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805 MHz High‐Gradient Cavity R&D Thin‐Film Superconductor R&D

LANL’s main focus is to develop very high-gradient SRF cavities.  Our goals are Eacc of 40-50 MV/m with bulk Nb cavities 
and ≥100 MV/m with thin-film coated Nb cavities.
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Optimized “standard” shape
Bp/Eacc = 3.75 mT/(MV/m)
Ep/Eacc = 1.82

Cavity testing with diode 
sensors  (1N4148)
T-mapping did not go 
well with excessive noise 
for the first test

Surface roughness caused by a stagnant BCP 
produed a strong Q drop

Cavity Inspection and T‐mapping Development

11.4 GHz TE013 mode cavity with cryocooler
• 50 MW Klystron for ≤ 1 µs pulses 
• Temperature goes down to ~ 3 K
• Pulse length and repetition rate used for the 

following measurements were 1 µs and 10 Hz, 
respectively

Configuration of sample setup

Low‐power measurements of MgB2 (100 nm) coated Nb

Full  1.3 GHz 9-cell cavity T-
mapping
• Every 10 degrees
• A total of 4608 Allen-Bradley 
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Inspection system in a clean room
• Currently up/down is motorized
• Rotation and scope movement are 
manual
• The second phase will be a more 

automated system

Inspection based on a videoscope
• 6.2 mm diameter Karl Storz

vidoscope with 3m cable
• 4 way articulation
• 80 degree field of view 
• 7-40 mm depth of view
• indirect lighting w/o optimization
• 1/10 inch CCD with 250,000 

pixels in an aspect ratio of 16:9

2 inch single-crystal Nb sample 
before coating
• 150 µm BCP

Atomic force 
microscopy

Optical  
profilometry XRD to check crystal 

orientation

T‐map Results with a 9‐cell Cavity

100 resistorsautomated system
• Integration with HPR is planned

pixels in an aspect ratio of 16:9

High‐power measurements of MgB2 (100 nm) coated Nb

Cavity loaded Q vs. Temperature Resonant frequency vs. Temperature

Limited by field emission

Highest achieved Eacc for 
each cell

Field strength in each cell 
in different modes

Hoping to do T-maps with 
better quality cavities
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Collection of heating spots from different modes

Cavity loaded Q vs. peak magnetic field Cavity loaded Q vs. T at various Bpeak


