
Mechanical design experience

H.Gassot, IPN Orsay, CNRS
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Experience for XADS
 Proton Superconducting Cavity at CEA/Saclay

F = 700MHz, ββββ = 0.65
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Simulations 
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Radiation pressure and cavity’s deformation
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DEFORMATION UNDER 1 BarDEFORMATION UNDER 1 Bar EXPERIENCE: CAVITY UNDER VACCUMEXPERIENCE: CAVITY UNDER VACCUM

Déformation(mm)

Thinckness optimization 
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Stress

z(m)

optimal thinckness= 4mm
σσσσmax=42MPa

Elastic Limit =50MPa
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∂  (tuning sensitivity) 250 kHz/mm Lorentzf∆ (fixed) 140 Hz

l
F
∂
∂

(cavity stiffness)
1590 N/mm CTSTankK + ( tank + CTS stiffness ) 20000N/mm

f∆ (bandwidth) ~ 500 Hz Max. stroke 2 mm

Frequency resolution ~ 25 Hz Mechanical resolution ~ 100 nm
LorentzF  (along z axis) 13.86 N Lorentzf∆  Total ~ 313 Hz

TUNER DESIGN PARAMETERS

Computation --> ~ 220 kHz/mm 
measured @ 300 K Computation
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Meeting on R&D Activities on XADS Linear Accelerator-IPN Orsay-27-28/03/2003

ComputationComputation

Values computed by H. GASSOT (CASTEM + SUPERFISH)



K= - 14.6

4mm thick

Measurements and simulations
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∆∆∆∆f(Hz)

Eacc²(MV/m)²

K= - 16.67 (cast3m)

4mm thick

MONOCELL PROTOTYPE (MONOCELL PROTOTYPE (ββββ =0.65)


