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ABSTRACT In this paper the back bombardment of electrons in rf thermionic guns
is studied for cavity design. We put forward that shortening the length of cavities can de-
crease the back bombardment power sharply and obtain electron bunches with better
qualities. The simulation results of back bombardment power and electron beam
parameters at exit of rf guns with various cavity lengths are presented. The idea has been .
adopted in the multi—cavity rf thermionic gun for BFEL.
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Fig.3 Average back bombardment power and the beam current at exit vs «
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Fig.4 Average back bombardment power and the beam current at exit vs.length of the first cavity
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Fig.5 Average back bombardment power and the beam current at exit vs. length of the second cavity
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Fig.6 Transverse traces of back bombardment electrons (“A”shows the position of each cavity)
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Table 1 The simulation results of two different multi— cavity rf thermionic guns

(W, and I are the maximum electron energy and the pulse current at gun exit respectively . )

RF gun No.1 No.2
. 1 20 26
cavity
34 52
length/ mm
52 52
W, [MeV . 2.06 2.74
IIA 0.724 0.683
average back total 15.0 37.4
bombard t
ombart en on 11.1 17.8
power /| W cathode
RMS x—direction 2.79 5.11
emittance/ (x -
mm ‘mrad) y —direction 3.47 5.71

TABERH 52mm (~ A/2)FER 34mm (~A/3)E B FHRED BB N FER
40%. FMEMBE A RANEY RN T E LM RARE, XAEENT RGP RENRHE;
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STUDIES ON BACK BOMBARDMENT OF ELECTRONS IN RF
THERMIONIC GUNS

Tang Chuanxiang and Lin Yuzheng
(Department of Engineering Physics, Tsinghua University, Beijing 100084 )

In order to suppress the back bombardment of electrons in rf thermionic guns, we have
studied the back bombardment power and beam parameters at exit of rf guns with various cavity
lengths by simulation. First, a single cavity rf thermionic gun is studied . The simulations show
that the average back bombardment power of a rf gun with a cavity of 15mm (~ 4/7)long is
only 1/3 of that of one with a cavity of 35mm (~ 4/3)long, at condition of constant rf power
input Fig.2).And then a 1/2+1 cell rf gun is studied about the different effects on back bom-
bardment between shortening the length of the cavities and increasing the rate of the peak electric
strength (a=Ep2/Epl) in the two cavities. From Fig. 3, 4, 5 and Tab. 1, we can see that with
appropriately shortening the first and the second cavities of a rf gun, not only the average back
bombardment power decreases but also bunches with better qualities can be obtained at the gun

exit. This idea has been adopted in the multi —cavity rf thermionic gun for BFEL.



