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Motivation

Electron beam suffers an azimuthal kick at entrance of cooling solenoid. But
this kick can be cancelled by an earlier kick at exit of photogun. That is

Experimental Overview

Jefferson Lab Electron lon Collider (JLEIC)
bunched magnetized electron cooler Is part of
Collider Ring and aims to counteract emittance
degradation induced by intra-beam scattering, to
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Increases electron-ion interaction time, thereby
significantly improving cooling efficiency
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_ _ _ Bunch length 60 ps (2 cm) 25 — 60 ps
oscillations and at distances larger than cyclotron Repetition rate 43.3 MHz 100 Hz — 374.3 MHz o Niewer
radius are insensitive to electrons transverse velocity Bunch charge 3.2nC 0.7 nC (75 ps FWHM, 25 kHz, 225 kV, 0.76 kG) Screen
» Cooling rates are determined by electron longitudinal Peak curren = _
Average current 140 mA (400 kV) 28 mA (50 ps FWHM, 374.25 MHz, 100 kV, 0.57 kG)
enel‘gy Spread rather than eleCtron beam transverse Transverse normalized emittance <19 microns <2 microns
emittance as transverse motion of electrons Is Normalized drift emittance 36 microns 26 microns > Use slit and viewer screens to measure mechanical angular momentum
- - Cathode spot radius — Flat-top (a;)  3.14 mm 1.70 mm _ _ _ _ )
quenched by magnetic field Solenoid field at cathode (B,) 0.50 kG 1.51 kG » Use beamline solenoid and viewer screen to measure drift emittance

» Magnetic field suppresses electron-ion recombination
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» Focusing by cathode magnetic field causes mismatch = | ] = 2
oscillations resulting in repeated focusing inside cathode = m; 14 mA, 757 G, 90 hour run : s S 15; 28 mA, 568 G, 50 hour run
solenoid field which affects beam size at exit of solenoid © e o o 0w C b eui =100 Ky cathode Solono - 150 A
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» Modelled apparatus using ASTRA & GPT
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