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Example of Magneto Optic measurements on two samples:

A- BCP Etched and Not heat treated

B- BCP Etched and heat treated 750 C

The two samples show an extremely different behavior:

«sample A behaves according to the standard flux

penetration models,

. samJ)Ie B shows a strong flux penetration at the grain
aries and (not shown here) flux creep. Y,

Magnetization measurements allow to evaluate the
amount of pinning sites present in the material. The plot
above shows the results of three samples: 2 regular and
one cut out from a weld region. The one cut out from
the weld region presents smaller hysteresis as effect of
the smaller number of grain boundaries. 2

Pictures of Nb surface obtained
using different techniques:

1 Stereo Anaglyph
2 Scanning Laser confocal recon.
3 Scanning Laser confocal

Atom-probe tomography (APT) - schematic
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3DAP On Niobium Samples

The unique feature of 3DAP is
to allow generating an atom by
atom map of the sample.

Since the surface of Nb is a
complex mixture of diverse
niobium oxides plus hydrogen
and oxygen diffused te
matrix, it is |nterest|ng

investigate the volume W|th|n
few nanometers from the
surface to understand the
influence of each step of the

( 3DAP Experimental Setup )

cavity processing.
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Sample Preparation
Nb samples for 3DAP are prepared following the same recipe
as SRF cavities. At the moment 10x0.5x0.5 mm samples are
EDM machined, BCP etched and heat treated at FNAL.

Future developments will involve Focused lon Beam milling
at ANL.
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( Preliminary Results )

Enhanced heat transfer in SRF cavity through:

« Improvement in helium heat transfer coefficient
or Kapitza conductance

« Improvement in peak heat flux of super-fluid
helium

* Reducing effective material thickness and
increasing cooling area through embedded
cooling channels or fins
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( Nb Mechanical Properties
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Engineering Stress-Strain shows degraded
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tensile properties in weld specimen
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Maximum stress is 140 MPa, 10-20 MPa less
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Nucleate Boing Heat Transfer
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Ml Kapitza Conductance — Mechanical Properties

Commercially available 2 h
mm recrystallized Nb sheet
has strong <111> fiber
texture, and some <100>
fiber on surface — Desirable?
Yes and No

<111> // ND texture is good for
deep drawability for steels, also
good for deep drawability for Nb
(yes).

Would understanding of cold rolling
and  recrystallization  texture
evolution for interstitial free (IF)
or extra-low carbon steels be
transferable to pure niobium?

Different surface grain orientations
etch differently, causing grain
boundary ledges (no) that are
centers for electron emission

<100> // ND grains have lower
work function for undesirable
electron emission
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