








Energy reachable for beams with different A/q during the 
2018 campaign
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New design

Conical shape

Two ideas to prevent RF leakage

i) Conical shape of  the outer wall + additional 
external part

àPartially recover the thickness at the beam hole

ii) Smaller beam hole Conical shape

racetrack circular hole

beam axis

thickness 
30 mm

5mm

10mm

10mm

9 mm
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à Beam steering effects are negligible in the higher-b sections

Original (1)

(2)

(3)

Configuration Output Energy Transmission
[%]

Transverse RMS 
Emittance Growth [%][MeV/u]

Original (1) 14.17 100 0

high b CM (2) 14.2 100 -0.3

All CM (3) 13.86 85 21.2

CM1 CM2 CM3 CM4

smeamless welded



New design

E-field B-field
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Surface resistance at zero RF field vs 
trapped field

Surface resistance slope vs trapped field



B-field compensated when cavity crossed Tc B-field enhanced when cavity crossed Tc



2.5 K

4.6 K



QPR ECR
400MHz

LHC DCMS 
400MHz

1-cell HIPIMS
1.3GHz

HIE-ISOLDE QS16
100MHz

1-cell DCMS
1.5GHz

HIE-ISOLDE QSS2
100MHz

TESLA 
bulk Nb
1.3GHz 
(*)

ANL QWR bulk Nb72 MHz (**)



B-field enhanced when cavity crossed Tc B-field compensated when cavity crossed Tc

1. Linearly RF dependent Q-slope in residual resistance caused by trapped flux
2. Exponentially RF dependent Q-slope in BCS-like resistance (exponentially T dependent)
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Such an exponential dependence has been reported by others (bulk Nb and Nb/Cu)
1. R. L. Geng (Cornell) ”Thermal analysis of  a 200MHz Nb/Cu cavity” SRF2001
2. D. Longuevergne (IPNO) ”Magnetic dependence of  the enegy gap:…” SRF2013
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𝛼 ∝ 𝑇?@ from the data à change the parameter by 𝛼 = 𝑀 𝑘.𝑇⁄

𝑅" 𝑇, 𝐵 =
𝐴
𝑇 exp −

∆
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+
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This new constant 𝑴 has a dimension of magnetic moment [JT-1]



QSS results are consistent with each other within 10% (typical calibration error)
• The ambient magnetic field in the cryomodule is similar to the one in the vertical test stand
• The welded cavity’s performance is improved by more uniform cooling down in cryomodule



Cavity VT L2015 L2016 L2017 L2018
QP2.1 6.3 8.2 3.5MV/m 11.0 8.7
QP3.2 4.3 5.4 7.9 7.7 7.3
QS4.1 4.3 5.9 6.6 7.1 4.4
QS1.1 3.7 6.6 7.1 7.9 6.9
QS3.1 3.6 4.4 4.5MV/m 4.5MV/m 2MV/m
QS2.3 3.6 - 6.4 8.4 7.4
QS5.2 3.5 - 4.2 6.2 5.7
QS7.2 4.0 - 4.3 5.3 4.4
QS8.1 3.7 - 4.9 7.2 6.5
QS10.1 3.1 - 4.0 5.7 4.2
QS14.1 2.4 - - 4.1 3.9
QS11.1 2.8 - - 3.5MV/m 4MV/m
QS12.1 3.0 - - 9.0 9.0
QS16.1 5.3 - - 9.4 7.6
QS13.1 2.8 - - 4.1 4.3
QS17.2 4.3 - - - 3.9
QS19.1 4.6 - - - 6.6
QS22.2 3.7 - - - -
QS23.1 3.2 - - - 2.9
QSS1.1 6.7 - - - 6.2

Q0/108 values at 6 MV/m (onset of  field emission 
is given if  gradient was limited)




