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ALS-U Advanced Light Source Upgrade

Scope of the ALS-U project
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ALS-U Advanced Light Source Upgrade

Nine-bend achromat lattice reaches the soft x-ray diffraction limit up to 1.5 keV
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ALS-U Advanced Light Source Upgrade

Performance enhancing Lattice features: Reverse Bends / Superbends
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ALS-U Advanced Light Source Upgrade

The key swap-out injection technology has been demonstrated on ALS
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ALS-U Advanced Light Source Upgrade

The ALS-U will have 670 new magnets. 100% will be measured and fiducialized.
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ALS-U Advanced Light Source Upgrade

Stability and alignment requirements on the ALS-U magnets
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ALS-U Advanced Light Source Upgrade

A prototype swept combined quadrupole and bend magnet has been built
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ALS-U Advanced Light Source Upgrade

The prototype magnet was measured at CHESS (A. Temnykh) in March 2019
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Existing magnet measurement capacity at LBL

The Undulator Measurement Facility UMF
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Existing magnet measurement capacity at LBL

The UMF is used for LCLS-II undulator tuning. Work finished autumn of 2019.

E. Wallén, 2019-06-25. Magnetic Measurements for the ALS-U 12 / 29



C ALS-U Existing Mag Meas New Mag Meas S A

Existing magnet measurement capacity at LBL

Sample results of tuning for the HGVPU called HXU-006
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Existing magnet measurement capacity at LBL

The original ALS rotating coils used in 2017 to measure on ALS quadrupoles
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Existing magnet measurement capacity at LBL

A first version of a small bore Hall probe measurement system has been built
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Magnet measurement systems and capacity being developed at LBL

Magnet measurement systems for the ALS-U

For the accelerator magnet measurements:

I 2 rotating coil systems. One system on a bench and one system that can be
brought to the magnets.

I 2 stretched wire systems with integrated vibrating wire function.

I A small 1.2 m travel length Hall probe bench for measurements on swept
dipoles

I A CMM with Hall probe mapping capacity

I The search for a proper magnet measurement area with temperature
stability, crane, cooling water, and sufficient floor area is in progress.

The work with developing a small bore Hall probe system for Delta and
X-type undulators is continuing.
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Magnet measurement systems and capacity being developed at LBL

Rotating coil system being assembled in the UMF
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Magnet measurement systems and capacity being developed at LBL

Stretched wire system
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Magnet measurement systems and capacity being developed at LBL

Stretched wire systems being assembled in the UMF
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Magnet measurement systems and capacity being developed at LBL

Stretched wire measurements on reference magnet
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Magnet measurement systems and capacity being developed at LBL

Construction of small Hall probe scanner dedicated for accelerator magnet scans
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Magnet measurement systems and capacity being developed at LBL

Present status of small Hall probe scanner with ADC electronics and Hall probes
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Magnet measurement systems and capacity being developed at LBL

Hall probes made GaAs starting with bare wafers
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Magnet measurement systems and capacity being developed at LBL

The process consist of many steps carried out in the UC Nanolab
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Magnet measurement systems and capacity being developed at LBL

First tests with one of the new Hall sensors indicate a stable output signal
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Magnet measurement systems and capacity being developed at LBL

Finding space for accelerator magnet measurements at LBL is not trivial
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Magnet measurement systems and capacity being developed at LBL

Lab space with LCW, temperature control, and elecricity exist in building 15.
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Summary

I The ALS-U project includes the replacement the existing triple bend
achromat lattice with a 9 bend achromats and an accumulator ring.

I 700 magnets will be produced for the ALS-U project.

I The 400 magnets for the ALS-U storage ring have unusually tight
tolerances on alignment and roll.

I The 96 swept combined function dipole-quadrupole magnets for the
ALS-U storage ring will be measured with Hall probe scans.

I The main work horse for measurements on straight magnets is the
stretched wire method combined with the vibrating wire method.

I Magnet measurement systems, including rotating coil, stretched wire,
vibrating wire, and a small Hall probe, are being assembled, tested
and commissioned at LBL.
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