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An lon Beam Probe is being developed to measureespatential distributions of the LATE(Low Aspect
ratio Torus Experiment) plasmas which are formed amaintained solely by electron Bernstein wave
heating and current drive. lon sources of N&" and RB have been made. Performance tests of the ion
gun in the test bench and injection tests of icanein the LATE device have been carried out. Qlesker
center positions of beams are almost consisterit gatculated ones. But beams spread in the toroidal
direction. It is a conspicuous problem in a lowexdpratio device. We are going to focus beams liygus
electrostatic quadrupole lens electrode. Energlyaeais being designed.

1. Introduction the data of ionization cross section[2] show that t
An ion beam probe (IBP) is a useful tool for secondary beam currents of 22nA’Nd.30nA K*
the measurement of space potential in highand 380nA RB may be detected respectively when
temperature plasmas where insertion of Langmuirl00 ; A beams are injected and the length of
probes is impossible. It can measure not onlysample volume along the primary beam is lcm.

space potential, but also other plasma quantitieSThese currents are sufficient for measurement.
such as electron density and temperature, Overall IBP system is shown in Fig.1

magnetic field and their fluctuations. schematically. The injection beam line is set at th
top port of the LATE device and the detection beam
2. The LATE plasmas line is set at the bottom. The injection beam line

In the LATE device, the spherical tokamak consists of an ion gun, a beam profile monitor, a
equilibrium configuration is formed solely by total beam current monitor, a toroidal sweeperand
electron Bernstein wave heating and current drivepoloidal sweeper. The ion gun consists of an ion
and the plasma current is carried by a high energgource, a Pierce extraction electrode, and cyliadlri
electron tail[1]. lens electrodes. The beam ions are acceleratenl up t

Plasma parameters of typical discharges in the- 20 keV, here. The poloidal and toroidal sweeper
LATE device are following: plasma current ¢ change the injection angle on the poloidal plareg an
10kA, electron density .n= 10" ~ 10%cm?® and in the toroidal direction respectively. The deteati
electron temperature, F 70eV when toroidal field beam line consists of a poloidal deflector, a twabi
B; = 480 ~ 720 Gauss and vertical field 815 ~  deflector and an energy analyzer. The poloidal
125 Gauss. Plasma major radius is 22.5 cm, plasmdeflector and the toroidal deflector guide a
minor radius is 15.5 cm, and aspect ratio is 1.45. secondary beam to the entrance aperture of the

energy analyzer, and adjust the incident angléef t
3. Overall IBP System design beam to the energy analyzer. The energy analyzer

To investigate confinement and transport consists of a pair of parallel electrodes and split
characteristics in such wave driven sphericalplates detector. The incident angle of the beam to
tokamak plasmas, we are developing an IBP systerthe energy analyzer is 30 degree. This is the
for potential measurement. We use alkali metal iondProca-Green type energy analyzer[3,4] and it has
(Na', K*, Rb") with energy ~ 20 keV so that the second order focusing property.

Larmor radius of the secondary ion is large enough
to escape from the plasma. Calculations based on



W NN NN NN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B B M W W W ~»

1 [Injection Beam LineI
1

‘
— 1
Ton Gun 1
1 Gate Valve 1
i 1
! 1
1 ~ 5
1 qZ L7 1
1 N
1 Toroidal Sweeper \\\ .
1 N :
: {/ ~15m 1
i Primary Beam 1
g Poloidal Sweeper & 1
1
! 1
! 1
1 Beam Profile Monitor & 1
: Total Beam Current Monitor 1
1
I‘ Insulator Ring 1
o« m - Y. -
ZA
- =
A

-
i - —=1
Insulatar R'“ngetectlon Beam L|ne| p

S Poloidal Deflector

Energy Analyzer

o EEEE ...

I

consistent with each other when the beam energy is
~ 14 keV. But when the beam energy becomes
lower, the difference appears. It becomes ~ 2 cm at
the entrance of the poloidal deflector when the

beam energy is ~ 8 keV.

Thirdly, the detection beam line and the matrix
plates detector(8X 3 24ch) instead of the
energy analyzer are installed into the LATE device,
and following tests are carried out. Injected priyna
beams are guided by the poloidal deflector to the
matrix plates detector and the cross section of
beams is examined. The observed positions of beam
center changes by the applied poloidal deflector
voltage, which is consistent with the calculation.
A These test results show that the beam controlling
| LATE system meets the minimal demand level for the
measurement.

However, the beam spreading in the toroidal
_[H R 1 i direction is observed. While the beam diameter in
0 I _[“ e : the poloidal direction is ~ 1.5 cm, the beam

l diameter in the toroidal direction is more thamé c
j It is a conspicuous problem in a low aspect ratio
\ device. So, we are going to focus beams by using
o A 4 electrostatic quadrupole lens electrode.

1 5. Summary

: The IBP system to measure space potential
1 distributions in the LATE plasma has been designed.
1 The injection beam line and the detection beam
1 line with the matrix plates detector have been
1 installed into the LATE device and have been tested
1 Results show that observed center positions of
1 beams are almost consistent with calculated ones.
1 But beams spread in the toroidal direction due to a
low aspect ratio. We are going to focus beams by

Floor using electrostatic quadrupole lens electrode.

Fig. 1: Overall IBP System
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