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Outline

Magnetic fields at the KATRIN main spectrometer

Determine the position and orientation of the Bartington magnetometers

Precision of this determination

Comparison to laser tracker measurement

Magnetic field analysis
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Magnetic Field Systems at the Main Spectrometer

Earth Magnetic Field Compensation System (EMCS)

Superconducting Magnets

Low Field Correction System (LFCS)
Air Coil System
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Systems for Measuring the Magnetic Field

4 x Mobile Sensor Units (MobSU)

Vertical Magnetic Field Sensor System (MagSen-V)

24 x IPE Magnetic Field Sensors

14 x Bartington Magnetometers

MobSU
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Sensor Islands
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Determine the Position and Orientation

Determine laser origin from laser point coordinates:

Determine magnetometer origin from laser origin

KLaPoS (KATRIN Laser Positioning System)

Determine Euler angles from measurement axes

Determine 3D laser point coordinates
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Precision of the Method

Position uncertainty

Δ𝐿 = max
𝑖=𝑥,𝑦,𝑧

𝐿𝑖 − 𝐿𝑖
′

Orientation uncertainty

Δ𝜓 = max
𝑖=1,2,3

arccos መ𝑙𝑖 ⋅ መ𝑙𝑖
′

𝐿
𝐿′

መ𝑙2
′

መ𝑙2

𝑛 = 100 000
Δ𝑃 = ±1 cm
Δ𝜙𝑖𝑘 = ±0.095°

0

1000

2000

3000

4000

5000

6000

7000

0
,5

3
,4

6
,3

9
,2

1
2

,1
1

5
,0

1
7

,9
2

0
,8

2
3

,7
2

6
,6

2
9

,5
3

2
,4

3
5

,3
3

8
,2

4
1

,1
4

4
,0

4
7

,0

co
u

n
ts

uncertainty of ΔL in mm

0

1000

2000

3000

4000

5000

6000

7000

0
,0

1
0

,1
0

0
,1

9
0

,2
8

0
,3

7
0

,4
5

0
,5

4
0

,6
3

0
,7

2
0

,8
1

0
,8

9
0

,9
8

1
,0

7
1

,1
6

1
,2

4
1

,3
3

1
,4

2

co
u

n
ts

uncertainty of Δψ in degree

1σ 2σ 1σ 2σ

𝑃2

𝑃1

𝑃3



23.07.2017 Bachelor Thesis of Tizian Römer8 Optimizing the Orientation Determination of the Bartington Magnetometers

Precision of the Method
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KLaPoS User Interface
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KLaPoS User Interface
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Comparison to Laser Tracker Test Measurements

Difference of position in mm:

x

1.9 −1.2 7.0

zy

Difference of measurement axis 1:

Difference of measurement axis 2:

Difference of measurement axis 3:

0.18°

0.23°

0.19°
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Magnetic Field Analysis
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Magnetic Field Analysis
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Magnetic Field Analysis
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Summary

Equipped KLaPoS with all necessary features

Developed error calculation

Successfully tested method of position/orientation

determination

Found discrepancies in magnetic field analysis


