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EXPERIMENTAL SETUP: Neutron tomography

ABSTRACT: The dynamics of flux expulsion

In Nb samples during superconducting 0° configuration

transition has been Investigated with (l’n Cryostat
neutron radiography. Aiming at a reduction “~-a) Elin coil N
- . 3 I B Detector

of the trapped flux with respect to obtaining B Helmholtz Sample holder
a small residual resistance it was attempted Guide field coil with sample S
to Influence the gxpglsmn by applying Bolarizer 3 *] Analyzer
external AC magnetic fields. The results of 5
these experiments are presented. Cold = 2

neutrons

A=3.2nm
KEY INFORMATION

Collimators

« Trapped magnetic flux is major contribution to the residual
resistance in superconducting Nb cavities.

Helmholtz colls -
« Can significantly reduce operating costs for superconducting , heutron path |

accelerators by minimizing trapped flux.

« Monitor flux trapping behavior using polarized neutron
tomography.

« Possibility to measure trapped flux inside the sample directly

rathgr than deriving it from the expelled flux measured =il
outside. .
« Conduction cooled sample with cold finger down to 4K .%arizer guiding field - I | ‘%nl\]dple. »
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 Investigate influence of cool-down speed on trapped flux

 Investigate influence of applied, ambient field on trapped flux
RESULTS

 |nvestigate influence of AC external magnetic field

Nb polycrystalline, cooldown rate varied, external field 5 mT Nb polycrystalline, ambient dc B-field varied, cooled at 0.3 K/min

sample outline

* Field-cooling of samples

CONCLUSION
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* Flux trapping independent on
cooling rate

0.1 K/min 0.3 K/min 1.0 K/min 5mT 75mT 10mT
: : Flux trapping is independent on cooling rate Flux trapping is proportional to applied field
* Flux trapping proportional to
applied magnetic field Bop =10 AC By = +2.0mT  _ AC Byjus= +3.0mT  ACByjy= +5.0mT 1o AC Lineplots
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* Field cooling in AC field: Trapping 5 |
efficiency dropping with frequency E 0 @ | |
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Flux trapping in AC-DC field-cooling depends on frequency. Higher frequency traps less flux.



