
quNV – NV Center Sensing
Quantum Sensing Education Kit

Quantum Sensing by Diamond
Magnetic field sensing , Electron Spin Manipulation, ODMR 





Electron Spin Manipulation
Applying microwave radiation with 2.87 GHz to the NV cen-
ter drives the transition between m

s







quNV - Core Components



Helmholtz Coils
The three Helmholtz coils surround the sample stack. 



quNV - Variants and Upgrades
The core unit of the NV quantum sensing kit can be further supplemented 
and upgraded to either perform experiments with a single NV center or use 
the setup as a full quantum microscope.

For every variant, some components of the base system have to be exchanged for ones better suited for 





quNV - Sample Experiments 
Experience the properties of nitrogen vacancy centers in diamonds. Multiple 
experiments enable the user to conduct electron spin manipulation, ODMR 
and magnetic field sensing of different samples.

Rabi Oscillations
When you expose an NV center to an alternating electromag-
netic field in the microwave frequency range, the transition 
between the m

s
= 0 and the m

s
= ±1 ground states are driven. 

If you start with an ensemble initialized to the m
s
= 0 state, 

the system will begin to oscillate between the different states. 
This phenomenon is called Rabi oscillation, the cyclic behavior 
of a two-level quantum system in an oscillatory driving field. 



 
 
 

ODMR Microscopy
With ODMR microscopy, one can measure the magnetic field 
present in a whole area with a high resolution in order to ana-
lyze a certain sample, e.g., geological samples containing mag-
netic material, or biological samples containing magnetotactic 
bacteria.

Experiment Setup
In order to get the spatial resolution, a diamond with a very 




