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Cooling With

Magnetized Electron Beam

Long solenoid of cooling ring provides desired cooling
effect, containing ion beams and enhancing cooling
efficiency, suppressing electron-ion recombination, and
counteracting emittance degradation induced by intra-
beam scattering, but putting electron beam into cooling
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represents a challenge.
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Electron beam suffers an azimuthal kick at entrance of |

cooling solenoid. But this kick can be cancelled by an
earlier kick at exit of photocathode. That iIs
the purpose of large solenoid near the photogun.
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Gun Test Stand

Six meter beamline consist of photocathode pre-
paration chamber, gun chamber, cathode solenoid
to magnetize beam, four lenses, three viewers and
two slits, vacuum pumps and beam dump

fos (=B (1) = S’
To achieve required luminosity of 10%* cm™ s, ion G0 = Ripeer = 1.56 mm (= 0.7 mm Beoo =a§
beams at JLEIC must be cooled. In general, this is B, =2kG Beoy =1 T B, r
accomplished when an electron beam co- energy recovery
propagates with ion beam moving at same average - SRF Linac r—f0] BU”Ch_ I.ength 60 ps (2 cm)
velocity, but different temperatures (T, <T), where SEPEIET (B2 476.5 MHz
energy of chaotic motion of the ion beam is Bunch charge 420 pC
transferred to cold electron beam. Peak current 7.0A
Average current 200 mA
JLEIC proposal relies on Transverse normalized emittance 10s mm mrad
\ ized B Coolin / Cathode spot radius — Flat-top (a;) 1.56 mm
Magnetlze €am Looling Solenoid field at cathode (B,) 2 kG

Beam on viewers
Cathode Solenoid Off

K,CsSb photocathodes provide
stable QE and lifetime

Summary & Plan

Cathode Solenoid

Power supply voltage 72 V
Maximum current 400 A
Field at photocathode 1.4 kG

* Photogun operates reliably at 300 kV

« Cathode solenoid can trigger field emission
but we have learned how to prevent this

« Have successfully magnetized electron
beam and measured rotation angle of
magnetized beam
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» Continue to characterize magnetized beam
- Different laser sizes
- Impact on beam emittance

One hour run with cathode solenoid at 400 A
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