Istituto SPIN-CNR Universita’ di Napoli Federico Il

&

Dipartimento di Fisica “Ettore Pancini”

SuperConducting Resonant Cavities

(Temperature, Frequency and Magnetic Field dependence of the
Surface Resistance of Superconductors)




7)
_ﬂowoLHrde R, =const = Q:RL

~ [RgHZds S

High Q corresponds to low R_ !

o, | HzZdv
jSH 2dS




Cu < 30K

Re(Z,)

(Q)

101 |—

1072

103

104

10°

v(GHz)

100

10

0.1



Type IT superconducting sample in o mognetic field
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power with an equivalent resistivity :

In d.c. operation the «critical current» jc is reached when ‘jc X I§o‘ =Xo4

If, J > jc vortex «flux flow» regime is activated, the sample dissipates
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Gittleman and Rosenblum: - Phys Rev. Lett. 16, 734 (1966)
- J. Appl. Phys. 39, 2617(1968)

At B_>>B_, repulsion forces between fluxon lines are higher in respect to the pinning
forces. The fluxon array moves rigidly and feels a periodic force of the form:
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£ = —kx (k==73.4,)




MX + 77X+ kx=J ¢,

m : fluxon mass per unit lenght

¢o Bc2

n = ———== :fluxon viscosity per unit lenght
Phn




J.=(o,—ic,)(E; —VxB,) ( VxB, isthe «Lorentz field» )
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Peit = Ps t Ps| : resistivity of a superconductor in the presence of an oscillating fluxon array
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( psis the same as that of a superconductor in flux-flow regime )
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General expression for the surface resistance of a superconductor in presence
of a rigid vortex array, with the rf current perpendicular to the magnetic field



In large magnetic fields :
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At high frequency :

A=BO/BC2
w>aw,,a=1, =0 B_0
Rsf — Rn BO — :uowpnBo
BC2 ZBCZ

o

77 dBcZ

a). = — =

k272 p, . VB, J.(By)p,

\/%Bcz




Superconductor |T_(K) |p, (uQ2cm) |B_,(T)
(well oriented films)

Nb 9.2 <0.5 0.25
Nb,.Tic. 9.0 =80 14
NbN 17.0 >10 30
Nb,Sn 18.0 |<1 25
YBCO 90 <40 >120
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—(kx+I'x%)

nx+kx+I'x® =7 _e'""¢, (m = 0)

Duffing approximation (I’ = 0)

J _ .
V=X= %o plet _ W X — £ x3 ,with X = xoe'“’t (as in the linear case)
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