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Polarized RF Gun Electron
Source

by using
gun walls as a source of
cryopumping to achieve the

necessary vacuuim




Advantanges of RF Guns




Issues with NEA GaAs
Cathodes

Both of these serve to reduce the quantum
efficiency lifetime of the cathode.

By reducing the vacuum pressure, both of
these effects can be minimized.




Past Experience In RF Guns




lon Back Bombardment
Simulations




(E-3)
100

B0

60

40

20

Time 250.420 ns:

TRAJECTCRY for HYDROGEN

Q/M Ratio: 4.824E+07

Sysfems, Ine.

nergy
dvanced




How Many lons Impact
Cathode in RF Gun?

In contrast, a DC gun produces on the order of 3x107 ions/C
striking the cathode at 10-11 torr .

However RF guns typically run in 10 torr range.

Max ion energy in DC gun ~100keV

 An RF gun should be able to support an GaAs cathode
at pressures higher then a DC gun, but lower than
current RF guns.
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Vacuum Test Stand
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Liquid N, flowed through water cooling lines.



VVacuum Measurements




Effect of RF on gun vacuum
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Cooling with Liguid Nitrogen
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Summary of Vacuum
Measurements

Why is liquid N, cooling not very effective?
How is outgassing in N, cooled gun explained?




Understanding Cryopumping

e “Getting cold” Is not enough

— Cooling with Liquid He is necessary!




Dark Current in Cold Gun

Reverse electron current factor of

Forward Dark Current (mA)

eDark current increases about 5x
for N, cooled gun!

*\We don’t understand this.
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Variable leak

New Test Stand
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Immediate and Long Term
Plans
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Summary

should be better

this Is encouraging!!!




