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Effect of oxygen and other impurities on copper
coating conductivity at cryogenic temperatures
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Theoretically copper resistivity to a good approximation may be viewed as the sum of a term phonon-electron
scattering term, and a constant term. The first follows the Bloch-Gruneisen formula; goes to zero as T5 at low
temperature. The constant term corresponds to scattering off defects and magnetoresistance. The defect part
is due to impurities and finite crystal size. Since copper coating maybe backup to sleeve insertion in RHIC, the
constant term should be kept sufficiently small. Coatings of 10 µm thick copper films were deposited on RHIC
pipes; their RF conductivity measured. One deposition had RRR of 1.2, while another deposition resulted in
RRR of 2.3. Multiple measurements reveal that the only difference between these copper depositions was in
the miniscule quantity of oxygen contamination 0.125% versus 0.03% respectively; consistent with predictions
for O; but puzzling results for other impurities. Measurement results will be presented.
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