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650 MHz, beta=0.61, 5 –cell cavity geometry
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Cavity
Parameters

FNAL
83 mm (Ø118)

βG 0.61

βopt 0.65

Effective Length (5*βopt λ/2), [m] 0.7495

R/Q(βG), [Ω] 327.4

R/Q(βopt), [Ω] 356.3

G, [Ω] 187

Nominal Energy Gain at βopt, [MeV] 11.9

Nominal Gradient at βopt, Eacc(βopt), [MeV/m] 15.88

Cavity Surface Epeak, [MV/m] 39.38

Esurf/Eacc(βopt) 2.48

Cavity Surface Bpeak, [mT] 74.64

Bsurf/Eacc(βopt), mT/MeV/m 4.70

Dressed Cavity Length (flange to flange), [m] 1.059



W = 1 J,   Ez_max = 3.14 MV/m
R/Q = 356.3 Ω,  Vacc = 1.206 MV
Leff (βopt)= 0.7495 m, Gacc = Vacc/Leff = 1.61 MV/m 
Lstruct = 0.69945 m (rounding to rounding)

650 MHz 5‐cell beta=0.61 PIP‐II cavity 
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Pulsed Transient Process 
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A. Lunin,  April 14, 2014

Pulsed Transient Process with Fast Discharge 



Parameters of SC LB650 Cryomodule FNAL
LB650 CM

Cavity Nominal Stored Energy, [J] 97.3

Q0 at 2K, [x1010] 2.15

Cavity Power Dissipation at CW, [W] 18.5

Cavities per Cryomodule 3

CM Dynamic Load at CW, [W/CM] 55.5

Pulsed Operation Repetition Rate, [Hz] 20

Cavity Loaded QL , [x106] 11.3

Nominal Cavity Feeling Time, [ms] 3.84

Beam Pulse Duration, [ms] 0.55

Fast Discharge Time, [ms] 2.24

Cryo-duty Factor (normal discharge), [%] 9.63

Cryo-duty Factor (fast discharge), [%] 5.47

CM Dynamic Load (normal discharge), [W/CM] 5.34

CM Dynamic Load (fast discharge), [W/CM] 3.03


