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This presentation : 
- how can we design these sensors using a 
systematic approach ?
- sensors outlines : on the surface of a 
sphere.
- theoretical tool :  “spherical harmonics”
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Max for Y21
but …
Y41 : not zero
Y43 : not zero

Y21

Y41 : not zero
Y43 : zero

2/3

Y43 : sensitive to the “width” s of the coil

Y43

Y41 : zero
Y43 : zero

Y41 : sensitive to the “high” of the coil

Y41
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How to remove the cross effects ? 
- by adjusting the high of the sensor

S21 (S2,-1)

Y43
Y21

S11 (S1,-1)
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Y40

S20
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How to remove the cross effects ? 
- by adjusting the high of the sensor

S21 (S2,-1)

Y43
Y21

S11 (S1,-1)

Y31 Y11

Y40

S20

Y30

S10

Y10

Y20

S22 (S2,-2)

Y42

Y22

The standard sensor 
for Y10 gives a signal 
to sources  3d order 

these sensors : 
 5th order

S11 (S1,-1)

Y31 Y11

Y30

S10

Y10

S (S )
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Sensor S21 : 
a more simple and rigorous solution

S21

2/3

CEFC
2008
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Sensor S21 : 
a more simple and rigorous solution

S21

2/3

CEFC
2008

Y43 and Y21 not exactly filtered

MOMAG
2008
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Conclusion : a new sensor concept
• Design of 5 sensor shapes for the identification of 3 

dipolar and 5 quadripolar coefficients 
– without cross-effects
– field perturbations : only terms in 1/r^7 or smaller …

• Use of all properties of symmetry and periodicity of the 
spherical harmonics

• Better than the standard sensor
– more robust (sensitivity to the position of the center of the sensors)
– but more complex and only “virtual” (!) 

• My feeling : possible with only 3 different sensor shapes


