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Experiment Motivation to Study the Q-slope Effect by High Magnetic Field 

• Quench, electromagnetic or thermal dynamic?  --
Shining a laser beam to the hot spot on a SRF TE011 
cavity to see the ∆T or Q drop change.
• Explore the influence of pinned vortices in 
generating anomalous RF losses, particularly at high-
field (Q-drop region). Depin vortices by applying a 
local thermal gradient using a laser beam directed to 
the cavity surface which shows high RF losses.
• Explore Laser Scanning Microscopy as a non-
destructive technique to identify lossy regions of a 
cavity with better resolution than thermometry.
• G. Ciovati and A. Gurevich, PRST A&B, 11, 122001 
(2008).
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Experiment Setup in ILC Shape TE011 Cavity

TE011 mode: magnetic field electric field
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Omega3P/Track3P simulations supported by SLAC’s 
ACD group

ILC TE011 cavity Model
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Multipactor Trajectories at Cavity Bottom Disk

Field Level: 60 mT, Impact Energy: 31 eV, 2nd Order, One-Point

Field Level: 157 mT, Impact Energy: 170 eV, 1st Order, One-Point



2. Oscillate scope

Experiment Movie Clips

1. T-maps screen

3. Thermometry setup
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0.0150

0.0000

0.0075

T [K]

3D Parametric Surface

0.0150

0.0000

0.0075

T [K]

Examples of T-maps during MP processing at Bp=43 mT
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Normal electric field on 
bottom plate shows a 
dipole mode perturbation 
in TE011 mode



Microwave Studio and MAFIA-2D calculated modes frequencies (MHz) on different models
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MP suppression solution:
• Using four coupler ports to make x-
y symmetry of  the TE011 mode.
• Enmax/Etmax at 2.4 mm off 
surface reduces to 5e-5 on the 
bottom plate.
• Only 3rd and 4th orders of MP at 
high field levels. 
• Only the MP at 140mT could be 
hard barrier.



Summary:

• 3D multipactoring problem in a TE011 SRF cavity has been successfully simulated 
with SLAC ACD’s codes, Omega3P (eigen solver)  and Track3P (particle tracking).
• The electron multipactor impact location and field levels have been confirmed by the 
experimental data.
• Cavity structure modification to reduced the electron extraction effect have been 
investigated. Reduction to the dipole degeneration of the TM111 mode is the key way 
to minimize the normal electron field component on the multipactoring surface.
• A best and  engineering wise solution of a modification to the coupling structure has 
been given to suppress the multipactoring.
• A soft, multipactoring barrier after the structure modification needs to be further 
confirmed in the next experiment. It is expected can be processed away by a high 
power RF processing.


