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Current in an Electron Beam

In acertain particle accelerator, electrons emerge with an energy of 40.0 MeV
(IMeV=1.6" 1013 J). The electrons emerge not in a steady stream but rather
in pulses at the rate of 250 pulses/s. This corresponds to atime between
pulses of 4.00 ms. Each pulse has a duration of 200 ns, and the electronsin
the pulse constitute a current of 250 mA. The current is zero between pul ses.
(a) How many electrons are delivered by the accelerator per pulse? (b) What
Isthe average current per pulse delivered by the accelerator? (c) What isthe
maximum power delivered by the electron beam?

11
s 1y3 s am-9 \
(a)electronsper pulse= Jos (esy 0 ,A)(_ZSO e =3.13" 10" electrons/pulse
16107 C
(b) 102 “10°°
oIt _(@5010 A,)(2c_)g 10°9 _1oem
Dt rog 400" 10°s

() P= IDV =(250" 10°°A)(40.0" 10°V) =10.0 MW

i 4.00 ms o .
I i " 2.00x107"s
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