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Synchrotron SOLEIL is currently preparing a machine upgrade based on multibend achromat lattice with a drastically reduced horizontal electron beam emittance (<100 pmerad).
Foreseen quadrupole and sextupole strengths will impose a small vacuum chamber diameter and the future Beam Position Monitors (BPM) will have a 16 mm inner diameter
(circular shape). To minimise the BPM contribution to the longitudinal impedance, and induced heating on their mechanics, the feedthrough and button shapes must be
optimised. This paper summarises the systematic electromagnetic simulations that have been carried on in order to distinguish the effect of single dimension changes (such as
button thickness and shape, ceramic thickness and diameter) on the amplitudes and frequency position of the resonances. It also introduces the preliminary BPM design for the
SOLEIL upgrade project
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BPM CHALLENGES
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position. Comparison between the current (right) and Linearity response (left) and Estimation of the error (right) for different button diameter
the future BPM sizes (left) (orange=4mm, yellow=5mm, purple=6mm) , the current BPM in blue

BPM DESIGN OPTIMISATION

The power loss in the BPM block is one of the BUTTON DIAMETER EFFECT THE BUTTON SHAPE EFFECT
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The real part of the longitudinal impedance frequency [ Glz
depends directly on the geometry of the Real impedance against button diameter Real impedance for three button shape red 65°,blue 75° and green 90°
electrode. It can be optimized by varying the
different parameters of this one, such as the Button diameter (mm) 4 5 6
shape of the button, the spacing of the case, Analytical value (GHz) 22,72 1835 15,39 Button angle in degree 65 75 90
the diameter and the thickness of the button . .
and of the ceramic. Numerical computing (GHz) 23.14 19.85 [4.24 power loss (W) 3.93 495 491
Power loss (W) 2.99 491 7.73
analytic cut off frequency TE11, H11 mode frequency computing by power loss versus button angle
CST Wakefield solver and the power loss versus button diameter

PROTOTYPE

CONCLUSION

A new button design is being validated, and a new prototype is
being manufactured. Thermal simulation has still to be conducted
to decide the materials for the BPM body and button, and if a
cooling system will be required.

In order to validate the mechanical
integration of such a small design (initial
internal diameter was even smaller at 10
mm) and BPM calibration procedure, we
have realised a first prototype with

L commercially available feedthroughs (3 mm |
L Electrode positioning metrology buttons) Vacuum bunch control




