The electron gun in the
NSCL EBIS/T charge breeder

assembled

Core
= cathode, focus + anode
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The electron gun

Flexibility by modular design - shape electric & magnetic fields as needed

Bucking coils
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Core
~ = cathode, focus + anode
assembly comes
out through front

Two cathode options:
Heatwave 4" + 2", Type 61280M

Soft-iron shield Nominally 16.5 A/cm?
1.4 A(1.1pP) / 2.4 A (1.8uP)
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e-gun - simulations

Want: High current density
Use:  Magnetic compression
Fight: Space charge
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Emission from Titan’s 500mA cathode
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Cathode: -2000V
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Two cathode assemblies

The electron gun Simulation of extracted beam:

Challenge: Space charge + injection into magnetic field

14" cathode

1/4" - cathode: 1.4 A
e ; : :

. e-beam > 5+ 100E+0]

Calculations for injection into 0.4T test magnet ...
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Commissioning of e-gun and collector

1000

Measured extracted current:
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To be repeated with the 6T SC magnet > Measured

Fo5o, ™ 0.58 mm , o~
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Tests with ‘Papa’ in 2009

o

1/2" cathode

Papa core

Measured extracted current in 2009:

1000 - with 0.4T test setup
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250mA - and more ?

Currently ... reached 250mA of e-beam.
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Limited by radial energy gain during launch.
For injection into SC magnet: Cathode likely at bad position:
Highest B-field gradient beyond ‘crossover’ point of electrostatic launch.

=» Try to move cathode towards trap (~18mm relative to current posiition):

TriComp:
At this position, even
1A - 6T should be possible
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