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Reducing power dissipation In SC

cavities by thermal cycling
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4 Motivation N Hypothesis
 Superconducting RF technology enables a variety of 200
future projects due to its low power dissipation. 4 TESLA cavity Helium tank | g 150
. : . =M S Helium outlet — i
 Even the few watts dissipated in SRF cavities have (niobium) (titanium) \ o 100 Cx1
to be cooled away. Cryoplants for SRF accelerator Cernoxl:[/\/\/\\\/\/\/\/\/\/\ = 5oj
projects are large, complex and costly. — Q \
 Reduction of cavity surface resistance is one Cernoxz_l[\/\/\/\/\/\/\/\/\/ = || AT = 155K
central point in todays research. _ Helum ines Il ) >,
 We observed in horizontal tests that the residual > Cx2\
. . O 9.2
resistance and hence the dissipated power can be | | | | | , |
reduced by up to a factor of 2.5 simply by changing Aml_al_ent magnetic _ﬂu>_< pr_esent during cooldown causes 0 1 2 3
the cooling conditions during the superconducting a_lddltlc_)nal power d|SS|pat|on_. Hence the earth magnetic Time [h]
phase transition. If this effect can be repeated in cw field is shielded. We believe that the temperature — ~ Termoelectric current N
LINACs (e.g. LCLSII or if XFEL operates cw) the diterence  along the cavity-tank-system Induces
impact on investment and operation costs is additional magnetlc flu_x iInside the shleld_lng by
eNormous. thermoelectric effect which gets trapped during the

\ / \phase transition. \_ ;7 = AUIR = AT - ASIR % /
Checking the hypothesis ...

... With a cavity ... With a model system
We designed a model system to simulate the
Surface resistance (= losses) Residual resistance (= losses we can thermoelectric properties of the cavity-tank-/
as a function of the inverse operating temperature influence) due to, presumably, trapped magnetic niobium-titanium-system consisting of a niobium
for different temperature differences during flux as a function of temperature difference during rod with a titanium short.

cooldown: cooldown: . . .
The Impact of a temperature gradient during sc

phase transition is evident in the model system as
well as In the cavity-tank-system.
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