Investigation of coupings with other DoF's
of OSEM shadow sensor
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1 Overview
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Figure 1.1: Original and wide cabity OSEM



2 Introduction
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2.1 Original OSEMs
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Figure 6.31: (a) An isometric and (b) cutaway drawings of the TM-OSEM.

Figure 2.1: Original and wide cavity OSEM][1]

2.2 Wide cabity OSEMs
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Figure 2.2: wide cabity OSEM



2.3 Test Bench
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Figure 2.4: Overview of the test Bech(b)
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Figure 2.5: Definission of each degree of freedom



3 Investigation
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3.1 Calibration
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Figure 3.1: Calibration result

3.2 Coupings with other DoF's
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Result in original(nomal) OSEMs
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Figure 3.2: Investigation points
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Figure 3.3: Coulpings with other DoFs in nomal OSEM



Result in wide cabity OSEMs

Output [V]

output [V]

Output [V]

10k
(]
S 1
E]
2
]
o 4t 4
A .
- POSItIOI"I]. ) , » & Measured{Widen)
- " ® o Fitted(Widen)
of PR SN N .
i —  8.62 x -10.8(Widen)
L i T
0.0 0.5 10 L5 2.0 25 3.0
Distance [mm]
Figure 3.4: Investigation points
2 Wide cabity OSEM, position 1, measured on 160613 5 Wide cabity OSEM, position 2, measured on 160613 2.0, Wide cabity OSEM, position 3, measured on 160613
_ 0.34 x + 8.42
e o —a—
e — e o
18 a8
— 5
o // 8.
| — e
1 46 -
2 2
F %09
14 3 4.4
«— | °
r//o’/"
1. £ 4.
1 a 7.
-4 -3 ) -1 0 1 2 3 4 —4 -3 ) -1 0 —4 -3 ) -1 0 1 2 3 4
Distance from center x [mm] Distance from center x [mm] Distance from center x [mm]
20 Wide cabity OSEM, position 1, measured on 160613 6.0 Wide cabity OSEM, position 2, measured on 160613 0.0, Wide cabity OSEM, position 3, measured on 160613
o e 0.039 x*x + 0.030 x + 1.33 e o P:-0.059 x*x + 0.024 x + 4.68 e o P:-0.051x*x +0.039x + 8.41
® e Y:0.053 x*x + 0.20 x + 1.35 ® e Y:0.051 x*x +-0.033 x + 4.90 ® e Y:0.017 x*x - 0.19 x + 8.37
18
5. 8. )ﬂ
r—\«\
1 - - \
=) =
EXL 380
14 [S] [}
o — 1 T
4. A 7.
1.
\7/
1 / a 7.0
-4 -3 -2 -1 0 1 2 4 -4 -3 -2 -1 0 1 2 4 -4 -3 -2 -1 0 1 2 4
Angle from center x [deg] Angle from center x [deg] Angle from center x [deg]
20, Wide cabity OSEM, position 1, measured on 160419 5 Wide cabity OSEM, position 2, measured on 160419 9.0, Wide cabity OSEM, position 3, measured on 160419
R 0096 x + 4.69 0016 x + 8.44
18 28
8.
1 =4 =
2 2
s 5
1.4 © 44 [<]
/_4!,/1!/'4
P!
L e 75
1. 4.
1 a 7.
=20 -15 -10 -5 0 5 10 15 20 =20 -15  -10 -5 0 5 10 15 20 =20 -15 -10 -5 0 5 10 15 20

Angle from center x [deg]

Figure 3.5: Coulpings with other DoF's in wide cavity OSEM
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table 4: Diagonl calibration factors at position 2, around center(z = 0 mm, or deg)

Calibration factors

DoF Original OSEM  Wide cavity OSEM
L 8.57 V/mm 8.62 V/mm
T — 0.067 V/mm 0.033 V/mm
\% — 0.022 V/mm 0.020 V/mm
R 0.0013 V/deg 0.00096 V/deg
P 0.03 V/deg 0.024 V/deg
Y 0.00095 V/deg — 0.033 V/deg
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Figure A.1: Conversion to IM tilt
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