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Development of Heat Conduction Type Cesium Injection
Device for Negative-Ion Source for JT-60U.
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In the negative-ion source for JT-60U, cesium (Cs) vapor is introduced into an arc
chamber to enhance negative-ion production rate. Conventional Cs injection devices were
often broken by high voltage noises occurred during the ion beam acceleration. To make
higher noise-resistant, the development of a newly heat conduction type Cs injection device
and improvement of heater power supply to prevent heater break-down, were required.

To repair easily the Cs injection device after the heater was break-down, a new structure
of an inlet tube was proposed to be settled no heater located in the vacuum area and to be
heated up a given temperature through thermal conduction from the heated part of the
tube located the atmospheric pressure area. Thermal characteristics, such as temperature
rise time, heat losses and temperature distributions of the tube were calculated for some
types of the tube. Based on these calculations, a new device of the heat conduction type
inlet tube was designed and manufactured. The verification tests of the device showed
that the experimental results were agreed well with the calculated ones. After the test,
the new Cs inlet device was set onto the negative-ion source for JT-60U. The heater power
supply was also modified to be cut off during beam acceleration which makes high voltage
noises. As a result of these improvements, the heating system for the Cs injection devices

i1s now working well without break-down of heaters.
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