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DESIGN OF A HIGH CHARGE, LOW ENERGY, MAGNETIZED ELECTRON INJECTOR
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OrExploring the Nature of Matter

A schematic of the JLEIC accelerator complex. The Circulating
Cooling Ring (CCR) is shown in yellow
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Jefferson Lab is in the process of designing an electron ion
collider, JLEIC, to be built on site utilizing existing accelerator
facilities. The proposal for this machine is to have
unprecedented luminosity at a 45GeV center-of-mass energy.
The luminosity is heavily dependent on ion cooling in both the
booster and the storage ring of the accelerator. The injector for
the Circulating Cooling Ring Is presented:

To achieve the high Iluminosity for 45GeV center-of-mass
collisions, the ion beam must be continuously cooled. The
proton energy is up to a maximum of 100GeV/u, which
therefore requires the electron cooling bunches to have an
energy up to 55MeV such that they co-propagate in the cooling
solenoid channel. To improve the cooling efficiency, a
magnetized electron beam is used, The electron bunches are
produced in the presence of a uniform longitudinal magnetic
fleld. When the electrons exit this field they acquire angular
momentum, which if preserved throughout the CCR, will be
removed as the beam enters the fringe field of the cooling

Parameter Specifications

Energy at the cooler

Bunch charge
CCR bunch frequency

Bunch length at cooler (full)
Injector bunch frequency

Drift emittance
Gun voltage (DC)

20-55 MeV

3.2 nC

476 MHz

2 cm

43.3 MHz

36 mm-mrad

400 kV

The magnetic field on the cathode is chosen
specifically, in conjunction with the transverse
emitting size to result in a drift emittance,e;, of
36 um, calculated using:
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Is chosen so that it Is

The drift emittance
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cancelled by the cooling solenoid field, such that:
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Beath@g =
B.,,; and o, are the field and beam radius at the
cooler, fixed at 1T and 0.7mm respectively.
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