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Electronic Detection and
Resistive Cooling

• induced image currents
• kinetic energy of trapped ions is

dissipated in resistor R

dEion/dt = Pcool = -I2R

               cooling

LRC
U = I R
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Mass Spectrum of Trapped Ions

b) after cleaning
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- final temperature: T = 4 Kelvin

τcool = 132 ms

Τ = 4 Κ

Resistive Cooling of C5+-ions
in a Penning Trap
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°  non-destructive detection at T = 4 Kelvin

2,2 Hz

Measurement of the axial frequency

of a single C5+-ion
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axial frequency - 343 033 Hz
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- excitation at Larmor precession frequency
   νL = 104 GHz

- detection by continuous Stern-Gerlach effect

   B(z) = B0 + B2z
2

quantum jumps

Spin-Flip Transitions

of a Single C5+-Ion

spin down

spin up

time [min]

ax
ia

l f
re

qu
en

cy
 - 

36
4 

34
3 

[H
z]



-15 -10 -5 0 5 10 15
0

10

20

30

40 C5+

Larmor Resonance of
the Bound Electron

in Hydrogen-like Carbon

- novel double-trap technique
- linewidth = 7 ppb

 

 

 

freqency ratio νL/νc in rel. units  [10-9]
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- single ion at T = 4 Kelvin

- linewidth:  ∆ν
c
/ν

c
 = 9.10-10

Cyclotron Frequency Spectrum

of a Single C5+-Ion
in a Penning Trap

∆νc' = 22 mHz
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cyclotron frequency νc - 24 075 460.7 [Hz]


