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For B = μ
0
.H = 7.35 mT       → f   ranges from 1.1GHz (k=0) to 2.65GHz (k  → ∞) 
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2. Optimization of the sensitivity

C. Comparison

Sensing element Intrinsic sensitivity
(T-1)

s1 1300 T-1 at 1.5GHZ, 7.23mT

s2 400 T-1 at 1.1GHZ, 7.9mT
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A. Conditioning circuitry

Output voltage expression at sensing element ends :

Sensitivity with complex components
Imaginary       

Real

Amplitude et phase :  et 
Réelle et imaginaire :  et 

Signal variations

Amplitude and phase :   ST   and   Sφ

Real and imaginary :  S
x
  and   S

y

 → Choose optimal value of φ
0

Sync with 
adjustable phase
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3. Noise sources

B. Voltage sensitivity performances

Sensing element
S

x

(V/T)
S

y

(V/T)
S

T

(V/T)
S

φ

(rad/mT)

s1 22 25 12 20

s2 1.5 2.0 0.7 -12
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3. Noise sources

C. Noise measurements

Noise level dominated by the noise from 
excitation generator.
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4. Conclusion

Conclusions

Magnetic sensor based on magnonic materials
• Sensitivity reaches about 20 V/T 
• Equivalent magnetic noise level as low as 100 pT/√Hz at 1kHz

First ways of optimization
• Spatial filtering of spin wave (rejection band) sounds promising but the actual realization does not 

improve the results. 
• A great attention has to be given to conditioning parameters (f

0 
, B

0 
, φ

0 
).
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4. Conclusion

Conclusions

Magnetic sensor based on magnonic materials
• Sensitivity reaches about 20 V/T 
• Equivalent magnetic noise level as low as 100 pT/√Hz at 1kHz

First ways of optimization
• Spatial filtering of spin wave (rejection band) sounds promising but the actual realization does not 

improve the results. 
• A great attention has to be given to conditioning parameters (f

0 
, B

0 
, φ

0 
).

Perspectives

Increase the intrinsic sensitivity
• Better spin wave filtering
• Other geometries
• Needs of a theoretical model as to determine relevant factors

Reduce noise level of the electronic circuitry
• Excitation generator
• Other detection method (phase detector, … ) 
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