons. Beam 1ons can
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4 145-165 1.78-2.00 2.00-225 520-580 560-6.35 Found via SRIM code (WWW.srim.org)

* ORBIT-kick[5]: Hamiltonian guiding-center code that calculates changes 1n the
particles’ constants of motion (E - energy, Py - canonical momentum) due to a

External Heating and Magnetic Activity supplied perturbation
30 . . : :
o TRANSP Alpha Dist. TRANSP Neutron Rate An apalytlc form was used fo.r NTM mode&s?tructure[ﬂ while the mode
= — amplitude was reasonably estimated to be °°/5 = 10
g 2 Eywie * Run Parameters: 200,00 particles for each species, 1ms runtime, electrostatic
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* JET Pulse 99151: 1,=2.3 MA, By=3.4 T, n.=7x10"" m~, T.=8.5 keV, 95% tritium with residual deuterium and hydrogen 210 -05 00 10 -05 00 1 0 1 .

Po Po Po Po
* Low energy tritons and alphas have weak interactions. Strongest interaction is for

trapped alphas with energy in the MeV range
* Alphas experience 6.7% losses; tritons well confined with 0.02% losses

* Agrees with measured losses (left)

for minority RF heating

* Strong, low freq., MHD observed with a prolonged n=2 NTM

* Alpha distribution from TRANSP[3] shows majority of distribution > 1 MeV and originates from thermonuclear fusion
with some from beam-thermal interactions

Alpha Change in Orbit Topology
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= 10} 1 * Poloidal variation 1s evident and needs to be explained with modelling lost trapped orbits, so in =
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