LQXFAO2 preliminary magnetic measurements results
O01Nov2024
J. DiMarco, M.Baldini




Alignment



Alignment Relative to MQXFAO6/MQXFAQO5 Average Center Line
040ct2014 - cold TC2, 4.5K

Horizontal Offsets
plan view

MQXFAOQOG6 Lead End: X= 0.046, Y= -0.440 mm
MQXFAO5 - MQXFAOQOG6 Interface End: X= -0.046, Y= 0.440 mm
MQXFAOS5 Interface End: X= -0.453, Y= -0.257 mm
MQXFAO5 Lead End: X= 0.453, Y= 0.257 mm

AO06 roll angle = 0.82 mrad
AO5 roll angle =-2.34 mrad
Delta angle =-3.11 mrad
Ave angle =-0.73 mrad
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Alignment Relative to MQXFAO6/MQXFAQ5 Average Center Line
150ct2014 - warm after TC2, 280K

Horizontal Offsets
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MQXFAQOG6 Lead End: X= -0.026, Y= -0.589 mm
MQXFAOG6 Interface End: X= 0.026, Y= 0.589 mm
MQXFAOS5 Interface End: X= -0.467, Y= 0.216 mm
MQXFAQOS5 Lead End: X= 0.467, Y= -0.216 mm

AO06 roll angle = 0.54 mrad
AO5 roll angle =-2.12 mrad
Delta angle = -2.66 mrad
Ave angle =-0.79 mrad
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Strength measurements at 16235A and 960A



LQXFAO2 Field Strength @16.235 kA
Raw R 20241001 133503 RC Zscan_436mm_A06 16235
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Ave. Harm. TF (T/kA)
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LQXFAO1, 16233A, 1.9K, 436mm probe
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—-C2 TF-436mm, 16.2kA, 1.9K, 010ct2024, A06s1
-= C2 TF-109mmN, 16.2kA, 1.9K, 010ct2024, AO6s1
-%-C2 TF-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—+—C2 TF-436mm, 16.2kA, 1.9K, 010ct2024, A05s1
C2 TF-109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-C2 TF-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1
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-4 C2 TF-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
|-*-C2 TF-436mm, 16.2kA, 1.9K, 010ct2024, A05s1
C2 TF-109mmN, 16.2kA, 1.9K, 010ct2024, A05s51

I|-#-C2 TF-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1
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Raw_R_ 20241001 133503 RC_Zscan_436mm_A06_16235 outHarm.dat

integralGdIMag1(MQXFAO05): 562.28 T
integralGdIMag2(MQXFA06): 561.87 T
integralGdITotal: 1124.14T

magnetic length magl: 4.215m
magnetic length mag2: 4.215m

Body field TF mag 1:, 8.217, T/m/KA,
Body field TF mag 2:, 8.211, T/m/KA,

ZcenMagl: 3.3621m
ZcenMag2: 8.1379m

magnet center separation: 4.7758 m

Raw_R_20241001 133503 RC_Zscan_109N_A06_ 16235 outHarm.dat

integralGdIMagl1(MQXFAOQ5): 562.33T
integralGdIMag2(MQXFAQ6): 561.99T
integralGdITotal: 1124.32T

magnetic length magl: 4.215m
magnetic length mag2: 4.215m

Body field TF mag 1:, 8.218, T/m/KA,
Body field TF mag 2:, 8.212, T/m/KA,

ZcenMagl: 3.3629m
ZcenMag2: 8.1385m

magnet center separation: 4.7756 m

Raw_R_ 20241001 133503 RC_Zscan_109S A06 16235 outHarm.dat

integralGdIMagl1(MQXFAOQ5): 562.40T
integralGdIMag2(MQXFAO6): 561.98 T
integralGdITotal: 1124.38T

magnetic length magl: 4.216 m
magnetic length mag2: 4.216 m

Body field TF mag 1:, 8.217, T/m/KA,
Body field TF mag 2:, 8.211, T/m/kA,

ZcenMagl: 3.3619m
ZcenMag2: 8.1380 m

magnet center separation: 4.7761 m
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Quadrupole field strength (T/m)
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Ave. Harm. TF (T/kA)

LQXFAO1, 960A, 1.9K
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Raw_R_ 20240925 175835 RC_Zscan_repaired_436mm_A06 960 outHarm.dat

integralGdIMag1(MQXFAQ05): 36.59 T
integralGdIMag2(MQXFA06): 36.55T
integralGdITotal: 73.14T

magnetic length magl: 4.205m
magnetic length mag2: 4.205m

Body field TF mag 1:, 9.064, T/m/kA,
Body field TF mag 2:, 9.054, T/m/kA,

ZcenMagl: 3.3628 m
ZcenMag2: 8.1373m

magnet center separation: 4.7745 m

Raw_R_ 20240925 175835 RC_Zscan_repaired_109N_A06_ 960 outHarm.dat

integralGdIMagl1(MQXFAOQ5): 36.58 T
integralGdIMag2(MQXFA06): 36.55T
integralGdITotal: 73.13 T

magnetic length magl: 4.204 m
magnetic length mag2: 4.206 m

Body field TF mag 1:, 9.065, T/m/kA,
Body field TF mag 2:, 9.054, T/m/kA,

ZcenMagl: 3.3639m
ZcenMag2: 8.1380 m

magnet center separation: 4.7741 m

Raw_R 20240925 175835 RC_Zscan_repaired_109S_A06_ 960 outHarm.dat

integralGdIMag1(MQXFAO05): 36.60 T
integralGdIMag2(MQXFA06): 36.57 T
integralGdITotal: 73.17T

magnetic length magl: 4.205m
magnetic length mag2: 4.206 m

Body field TF mag 1:, 9.065, T/m/kA,
Body field TF mag 2:, 9.056, T/m/kA,

ZcenMagl: 3.3629m
ZcenMag2: 8.1373m

magnet center separation: 4.7744 m



Integrated Harmonics
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Units at R=50mm
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LQXFAO2 Integrated harmonics

Inj. Current, 960 A
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¢ A05 960A sl
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4 .
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Field Angle



Angle change (mrad)

7Fieldl-'\ng_:lleMer:IS LQXFAO2_AO05 Cold TC2, 1.9K 010ct2024

o L N W B U1 O

#*LQXFAO02 _AO05 16kA
—~—LBNL AL Feb2020
—strength at R

zPosition (m)



2Fieldl-'\ngIeMer:IS LQXFAO02_AO05 Cold TC2, 1.9K 010ct2024

I
#*LQXFAO02 _A05 16kA

13 —~—LBNL_AL Feb2020
—strength at R

O
N —
| |

Angle change (mrad)
o

_2 | | | |
-2 ~1 0 1 2

zPosition (m)



Angle change (mrad)

7Fieldl-'\ngleMeas LQXFAO02_A06 Cold TC2, 1.9K 010ct2024

o L N W B U1 O

*LQXFA02 _A06_16kA

—LBNL AL Nov2021 - tiltMeter

-—strength at R

Dual probe was not available for this magnet at LBNL.
Tilt meter method is not as accurate/stable
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16235A zscan Normal harmonics



50mm)

b3 (Units at R

10

LQXFAO1, 16233A, 1.9K, 436mm probe - b3

—8-436mm, 16.2kA, 1.9K, 010ct2024, A0b6sl
—® 109mmN, 16.2kA, 1.9K, 010ct2024, AO6sl
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—#-436mm, 16.2kA, 1.9K, 010ct2024, A05s1
109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1

-1 0 1
Zposition (m)




50mm)

b4 (Units at R

10

LQXFAO1, 16233A, 1.9K, 436mm probe - b4

—®-436mm, 16.2kA, 1.9K, 010ct2024, A06sl
—& 109mmN, 16.2kA, 1.9K, 010ct2024, A06s1
-%-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—+—436mm, 16.2kA, 1.9K, 010ct2024, A05s1
109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1

0 1 2
Zposition (m)




50mm)

b5 (Units at R

10

LQXFAO1, 16233A, 1.9K, 436mm probe - b5

—8-436mm, 16.2kA, 1.9K, 010ct2024, A0b6sl
—® 109mmN, 16.2kA, 1.9K, 010ct2024, AO6sl
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—#-436mm, 16.2kA, 1.9K, 010ct2024, A05s1
109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1

-1 0 1 2
Zposition (m)



50mm)

bé (Units at R

LQXFAO1, 16233A, 1.9K, 436mm probe - b6
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50mm)

b7 (Units at R

10

LQXFAO1, 16233A, 1.9K, 436mm probe - b7

—8-436mm, 16.2kA, 1.9K, 010ct2024, A0b6sl
—® 109mmN, 16.2kA, 1.9K, 010ct2024, AO6sl
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—#-436mm, 16.2kA, 1.9K, 010ct2024, A05s1
109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1

-1 0 1 2
Zposition (m)




50mm)

b8 (Units at R

10

LQXFAOQ1, 16233A, 1.9K, 436mm probe - b8

—8-436mm, 16.2kA, 1.9K, 010ct2024, A0b6sl
—® 109mmN, 16.2kA, 1.9K, 010ct2024, AO6sl
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—#-436mm, 16.2kA, 1.9K, 010ct2024, A05s1
109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1

-1 0 1 2
Zposition (m)




50mm)

b9 (Units at R

10

LQXFAO1, 16233A, 1.9K, 436mm probe - b9

—8-436mm, 16.2kA, 1.9K, 010ct2024, A0b6sl
—® 109mmN, 16.2kA, 1.9K, 010ct2024, AO6sl
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—#-436mm, 16.2kA, 1.9K, 010ct2024, A05s1
109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1

-1 0 1 2
Zposition (m)




50mm)

b10 (Units at R

10

LQXFAO1, 16233A, 1.9K, 436mm probe - b10

—8-436mm, 16.2kA, 1.9K, 010ct2024, A0b6sl
—® 109mmN, 16.2kA, 1.9K, 010ct2024, AO6sl
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—#-436mm, 16.2kA, 1.9K, 010ct2024, A05s1
109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1

-1 0 1
Zposition (m)
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LQXFAO1L, 16233A, 1.9K, 436mm probe - b1l4
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—8-436mm, 16.2kA, 1.9K, 010ct2024, A0b6sl
—® 109mmN, 16.2kA, 1.9K, 010ct2024, AO6sl
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—#-436mm, 16.2kA, 1.9K, 010ct2024, A05s1
109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1

-2 -1 0 1 2
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16235A zscan Skew harmonics



50mm)

a3 (Units at R
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50mm)

a4 (Units at R

10

LQXFAO1, 16233A, 1.9K, 436mm probe - a4

—-436mm, 16.2kA, 1.9K, 010ct2024, A06s1
—& 109mmN, 16.2kA, 1.9K, 010ct2024, A06s1
-%-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—%—-436mm, 16.2kA, 1.9K, 010ct2024, A05s1
109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1

d 0 1 2

Zposition (m)




50mm)

ab (Units at R

10

LQXFAO1, 16233A, 1.9K, 436mm probe - a5

—8-436mm, 16.2kA, 1.9K, 010ct2024, A0b6sl
—® 109mmN, 16.2kA, 1.9K, 010ct2024, AO6sl
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—#-436mm, 16.2kA, 1.9K, 010ct2024, A05s1
109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1

-1 0 1
Zposition (m)




50mm)

ab (Units at R

10

LQXFAO1, 16233A, 1.9K, 436mm probe - a6

—-436mm, 16.2kA, 1.9K, 010ct2024, A06s1
—& 109mmN, 16.2kA, 1.9K, 010ct2024, A06s1
-%-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—%—-436mm, 16.2kA, 1.9K, 010ct2024, A05s1
109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1

d 0 1 2

Zposition (m)




50mm)

a7 (Units at R

10

LQXFAO1, 16233A, 1.9K, 436mm probe - a7

—8-436mm, 16.2kA, 1.9K, 010ct2024, A0b6sl
—® 109mmN, 16.2kA, 1.9K, 010ct2024, AO6sl
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—#-436mm, 16.2kA, 1.9K, 010ct2024, A05s1
109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1

-1 0 1
Zposition (m)




50mm)

a8 (Units at R

10

LQXFAO1, 16233A, 1.9K, 436mm probe - a8

—8-436mm, 16.2kA, 1.9K, 010ct2024, A0b6sl
—® 109mmN, 16.2kA, 1.9K, 010ct2024, AO6sl
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—#-436mm, 16.2kA, 1.9K, 010ct2024, A05s1
109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1

-1 0 1
Zposition (m)




50mm)

a9 (Units at R

10

LQXFAO1, 16233A, 1.9K, 436mm probe - a9

—8-436mm, 16.2kA, 1.9K, 010ct2024, A0b6sl
—® 109mmN, 16.2kA, 1.9K, 010ct2024, AO6sl
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—#-436mm, 16.2kA, 1.9K, 010ct2024, A05s1
109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1

-1 0 1
Zposition (m)




50mm)

al0 (Units at R

10

LQXFAOQ1, 16233A, 1.9K, 436mm probe - al0

—8-436mm, 16.2kA, 1.9K, 010ct2024, A0b6sl
—® 109mmN, 16.2kA, 1.9K, 010ct2024, AO6sl
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—#-436mm, 16.2kA, 1.9K, 010ct2024, A05s1
109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-109mmS, 16.2kA, 1.9K, 010ct2024, A05s1

-1 0 1
Zposition (m)




Other



dx centering offset (m)

% 1073

LQXFAQ1, 16233A, 1.9K, 436mm probe

5
—-o—dx -436mm, 16.2kA, 1.9K, 010ct2024, A06s1
—® dx -109mmN, 16.2kA, 1.9K, 010ct2024, A06sl
4r ~% dx -109mmS, 16.2kA, 1.9K, 010ct2024, A06sl
—+—dx -436mm, 16.2kA, 1.9K, 010ct2024, A0Q5s1
dx -109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
3 -#-dx -109mmS, 16.2kA, 1.9K, 010ct2024, A05s1
i
1 —
0r- >
_1 oo
Gt !
F |
I
_4 — Ii
|.'
|
5 ; | | | | |
-3 -2 -1 0 1 2

Zposition (m)



% 1073

dy centering offset (m)
o
I

LQXFAQ1, 16233A, 1.9K, 436mm probe

] b
e
St —o—dy -436mm, 16.2kA, 1.9K, 010ct2024, AO6s1
- dy -109mmN, 16.2kA, 1.9K, 010ct2024, A06sl
- dy -109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
4L —s—dy -436mm, 16.2kA, 1.9K, 010ct2024, A05s1
dy -109mmN, 16.2kA, 1.9K, 010ct2024, A05sl
-#-dy -109mmS, 16.2kA, 1.9K, 010ct2024, A05s1
5 | | | | |
-3 -2 -1 0 1 2

Zposition (m)



angle (rad)

LQXFAQ1, 16233A, 1.9K, 436mm probe

&
n ' 1
1 i
y ‘,"
f g
| i
I /
! i
WM-%M+M&HMWW
¢
b
b A

i

i
Rappp ot b S pahip e ST SO

=

i

—8-rotAng -436mm, 16.2kA, 1.9K, 010ct2024, AO6s1
—-= rotAng -109mmN, 16.2kA, 1.9K, 010ct2024, A06s1
-4 rotAng -109mmS, 16.2kA, 1.9K, 010ct2024, A06s1
—%-rotAng -436mm, 16.2kA, 1.9K, 010ct2024, A05s1
rotAng -109mmN, 16.2kA, 1.9K, 010ct2024, A05s1
-#-rotAng -109mmbS, 16.2kA, 1.9K, 010ct2024, AO05s1

0 1 2
Zposition (m)



960A zscan Normal harmonics



50mm)

b3 (Units at R

LQXFAO1, 960A, 1.9K - b3

10

—®-436mm, 960A, 1.9K, 255ep2024, AO6bs1l
—® 109mmN, 960A, 1.9K, 255ep2024, A06sl
-4 109mmS, 960A, 1.9K, 255ep2024, A06s1
—*—436mm, 960A, 1.9K, 255ep2024, A05sl

4 109mmN, 960A, 1.9K, 255ep2024, A05s1
-#-109mmS, 960A, 1.9K, 255ep2024, A05s1

-1 0 1
Zposition (m)




50mm)

b4 (Units at R

10

LQXFAO1, 960A, 1.9K - b4

—®-436mm, 960A, 1.9K, 255ep2024, AO6bs1l
—® 109mmN, 960A, 1.9K, 255ep2024, A06sl
-4 109mmS, 960A, 1.9K, 255ep2024, A06s1
—*—436mm, 960A, 1.9K, 255ep2024, A05sl
109mmN, 960A, 1.9K, 255ep2024, A05s1
-#-109mmS, 960A, 1.9K, 255ep2024, A05s1

-1 0 1
Zposition (m)




50mm)

b5 (Units at R

10

LQXFAO1, 960A, 1.9K - b5

—o-436mm, 960A, 1.9K, 255ep2024, AO6bsl
—® 109mmN, 960A, 1.9K, 255ep2024, A06sl
-4 109mmS, 960A, 1.9K, 255ep2024, AO6s1l
—*-436mm, 960A, 1.9K, 255ep2024, A05s1
109mmN, 960A, 1.9K, 255ep2024, A05s1
-#-109mmS, 960A, 1.9K, 255ep2024, A05s1

-1 0 1
Zposition (m)




50mm)

bé (Units at R

LQXFAO1, 960A, 1.9K - b6

5 L
- ..
—e-436mm, 960A, 1.9K, 25S5ep2024, A06s1 }‘f: i
-® 109mmN, 960A, 1.9K, 255ep2024, A06s1| i | /|
-4 109mmS, 960A, 1.9K, 255ep2024, A0651 r‘ul; i "
—*-436mm, 960A, 1.9K, 255ep2024, A05s1 b 1/
109mmN, 960A, 1.9K, 255ep2024, A05s1| | I | 1&*_
or -#-109mmS, 960A, 1.9K, 25Sep2024, A05s1 :T 1 i 1
-5 il
"o ¥
-10 | i""“‘;:x _ Lo M & i
o, i Bihaia "
Vi =y
v
_15 1 1 ]
-3 -1 0 1

Zposition (m)




50mm)

b7 (Units at R

10

LQXFAO1, 960A, 1.9K - b7

—o-436mm, 960A, 1.9K, 255ep2024, AO6bsl
—® 109mmN, 960A, 1.9K, 255ep2024, A06sl
-4 109mmS, 960A, 1.9K, 255ep2024, AO6s1l
—*-436mm, 960A, 1.9K, 255ep2024, A05s1
109mmN, 960A, 1.9K, 255ep2024, A05s1
-#-109mmS, 960A, 1.9K, 255ep2024, A05s1

-2 -1 0 1
Zposition (m)




50mm)

b8 (Units at R

LQXFAO1, 960A, 1.9K - b8

10 |
—e-436mm, 960A, 1.9K, 255ep2024, A06s1
8 -= 109mmN, 960A, 1.9K, 25Sep2024, A06s1 i
~4-109mmS, 960A, 1.9K, 255ep2024, A06s1
61 —*-436mm, 960A, 1.9K, 255ep2024, A05s1 .
109mmN, 960A, 1.9K, 255ep2024, A05s1
~»-109mmS, 960A, 1.9K, 255ep2024, A05s1
4 L !
2 = .
0F P -
e 3@ i
-4+ .
8 | i
_8F |
_10 ] ] ] |
-3 -2 -1 0 1

Zposition (m)



50mm)

b9 (Units at R

10

LQXFAO1, 960A, 1.9K - b9

—o-436mm, 960A, 1.9K, 255ep2024, AO6bsl
—® 109mmN, 960A, 1.9K, 255ep2024, A06sl
-4 109mmS, 960A, 1.9K, 255ep2024, AO6s1l
—*-436mm, 960A, 1.9K, 255ep2024, A05s1
109mmN, 960A, 1.9K, 255ep2024, A05s1
-#-109mmS, 960A, 1.9K, 255ep2024, A05s1

-1 0 1
Zposition (m)



50mm)

b10 (Units at R

10

LQXFAO1, 960A, 1.9K - b10

—®-436mm, 960A, 1.9K, 255ep2024, AO6bs1l
—® 109mmN, 960A, 1.9K, 255ep2024, A06sl
-4 109mmS, 960A, 1.9K, 255ep2024, A06s1
—*—436mm, 960A, 1.9K, 255ep2024, A05sl
109mmN, 960A, 1.9K, 255ep2024, A05s1
-#-109mmS, 960A, 1.9K, 255ep2024, A05s1

-1 0 1
Zposition (m)




50mm)

bl4 (Units at R

LQXFAO1l, 960A, 1.9K - b14

1.3 F

—o-436mm, 960A, 1.9K, 255ep2024, AO6bsl
—® 109mmN, 960A, 1.9K, 255ep2024, A06sl
-4 109mmS, 960A, 1.9K, 255ep2024, AO6s1l
—*-436mm, 960A, 1.9K, 255ep2024, A05s1
109mmN, 960A, 1.9K, 255ep2024, A05s1
-#-109mmS, 960A, 1.9K, 255ep2024, A05s1

-1 0 1
Zposition (m)




960A zscan Skew harmonics



50mm)

a3 (Units at R

LQXFAO1l, 960A, 1.9K - a3

15

10

-10

~15

—8-436mm, 960A, 1.9K, 255ep2024, A06sl
—® 109mmN, 960A, 1.9K, 255ep2024, A06sl
% 109mmS, 960A, 1.9K, 255ep2024, A06s1l
—*—436mm, 960A, 1.9K, 255ep2024, A05s1

4 109mmN, 960A, 1.9K, 255ep2024, A05s1
-#-109mmS, 960A, 1.9K, 255ep2024, A05s1

0 1 2
Zposition (m)




50mm)

a4 (Units at R

10

LOQXFAO1, 960A, 1.9K - a4

—®-436mm, 960A, 1.9K, 255ep2024, AO6bs1l
—® 109mmN, 960A, 1.9K, 255ep2024, A06sl
-4 109mmS, 960A, 1.9K, 255ep2024, A06s1
—*—436mm, 960A, 1.9K, 255ep2024, A05sl

4 109mmN, 960A, 1.9K, 255ep2024, A05s1
-#-109mmS, 960A, 1.9K, 255ep2024, A05s1

-1 0 1
Zposition (m)




50mm)

ab (Units at R

10

LOQXFAO1, 960A, 1.9K - a5

—o-436mm, 960A, 1.9K, 255ep2024, AO6bsl
—® 109mmN, 960A, 1.9K, 255ep2024, A06sl
-4 109mmS, 960A, 1.9K, 255ep2024, AO6s1l
—*-436mm, 960A, 1.9K, 255ep2024, A05s1
109mmN, 960A, 1.9K, 255ep2024, A05s1
-#-109mmS, 960A, 1.9K, 255ep2024, A05s1

-1 0 1
Zposition (m)



50mm)

ab (Units at R

10

LQXFAO1l, 960A, 1.9K - a6

—®-436mm, 960A, 1.9K, 255ep2024, AO6bs1l
—® 109mmN, 960A, 1.9K, 255ep2024, A06sl
-4 109mmS, 960A, 1.9K, 255ep2024, A06s1
—*—436mm, 960A, 1.9K, 255ep2024, A05sl

4 109mmN, 960A, 1.9K, 255ep2024, A05s1
-#-109mmS, 960A, 1.9K, 255ep2024, A05s1

-1 0 1
Zposition (m)




50mm)

a7 (Units at R

10

LOQXFAO1, 960A, 1.9K - a7

—o-436mm, 960A, 1.9K, 255ep2024, AO6bsl
—® 109mmN, 960A, 1.9K, 255ep2024, A06sl
-4 109mmS, 960A, 1.9K, 255ep2024, AO6s1l
—*-436mm, 960A, 1.9K, 255ep2024, A05s1
109mmN, 960A, 1.9K, 255ep2024, A05s1
-#-109mmS, 960A, 1.9K, 255ep2024, A05s1

-1 0 1
Zposition (m)




50mm)

a8 (Units at R

10

LQXFAO1l, 960A, 1.9K - a8

—o-436mm, 960A, 1.9K, 255ep2024, AO6bsl
—® 109mmN, 960A, 1.9K, 255ep2024, A06sl
-4 109mmS, 960A, 1.9K, 255ep2024, AO6s1l
—*-436mm, 960A, 1.9K, 255ep2024, A05s1
109mmN, 960A, 1.9K, 255ep2024, A05s1
-#-109mmS, 960A, 1.9K, 255ep2024, A05s1

-2 -1 0 1
Zposition (m)




50mm)

a9 (Units at R

10

LQXFAO1l, 960A, 1.9K - a9

—o-436mm, 960A, 1.9K, 255ep2024, AO6bsl
—® 109mmN, 960A, 1.9K, 255ep2024, A06sl
-4 109mmS, 960A, 1.9K, 255ep2024, AO6s1l
—*-436mm, 960A, 1.9K, 255ep2024, A05s1
109mmN, 960A, 1.9K, 255ep2024, A05s1
-#-109mmS, 960A, 1.9K, 255ep2024, A05s1

-1 0 1 2
Zposition (m)



50mm)

al0 (Units at R

10

LQXFAO1l, 960A, 1.9K - al0

—o-436mm, 960A, 1.9K, 255ep2024, A0bsl
—® 109mmN, 960A, 1.9K, 255ep2024, A06sl
-4 109mmS, 960A, 1.9K, 255ep2024, AO6s1l
—*-436mm, 960A, 1.9K, 255ep2024, A05s1
109mmN, 960A, 1.9K, 255ep2024, A05s1
-#-109mmS, 960A, 1.9K, 255ep2024, A05s1

-2 -1 0 1
Zposition (m)




Other



angle (rad)

>
|
\

| S PO P U PO PO PO

_s'

]

¢

LQXFAQ1, 960A, 1.9K

—®-rotAng -436mm, 960A, 1.9K, 255ep2024, A06s1
—& rotAng -109mmN, 960A, 1.9K, 255ep2024, AO6s1
-#-rotAng -109mmS, 960A, 1.9K, 255ep2024, A06s1
—#+—rotAng -436mm, 960A, 1.9K, 25Sep2024, A05s1
rotAng -109mmN, 960A, 1.9K, 255ep2024, A05s1
-#-rotAng -109mmS, 960A, 1.9K, 255ep2024, A05s1

B !
R R R e L i R AR 2T

0 1 2
Zposition (m)



dx centering offset (m)

% 1073

LQXFAQ1, 960A, 1.9K

5 |
!E —e-dx -436mm, 960A, 1.9K, 255ep2024, A06s1
: —® dx -109mmN, 960A, 1.9K, 255ep2024, A06s1
G i -4 dx -109mmS, 960A, 1.9K, 255ep2024, A06s1
! ——dx -436mm, 960A, 1.9K, 255ep2024, A05s1
i “ dx -109mmN, 960A, 1.9K, 255ep2024, A05s1
3 : -#-dx -109mmS, 960A, 1.9K, 255ep2024, A05s1
1.
2| z
|
1 —
0 L.
] b
e
St
4 -
|
5 | | | | |
-3 -2 -1 0 1 2

Zposition (m)



dy centering offset (m)
o
I

LQXFAQ1, 960A, 1.9K

_1 oo
Bt ]
ke i —e—dy -436mm, 960A, 1.9K, 255ep2024, A06s1
b ~= dy -109mmN, 960A, 1.9K, 255ep2024, A06s1
-4 dy -109mmS, 960A, 1.9K, 255ep2024, A06s1
s —#—dy -436mm, 960A, 1.9K, 255ep2024, A05s1
dy -109mmN, 960A, 1.9K, 255ep2024, A05s1
~p-dy -109mmS, 960A, 1.9K, 25Sep2024, A05s1
5 | | | | |
-3 2 | 0 1 2

Zposition (m)
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