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Development of laser subsystem

for OSCAR-QUBE sensor:

Testing and characterization of performance
IN pulsed and continuous-wave operation.

- 1. INTRODUCTION

Nitrogen-Vacancy (NV) centers in diamonds are
opto-magnetic probes acting as solid-state qubits
making them ideal for electron spin-state
readout. A laser is needed to excite the NV
centers in order to measure the magnetic fields
by means of the changes in photoluminescent
intensity. This can be done by Optical (ODMR) &

Photoelectric (PDMR) Detection of Magnetic

Resonance.
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Source: Adapted from A. Haque Et Al.
https://doi.org/10.3390/jmmp1010006

Figure 1: Schematic of an NV center and an NV~ center.
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Figure 4: ODMR signals

« Support for PDMR
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Figure 3: Laser subsystem PCB Figure 5: PDMR signal

*22 °C, 1013 mbar
**22 °C, 0.68 mbar
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3. CONCLUSION

The final system offers a stable power output with
a standard deviation of 0.5%. Furthermore,
during long duration testing the thermal stability
of the system has also been proven. The system
can use ODMR and is PDMR enabled. Sensitivities
can be enhanced thanks to pulse methods with a
minimum usable pulse width of 100 ns. This
thesis takes part in the 'Orbit Your Thesis!
program of ESA Education.
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Figure 6: Pulsed ODMR results for 5 us pulse
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Figure 7: Oscilloscope measuring the
system response on a 100 ns pulse

Figure 8: Temperature in relation to the
potentiometer setting
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