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Introduction
Niobium is the material of choice for SRF technology used in
particles accelerators. Under operation conditions, the RF
penetration deep is about 40 nm, and from this fact, the local
chemical composition and structural defects in that near-surface
region is relevant for the cavity's performance. Different cavity
treatments have been evaluated in the past in order to improve
the cavity quality factor (Q0), among them the N-doping, which
results in a significant increase for the value of Q0, up to three
times. Since a decrease for the structural defects in the near-
surface region results in a better cavity performance, in this study
we are evaluating a 9-cell cavity processed with 2/0 N ”recipe”,
which showed premature quench may be related with surface
defects.

SEM micrographs recorded from cell #1 and #9, both cells were identified as quench inducers in the
9-cell cavity. Cell #1 and #9, near the equator area, is rich in defects: high-step grain boundaries,
elongated and round pits, Zn and Ca contamination revealed by XPS, and etched grains which
reveals different morphologies compatible with the crystallization of Nb, resulting in increase of
surface roughness.

We have performed a systematic study of the microstructure in
samples extracted from a N-doping 9-cell cavity. 1) Cell #1 and #9
shows high density of defects such as high-step grain boundaries,
pits, and etched grains which reveals morphologies with sharp
edges; 2) The cell-to-cell evaluation shows presence of defects
such as pits, its role on the cells performance need to be clarify;
3) Cell #1 shows correlation between preferential attack with grain
orientation on the (111) planes.

Conclusions
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All the analyzed cells (1:9) shows pits in-grains and grain boundaries, showing variation in
distribution between neighboring grains and cell to cell. The presence of pits is mainly ascribed to a
differential surface chemical etching during the standard-T EP treatment. Except from cell #1 and #9,
no preferential grain attack was observed in the rest of cells.
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2/0 N-doping 9-cell cavity showing an 
early quench. Plot taken from 
reference [1]

The cell #5 also shows pits in-
grains. Therefore, It is
inconclusive if the presence
of “pits” has effects on the
performance of each cell,
except that these defects are
not the major factor causing
the premature quench in the
multi-system.
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A correlation between
grain etched and grain
orientation in the (111)
plane was observed in
the EBSD maps
recorded from cell #1.
This tendency is not
observed in the cell
#9.


