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We show there is direct evidence between flux trapping and duplex microstructures as seen by Magneto Optical Imaging (MOI) in

SRF Nb. Fine grain regions where grains are ~50 μm trap flux, whereas the flux escapes through regions of  larger grain size  

>100 μm. Link: https://www.nature.com/articles/s41598-021-84498-x.pdf. Development of duplex microstructure can occur in SRF 

Nb cavities after cavity level deformation and annealing.
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Experimental Details: Large Grain bi-crystal obtained from 

RRR 170 CBMM ingot. Simple shear deformation by Equal Channel 

Angular Extrusion (TAMU)

ZFC- Cooled in the absence of 

external fields to below Tc, at T< Tc 

visualized in an external magnetic 

field.

FC- Sample cooled below Tc in the 

presence of a magnetic field, and 

visualized after removing the 

external field 

Magneto- Optical Imaging (also see poster MOPFDV005)  

Summary: Processing history and heat treatment 

of SRF Nb sheets needs attention to prevent flux 

trapping especially for high Q cavities for future 

applications
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Result: Pinning mechanisms change during 

annealing and can be tracked using coupon 

samples

SEM-EBSD IPF maps of the entire bi-crystal after 

deformation and different heat treatments

Abstract: In the past two decades, application-based research has focused on the 

importance of Nb bulk and surface microstructures and their corresponding influence on 

the performance of SRF Nb cavities. This presentation will focus on the response of bulk 

Nb microstructures to heat treatment and its impact on bulk superconducting properties. 

Combining microstructural characterization with magneto optical imaging we 

demonstrate a direct correlation between microstructure and flux trapping and pinning in 

our samples. We find that pinning behavior changes with heat treatment temperature, 

with increasing heat treatment temperature leading to decreased pinning but with local 

variations in Nb grain size resulting in local variations in flux trapping. Flux is expelled 

weakly from regions where the grain size is <100 µm. The results indicate that 

understanding the deformed state, and subsequent heat treatment processes are 

beneficial for the development of next-generation Nb SRF cavities.

Result: Microstructure evolution in a deformed 

Nb bi-crystal after heat treatment shows 

spatial variations  

Result: Flux penetrates and leaves the large grain 

region easily. Fine grain regions trap more flux

MOI of entire bi-crystal showing localization of flux penetration 

and trapping compared with SEM-EBSD IPF maps. In the MOI 

images the dark regions flux free

https://www.nature.com/articles/s41598-021-84498-x.pdf

