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Jefferson Lab Electron lon Collider (JLEIC) bunched
magnetized electron cooler is part of Collider Ring and
alms to counteract emittance degradation induced by
Intra-beam scattering, to maintain ion beam emittance
during collisions and extend luminosity lifetime.

Magnetized Cooling

lon beam cooling Iin presence of magnetic field is much
more efficient than cooling in a drift (no magnetic field):

» Electron beam helical motion in strong magnetic field
Increases electron-ion interaction time, thereby
significantly improving cooling efficiency

» Electron-ion collisions that occur over many cyclotron
osclillations and at distances larger than cyclotron
radius are insensitive to electrons transverse velocity

» Cooling rates are determined by electron longitudinal
energy spread rather than electron beam transverse
emittance as transverse motion of electrons is
guenched by magnetic field

» Magnetic field suppresses electron-ion
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» Using spare CEBAF Dogleg magnet power supply
(400 A, 80 V)

» Learned that gun solenoid can influence field
emission

» First trials with gun at high voltage and solenoid ON
resulted in new field emission and vacuum activity

» Procedure to energize solenoid without exciting new
L field emitters
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» Measured beam sizes and rotation angles for different laser spot sizes
» Rotation angles are influenced by Larmor oscillation in gun solenoid

Rotation Angle between Slit 1 & Viewer 2 For 0.3 mm rms laser (at center)
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Q Making good progress in simulating magnetized beam using ASTRA & GPTJ L

rotation angle
» Delivered 4.5 mA DC magnetized beam
70 » Installed Harp to measure emittance
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» Switch to 32 mA 225 kV HV power supply

Electrqn beam §uff_ers an azimuthal kick at entrange of_ coolmg_ Experlmental Overview
solenoid. But this kick can be cancelled by an earlier kick at exit
of photogun. That is purpose of cathode solenoid Gun HV Chamber
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» Installed a gain-switched drive laser, to generate mA

» Run bunch charge up to 3 nC using the regenerative
amplifier laser and characterize the space-charge effect on

» Measure drift emittance and angular momentum
» Install and test TE,,, cavity to measure beam magnetization
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