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Vacuum requirements:
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Time constant for electron capture (U™ &
b

ca. 10 s at 10™"° mbar

Presently achieved (closed system): 10"° mbar

Goal (semiclosed symlh): 10" mbar




E-IITRAP coolertrgpi |
‘parameters of decelerated ion beam

lon energy: | 7 4 keV [qu |
“lon bunch length: 1us
Repetition time: 10's
Intensity: 10° ions/bunch
Beam diameter: 10 mm

Beam emittance: 200 7 mm rad I

|
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‘ Time of flight for one round frip: 2.3 us |
(for U at B, = 4 keV/g) !
| el |
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HITRAP: parameters
of the Penning cooler trap
used for SIMION simulations

5 Tesla 6 Tesla sTestla |3
#1H2 H#3 H4 HS H6 #T HB HOHI0#11#12#13#14

trap for
electrons

(not to scale)

Total length of trap: about 56 cm
inner diameter: 5cm
14 electrodes with a length of 4 cm

spacing between electrodes #2 to #13:  0.05 cm
spacing to HV electrodes #1 and #14: 0.5 cm

potentials:

electrode #1 and #14: +30 kV
electrode #10: +200 V
electrodes #2 - #9 and #11 - #13: 0V
magnetic field at center: B =6 Tesla
magnetic field at z =+ 25 cm: B =5 Tesla

cyclotron frequency: v, (U??*) =35 MHz




Experimental scheme for electron
cooling in a Penning Tap
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Equations for thermalization of a
2-component plasma

Cooling time constant :
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Coulomb logarithm :
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Decay rate equations :
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RESULTS :
Electron cooling of U92*
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Time to reach 100 eV/q (s)
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Varying the number of 10ons




Electron Cooling in Penning Trap:

Surviving Probability of U%2* [ons
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Axial Detection and Cooling
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axial energy [arb. units]

Resistive Cooling of C>*-ions
in a Penning Trap

- final temperature: T = 4 Kelvin
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Conclusion

Accumulation of about 10° ions cooled to near 4 Kby
electron- and resistive coling every 10 s is feasible.
They can be extracted from the cooler trap and
delivered to different experiments.



