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ABSTRACT

The main objectives of this study are to dmrelnp and test the beam diagnostic system for
bunched electron beam including: 1) design, construct and test square-frame steering magnet and
test a quadrupole magnef; 2) test the beam current monitor using a ferrite toroidal core with
tested pulse from a signal generator; 3) test and calibrate the beam profile monitoring system
using a tested laser beam substitute for a real electron beam; and 4) study and test the beam
emittance measurement systems with quadrupole-scan and three-screen techniques.

The square-frame steering magnet test results that the total integral field along its axis is
about 685 gauss-cm at applied current of 2A. The integral field can deflect electron beam at
about 3.5 degrees for 3 MeV beam, The quadrupole test gives us its effective length at about 7.6
cm and field gradient linearly proportional to applied currents. |

By assigning some parameters as used for real electron beam, the output pulse from the
test of current monitor can be analyzed for the number of electron contained in this pulse which
proportional to its peak current linearly. To analyzed the captured image from the test of
transverse beam profile monitor system, a computer program BAP is constructed, The program

" displiys the relatve iiensity distribution of the image which fmplies 1 election distibution. 1t

can also calculate for transverse beam sizes in both horizontal and vertical planes.
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The measured transverse beam emittances of the tested laser beam are about 5 mm-mrad and 6 mm-
mrad for the quadrupole-scan and three-screen techniques respectively. The initial beam size of this
laser source is about 3 mm. According to the Bearn Optics simulation, we found that the necessary
condition for three-screen technique that the beam should be focused farther than the first screen
position.

At present, all components of beam diagnostic system are completely installed and ready to
be used with real electron beam in SURIY A project.




