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Table 1l Parametersof HIRFL-CSR eectron gun design

parameters parameters
eectron energy 5.5keV gun cathode radius 1.25cm
eectron beam current  3.0A gunperveance  1.1x10 °A-v-¥?
lenoid fidd strength 0.1T vacuum chamber radius 7.5cm
eectron beam radius 2.5cm relativigtic velocity factor 0.146
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Sudies of eectron beam temperature rise due to space charge effect of
intense electron beam in CSR e-cooler system

XIA Gorxing'?, XIA Jiawen', YANGJianchengt, WU Jun-xiat, LIU Wa?,
YIN Xuejun', ZHAO Hongwe®, WEI Bao-wen'
(1. Institute of Modern Physics, the Chinese Academy of Sciences, P. O. Box 31, Lanzhou 730000, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China)

Abgtract :  There exists the gradient distribution of radia eectron velocity due to ace charge fect of intense dectron beam, and
thisinfluences sgnificantly the cooling eficiency. By andyssof the gace charge fidd of intense dectron beam in the cooling section of
eectron cooler system, the variations of eectron beam velocity are given. In addition, eectron gets the transversa drift velocity and
meanw hile causes an additiona tenperature risein thiscrossng fied produced by space charge fidd and longitudina olenoidfied. Usng
the typical parametersof HIRFL-CSR ecooler sysem, some important conclusons have been drawn.
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