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SOLEIL I BPM MECHANICAL INTEGRATION
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lmportant dates: SOLEIL Il storage ring will be equipped with 180 BPMs: 7 per 4BA section, 10
Dec. 2023 Proje.ct and founding approval per 7BA section and 4 additional BPMs in the two long straight sections.
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2030: 29 beamlines operating. . . is only 74.2 mm. Foreseen stand is thickness section to host a fast corrector. Stand

BPM24-7 24 mm 7 mm 12 Long Straight Sections _ _ _ _
water-cooled copper (on girder). will be in Invar fixed to the ground.

BUTTON DESIGN AND BPM EM SIMULATION

SOLEIL Il main operational mode will be 500 mA distributed uniformly in the 416 bunches. Bunches
will be lengthened up to about 50 ps rms using a harmonic RF cavities (HC). In case of a failure of this
cavity the bunch length will be 15 ps rms. In this mode the current would be limited to 300 mA.
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button shapes. The presence of bellows upstream and downstream of the BPM i e
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impedance: -> design choice for SOLEIL IL. expected to significantly impact dissipated power. 21 GHz resonance is contents (right) for gaussian (red) vs real (blue) . .
L the BPM with (blue) and without (red) HC.
related to the trapped mode around the button. distributions.

THERMAL SIMULATION AND HEAT DISSIPATION

Field Frequency Power loss (mMW) Power loss (mW)

(GHz) Resulting temperature increase of the BPM block in the

" arcs is only +1°C during operation in the worst-case
il =0 = scenario. The electrodes are at a temperature of
14.39 10 105 23.84°C, with a difference of 0.25°C observed between
21.1 0 90 them. This variation is due to asymmetric contacts
32.8 0 14

between the BPM and the support.

Power loss applied for different resonant frequencies. The
nominal operation mode (blue) und and degraded case (red).

PROTOTYPING
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CONCLUSION

SOLEIL 1l BPM design must answer the challenge of miniaturization while minimizing the power loss to maintain an excellent stability. Conical buttons are a good choice to
minimize the impedance of the BPM but makes the mechanical realization a little bit more complex. To validate the design, prototypes have been produced by two different
manufacturers. Although mechanical errors and possible improvements have already been identified, final validation will be done on SOLEIL beam at the beginning of 2025 with
the prototypes installed on a dedicated vacuum chamber.
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