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A Lamb-shift polarized ion source is under construction for the Kyoto University
tandem Van de Graaff Accelerator (EN equivalent). A schematic diagram of the apparatus
is shown in Fig.l. High intensity H" or D beam from a duoplasmatron is accelerated to
about 14 kV and decelerated to 500 eV or 1000 eV. The expansion cup of‘the duoplasmatrgn
has a cone-shape with a slit inside and the 3.0 mm thick extraction plate with a hole of
7.0 mm in diameter is situated 2.5 mm from the duoplasmatron. Deceleration electrode is
placed 6.5 mm away from the extraction plate and is cooled with freon 113 in order to
prevent the spark between accel-decel electrodes. This beam is focused to a cesium:
charge exchange canal. The distance between the expansion cup of the duoplasmatron. and
the cesium canal is 11 cm. Since the magnetic focusing system is not adopted, the
position of the accel-decel-electrodes is very critical. Following the cecium canal are
defection plates to remove charged components from the beam and the beam enters into
the polarization region.

To polarize the metastable component of the beam, the method of sudden field-
reversal as suggested by Sona [1] is used. 8 solenoid coils produce the required
adiabatic field change and the rapid change of field sign for the metastable atom. By
applying the 10 V/cm quenching voltage in the required magnetic field the beam intensity
of the negative deuterium is reduced to about 2/3 or 3/5 of the non-quenching case.

The power supply of these coils are remote controled to choose the polarization mode of
operation.

The polarized metastable atoms are selectively ionized in a 25 cm length argon
charge exchange canal with holes of 15 mm if diameter. And the emerged polarized H  or
D™ ions are pre-accelerated to inject into the accelerator. The obtained beam intensity
of the polarized deuteron is now 5 nA. Prior to the injection the polarization axis of
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