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Fig.2 Density distribution of beams and CCD photo of quartz
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Fig. 3 Effect of magnetic field at pepper plate on measurement
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Fig.4 Waveforms of diode voltage. cathode emission current and beam currents for four-pulse mode
Pl DGR i A LS L PR A S e A R e BEL 0 ) e R
o FHLBOIN TR Z2 LM o T 18] B T A9 LA FE — 2% B b 3 BT A 25 2R 2 )™ A i 2 0B x oy T 1)
137 AR U5 (8 5) L 45 B L 7SR TT 7 AR L BEF- 228 @ 5808 2. 32 mm, AL L84 U7 AR AR 35 mm,
D) of 7 RSP 1 4 B A 3. 29 mrad . BT AU D7 AR RS EE O 115 mm + mrad. |y T AR AR kot R I R
29 300 kV., oL TSR A AAIE I y=1.587.8=0. 776 . L T HUU H — AL 5 R A 290 142 mm + mrad.,
A — A1 RIS BE S 568 mm « mrad, L BELER N B 5 DU Bk b R A 120 AL BRI b EL TR S B I E LA
2 P4 Bk e F AR AR A R TR AR I — s A O 7.5X107 A/ (m + rad)?

60 60
X Lo Z 40
T
3 ‘Ai\ i | | S 30
S TERLERL N N A .
= 20 [ | / (] 20
S ATTAYAVAVIY
nf i J \_v \/j/ \ v \\’/‘ \J/‘\ 10
- (e
0 : 0
0 20 40 60 80 0 20 40 60 80 100
position/ mm position/ mm
(a) integral spots (b) density scan result (c) envelope result

Fig.5 CCD photo of integral spots, density scan result, and envelope result of four pulsed beams
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Fig. 6 Waveforms of diode voltage, cathode emission current and beam currents for two pulse mode
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Fig. 7 CCD photo of integral spots, density scan result, and envelope result of double pulsed beams
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Measurement of multi-pulsed electron beams emittance

Xia Liansheng, Zhang Huang, Chen Debiao, Zhang Kaizhi, Zhang Linwen, Deng Jianjun
(Institute of Fluid Physics, CAEP, P. O. Box 919-106, Mianyang 621900, China)

Abstract; The emittance of multi-pulsed electron beams was experimentally measured using pepper pot and thus the corre-
sponding brightness was calculated. Different from using fluorescent screen as the recorder of beam divergence angle, a quartz foil
was used to record the information through Cerenkov radiation, which is generated by the interaction of electron beamlets and the
quartz foil. The phenomenon of beam rotation in magnetic field was observed in the experiment, and the integrated brightness of
double-pulsed and four-pulsed beams were measured. For the electron beam of about 600 kV, the divergence of beamlets was be-
low 2° when the magnetic field at the pepper plate was lower than 2.7 mT. The calculated brightnesses of the double-pulsed and
four-pulsed beams were 4, 14 X10* A/(m « rad)* and 7. 5X10” A/(m * rad)? respectively. The difference may be due to the move-
ment of cathode plasma.

Key words: multi-pulsed electron beams; emittance; brightness; cathode plasma
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