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We report the rf performance of several single-cell superconducting radiofrequency cavities frequency ranging
from 1.3-3.0 GHz after low temperature baking in nitrogen environment The cavities are treated at different
temperature in the range of (120-160oC) for extended period of time (~24-48 hours) with nitrogen gas injection in
the furnace. The improvement in Q0 with Q-rise in some case was observed when nitrogen gas was injected at
elevated temperature (~250-290 oC) and held at the temperature range 120-200 oC without any degradation in
accelerating gradient over the baseline performance. The temperature and time of baking play significant role in
dependence of quality factor on accelerating gradient.
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Q(E) for several single cell cavities with different frequency demonstrating the reproducibility
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Resonant frequency was
tracked during the cavity
warm up. The change in
penetration depth (change in
frequency) with temperature
was fitted with BCS theory in
the temperature range (8-
9.25K). Tc, l0, x0 was fixed as
material parameters and
D/KBTc= 1.85 in some cases,
when wasn’t available from
Rs(T) fits

• RF performance of SRF cavity was tuned
depending on the gas injection temperature, hold
temperature and time.

• The sample recipe applied to three different
cavities with different frequency, showing the
similar Q(E) dependence.

• 750 MHz cavity is currently being prepared for
infusion run.

Most recently, efforts have been made to preserve high accelerating gradients while also increasing
the quality factor of SRF cavities. In these new nitrogen “infusion” cavity processing recipes, cavities
were heat treated at 800 °C for 3 hours, then the furnace temperature is reduced to 120-200 °C and
nitrogen is introduced into the furnace at a partial pressure of ~ 25 mTorr for ~48 h. This process has
shown an improvement in Q0 over the baseline measurements, without the need for post-annealing
chemical etching. Even though diffusion of the nitrogen into the bulk of the SRF cavity is limited in
depth at these low temperatures (120-200 °C), the introduction of nitrogen is sufficient to modify
the cavity surface within the rf penetration depth as seen from rf results, which are similar to those
previously reported for high-temperature nitrogen doped cavities. Furthermore, while post-doping
electropolishing is required to remove coarse nitrides from the surfaces of high-temperature
nitrogen doped cavities, no further processing is required for the low-temperature “infusion” recipe
showing a clear benefit in reducing processing steps as well as keeping higher gradient with high Q0

values.


