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Kane scheme
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spin

Bac

T=100mK

Motivation: Solid state QC with quantum dots
(Kane proposal)

B. E. Kane, Nature 393, 133 (1998)

Switch on/off:
Electron mediated
coupling between
nuclear spins

Bac flips nuclear
spins at resonance

Control of strength
of hyperfine interaction

Voltage controlled
oscillator

Readout: 
nuclear spin
electron spin
orbital wavefunction
capacitance meas.



Fabrication studies
Wolfgang Schnitzler, Norbert M. Linke, Johannes Eble, Ferdinand Schmidt-Kaler, Kilian Singer

Realization of a novel deterministic source of single atomic
ions

Cold linear crystal of 40Ca+ ions

1 NV

2 NV

3 NV

color centers in diamond
cooperation with: J. Meijer (Bochum), 

J. Wrachtrup, F.Jelezko (Stuttgart)

10 µm

Solid state QC with quantum dots
B. E. Kane, Nature 393, 133 (1998)

Reduction of the threshold voltage of 
Semiconductor devices

T. Shinada et.al., 
Nature 437, 1128 (2005)

C

J. Meijer et al., Appl. Phys. A 83, 321 (2006)

1cm

Trap Setup
+ top-down method
+ only singly charged ions

are needed
+ independant of dopant

atom
+ low energy (<1keV)
+ nm resolution

- limited throughput
- only shallow implantation

J. Meijer et al., Appl. Phys. A 83, 321 (2006)

AFM Tip

Segmented Ion Trap

Electrostatic
Einzel-Lens

Substrate
Translation Stage

Simulation results of focussing @T=100µK

Segmented Paul Trap as perfect 
point source for laser cooled ions



Deterministic extraction of ion crystals
and detection with EM tube
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Einzelspin auslesen

Einzelspin
auslesen Farbzentern in Diamant



Motivation: NV colour centers (Universität Stuttgart)

Prof. J. Wrachtrup / F. Jelezko (Universität Stuttgart)
J. Meijer (RUBION, Bochum)

[NV] color center
Wavelength 637 nm
Linewidth 24 MHz
Dipole Moment 1×10-29 Cm

ms = +/-1

ms = 0

3E

3A

optical
excitation fluors@637nm

2.88GHz

0.3nm

T=1.6 K10 µm

1 NV

2 NV

3 NV

2 MeV: spot size 300nm



Supraleitende Qubits
Herstellung

Josephson Kontakt Josephson Kontakt



RCSJ Modell SL Qubits

Josephson Kontakt - Schaltstrom Protokoll – Manipulieren und 
Auslesen



Protokoll Wellenfkt im SL Qubit Potential

Qubit
Spektroskopie

Schema



Rabi
Oszill.

Spin
Echo

Aufbau – 1 Qubit



Aufbau – 2 Qubits Schema 2 - Qubits

Gekoppelte
Rabi-
oszillationen

iVXk6xee iVXk6xee 


