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ABSTRACT

The presented system can processes the high current pulsed electron beam
of small diameter. The apparatus adopts a single hole to pick the data wben
the hole passes along the diameter of the electron beam. The PC, step motor,
optic grate and image processing sysiem consist of a close loop controls, which
controls the sampling interval and makes the hole sample at a predetermined
site. By this way it avoid the overlap of the light spots on the fluorescent
screen. The apparatus can process a electron beam of which the diameter is as
samil as ¢ 2. 5 mm. With a special circuit, the synchronism of image grabbing
and tbe pulse electron beam is realized, which diminishes the error of random
grabbing of image. In its construction, outside axial positioning with a sliding
key is adopted, which avoids the possibility of seizure when the transfer bar
moves. The system is water-cooled,which enables it to endure high power.
Some measures are adopted in image data processing, so tbat the data can be
processed in two minutes. Besides the measurement of emittance, a meaning-
ful research is also made on tbe effect of the thickness of the copper plate. Ttis
demonstrated that the system is effect to deal with the 4 MeV electron beam.
With a drift distance (from the hole to the fluorescent screen} of 630 mm, the
measuring range of the system is 0. 006 ~0. 100 ¢m + rad. The minimum pro-
cessed beam diameter is 2. 5 mm. The positioning of the hole is 4:0. 02 mm,

and the angle resolution of the system is 1. § mrad.
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Fig. 2 Schematic of measure faculty
1. Magnetic shielding 2. Copper plate with holes 3. Observation screen
4. CCD camera 5.Step—motor 6.ptical system 7.Optic grate

8. Secondary electron suppressor pole 9. Measuring sreen and its lifting system
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Fig.7 Plots measured in three times with an interval of 8 min
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