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INTRODUCTION

The Advance Photon Source Upgrade (APSU) project plans to retrofit the current APS
Storage Ring (SR) with a 6 GeV, 200 mA SR optimized for brightness above 4 keV.
Four (4) of the forty (40) Straight Sections (SS) will be equipped with Super Conducting
Undulators (SCUs) which will produce photons at various energies to ID beamline
users based on their needs. Two (2) sectors will be canted and two (2) will be inline
configurations.
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VACUUM PRESSURE MolFlow SCU Analysis - fresh Aluminum, 22.8 K * Magnetic Gap: 13.5 mm with clearance « Final machining
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THERMAL CONSTRAINTS

Bimetal Transition

Bellows

Shield Connection |  Chamber Operating Temperature: 20 K
\ \  Magnet Operating Temperature: 4K
. gl : '~"‘,?‘5th * Copper Shield Intercepts: 35K THERMAL ANALYSIS ANALYSIS
| - - External Temperature: 25.6°C - Material fatigue is not a concern for T < 200°C
* 14mm max. contraction at both sides » Heat Transfer to In-Cryo system is minimized

 Bellows accommodates with FOS > 3

Downstream Chamber Thermal Results

Downstream Out-of-Cryo
Vacuum System
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CONCLUSIONS

A 5.383 meter long vacuum system was developed for the full-length (4.8 meters) SCU
for APS-U. The In-Cryo Vacuum Weldment is 4.8 meters long, allows for thermal
contraction, and complies with the required sector pressures by operating at 20K and —
relying on cryo-pumping. The Out-of-Cryo Vacuum Chambers protect the extremely
temperature-sensitive In-Cryo System and 1.2 meters of downstream equipment from the
upstream bending magnets. The vacuum system accommodates both canted and inline
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Upstream Out-of-Cryo

configurations, incorporates seamless transitions among the various apertures, and Vacuum System
provides UHV continuity between the other SR Vacuum Systems.
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