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CO nte nts A Light For Science

» Context
« ESRF-EBS
* Magnetic measurements benches

* Magnetic Measurements
* Quadrupoles
 Sextupoles
* Permanent magnet dipoles
 Dipole-quadrupoles

* Fiducialization
* Issues and feedback

European Synchrotron Radiation Facility Loic Lefebvre - on the behalf of IDM Group, ESRF - ESLS 2018 - SOLARIS




Brilliance (photons/s/mm?/mrad?/0.1%BW)
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European Synchrotron Radiation Facility

ESRF/EBS

A Light For Science

The ESRF designs a new generation of synchrotrons

A new design for the storage ring

e 31 magnets + correctors

X32 cells

=> Low emittance —4nm to < 140pm
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ESRF/EBS

A Light For Science

The ESRF designs a new generation of synchrotrons

A new design for the storage ring

e 31 magnets + correctors

X32 cells

=> Low emittance —4nm to < 140pm

No failure for IDM !!
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Magnetic Measurement Benches  Atight for science

- Check multipoles
- Shim the magnets (low gradient quadrupoles and sextupoles)
- Align the wire according to the magnet field for fiducialization

DANFYSIK

DANFYSIK

High gradient quads

Dipole modules Dipoles Dipole-quadrupoles
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A Light For Science
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Units

e Harmonics

|Mu|tipole Analysis for High Gradient Quadrupole (Norm. @ Radius=7mm)|

\Multipole Analysis for Moderate Gradient Quadrupole (Norm. @ Radius = 13mm)\
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Quad Fu pOIe measu rements A Light For Science

Integrated strength — QF6
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Quad Fu pOIe measu rements A Light For Science

Integrated strength — QF8
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* Measurements
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* Vertical position — shimmed quadrupoles

QF1 (65 magnets) QD2 (228 magnets) QD3 (64 magnets) QF4E (35 magnets)
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QF1 (65 magnets)

QFA4E (35 magnets)

- asf _ 2ot 1
15
el - 1wl
15
iy — ] I,
10 20fF ] Eﬂ
10}
15F
5 10f i
50 2
0 0 1 I I ] L 0
-0.10 -0.05 0.00 0.05 0.10 0.15 -0.15 -0.10 -0.05 0.00 0.05 0.10 -015 -D1D -005 D.0D 0.05 0.10 0.15 -0.04 -0.02 0.00 0.02 0.04 0.08
Average: -8.88217167 mrad Average: -8.88512516 mrad Average: -8.8191581 mrad Average: -9.88494886 mm
Standard deviation: ©.878382 mrad Standard deviation: ©.8618834 mrad Standard deviation: @.8688284 mrad Standard deviation: ©.@245648 mm

Average: -2 urad -5 urad -19 prad -5 prad

Std dev : 70 urad 61 urad 68 urad 25 urad

Tolerances: 130 urad after shimming

European Synchrotron Radiation Facility

Loic Lefebvre - on the behalf of IDM Group, ESRF - ESLS 2018 - SOLARIS




* Roll Angle — unshimmed quadrupoles
QF8 (64 magnets) QF6 ( 64 magnets)
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Bottom support were set according to a first magnetic measurement
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Sextupole Measurements  4tiontforscience
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A Light For Science

Sextupole Measurements

Multipole Analysis for Sextupoles (Norm. @ Radius=13mm)
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SeXtu p0|e Measu rements A Light For Science

Integrated strength — SF2
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A Light For Science

SD1 (127 magnets) SF2 (64 magnets)
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Sextupole Measurements

SD1 (127 magnets)
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A Light For Science

Average: 14 urad

5 prad

Std dev : 70 urad

65 urad
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Dipoles with longitudinal gradient
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Movable flux shunt, fine adjustment

Magnet Number

Passive temperature compensation, FeNi flux shunts : Temp. Coef < 20 ppm/C

European Synchrotron Radiation Facility

Courtesy Joél Chavanne
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DQ Measurements

A Light For Science
Dipole-Quadrupole (DQ) field and gradient (Hall probe)
Gradient Field
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» Get the magnetic length
»>Not precise enough to get all the multipoles
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Fiducialization ALight For Science
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A Light For Science
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Fiducialization A Light For Science

Opening / Closing - dZ deviation - SF2

Max 0.013 Max 0.015
Average -0.001 Average 0.000
Std 0.007 Std 0.006
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Fiducialization A Light For Science

67 SD1 magnets were analysed for this study.
15 (22%) of the SD1 magnets have planimetric reassembly
repeatability errors larger than 50um.

46 SF2 magnets have been analysed for this study.
4 (9%) of the SF2 magnets have planimetric reassembly
repeatability errors larger than 50pum.

47 QD3 magnets were analysed for this study.
No QD3 magnets have planimetric reassembly
repeatability errors larger than 50um.
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Feedback and conclusion  Atigntfor science

* Measurements
« Automatic magnetic measurements — Manual fiducialization
« Magnetic measurements fit well the simulation
. ReEeatabinty between mag. measurement at supplier premises and at the
ESRF Is quité accurate
* Fiducialization
* Issues with FARO/Romer Arm
* Must guarantee a good follow-up every week with a reference magnet
» Can reveal issues on the design — take time with technicians at each state
(power supply, mechanical, vacuum...) to listen to their advices.
* What we do next ?

- Bench installation, bug corrections . o
Measurement follow-up is quite challenging but once everything is
settled we have now time to develop new tools and technics.

—>Sextupole correctors and refurbishment of IDs is the next step
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