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Cooling down with a large temperature gradient

Figures from A. Romanenko, et al., Appl. Phys. Lett. 105, 234103 (2014)
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As the material is cooled down, the phase transition fronts sweep the material,
and some fluxes are trapped in this process.
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Even when B, is very large (19uT), R,..~5nQ (Q,~5 %X 10"%) is possible.

B Eacc=4dMV/m(Ba=1uT)
\ ® FEacc=16MV/m(Ba=1uT)
present model (Ba=1uT)

": DMcinu

=

Consistent with the fact =
: M Model prediction
that they achieved R ~5nQ
Qo~5x 10"% under (Qr;s~5x1o 0)
B =19uT T
RS

—

-
-
~——
-

=<
/,'\\)/' P lre

Trapped fluxes

10 20 30 40 50 60

dT/dx (Km?)

Data from A. Romanenko, et al., Appl. Phys. Lett. 105, 234103 (2014)
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Note a distance between the two sensors at the equator and the iris is assumed to be 0.1 m
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Design of Al Test-cavity
Electric Field Magnetic Field

sample surface magnetic field
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The optimum thickness becomes thin in order to compensate the suppressed

superheating field.

S layer thickness dg (nm)

Contour plot of

B(multilayer)
max

Contour plot of Bélma;ﬂnlay r)

Nb,Sn / 7/ Nb

S layer thickness

Nb,Sn / 7/ Nb

10 102 10°

7 layer thickness d7 (nm)

Optimum d,~170nm
Maximum field~470mT

10* 10

assumption
S layer: Nb;Sn (moderately dirty)
B (Nb3Sn=540mT
A, =ANb3SN=120nm
SC substrate: clean Nb
B M= By N0)=170mT
A,=ANP)=40nm

10? 10° 10*
I layer thickness dy (nm)

Optimum d;~130nm
Maximum field~350mT
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