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Development of the Electron Microbeam System

for Individual Cell Irradiation
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Abstract

A new electron microbeam system for cell study is under construction at Korea
Institute of Radiological and Medical Science (KIRAMS) on purpose of the low-dose
radiation effect. The system consists of electron-emission system, a beam transport
chamber, a cell-irradiation stage, and an image acquisition and position control system
of the cells. In this paper, the characteristics of the system by giving a special
attention on the beam detection system are described. A detection method for the
electrons incident upon the cell has been suggested. The electron gun and the beam
transport chamber have been confirmed in their function.
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Fig. 1. Schematic diagram of the electron microbeam cell-irradiation
system.




Table. 1. Specification of electron gun.

Parameter Specification
Provider/model Kimball Physics, Inc./EGH-8102B
Gun dimension length @ 750 mm, diameter : 151 mm
Cathode type Thoria—coated (thorium oxide, ThOs) iridium
Beam energy 1 ~ 100 keV (independently adjustable)
Beam current 100 pA ~ 100 nA
Spot size 500 um ~ 1 cm
Pulse capability pulse width 2 ps to DC, repetition rates up to 1 kHz
Beam focusing and deflection | magnetostatic
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Fig. 2. Variation of the emission current Fig. 3. The effect of beam energy on
according to the source current with the emission and final beam current(with anode
beam energy of 50 keV. and lens varied for optimum beam).
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fluorescent
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the electron beam alignment.

Fig. 7. Illumination of the
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Fig. 8 Cell image acquisition and movement
system.
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