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Abstract

The report is devoted to theoretical devel opnment of the concept of Cherenkov radiation of Josephson vortices and
experinmental investigation of characteristics of Cherenkov Josephson Fl uxFlow oscillators with different
desi gns.

Now it is well known that josephson vortex noving in josephson transm ssion line with dispersion can radiate

el ectromagnet c wave when cherenkov condition of equality of soliton velocity to phase velocity of the wave is

fulfilled [1]. The schene of Cherenkov oscillator contains Long Josephson Junction (LLJ)(or array of LLJ )

el ectrodynamically built in sone wavegui de system whi ch provi des di spersion to nmake possible ful filnment of

Cherenkov condition. This wavegui de systemmay be sinple strip lin e (even passive edges of LJJ may take part of
it), periodical inhonbgeneous strip lines or dielectric wave gui de system Besides, the Cherenkov radiation of

vortices is possible in 2D Josephson Junctions [2,3]. Due to volunme nature of interaction between vortices and

el ectromagneti c waves the use of Cherenkov radiation wll help to inprove characteristics of existing types of

j osephson oscillators i.e. expand their frequency range and out put power, make narrower spectral w dth of

radi ati on.

Chere nkov oscillators based on single 1D linear and annular LJJ built in stripline with periodical varied width

were experinentally tested. Sonme prelimnary results regardi ng these designs of Cherenkov oscillators were

publ i shed earlier [4,5].

IV curves for external magnetic field applied were neasured and el ectronagnetic radiation at the frequency range

80120 GHz were registered by the roontenperature receiver. The new band structure of Fiske steps corresponding

to band spectrum of ei gennodes of peri odi cal transmission line was found and strong radi ation with frequency and
bandw dt h dependi ng on biasing current was observed. Experinental results are in a good agreenment with

theoretical predictions and sinulation. New design of Cherenkov oscillators based on parallel and series arrays

of several LLJs integrated into the only stripline was suggested and prelimnary experinments were carried out.
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Josephson Transmission Lines with Dispersion =
L ong Josephson Junction built in External wave-guide system

Examplesof JTL's All system shown are two-dimensional and are

described by 2-D Sine-Gordon equation
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Common feature of such a system -radiation of linear waves by moving vortices due to Cherenkov effect
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Experimental investigation of Long JJ built in
space periodical slow-wave system

Intensity of radiation at 120GHz
vs biasing current
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Current, mA

Cherenkov resonanses in the annular JJ with
space-periodical slow-line (experiment)

|V Steps for two temperatures,

Samples with different number and length of stubs are tested one fluxon trapped
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Cherenkov resonanses in the annular JJ with
space-periodical slow-line (theory+simulation)

Theory and experiment for Cherenkov effect in smooth
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Josephson Superlattice built-in Strip-Line

Equationsi=1..N

Jgiit-+()sin=G

c

G-linear operator of external impedance,

originated from SL

~

U
G f=Giyiyie dkd/(2)

For smooth SL

+]

ext

G(w,k)=(a/w)(k2-w(w+iG)/v2)tanh(k2-w(w+iG)/v2)w

a-coupling, w-width of SL,

v-dimensionless wave velocity in SL

Stability of Symmetric Flux-Flow

on condition that

bae(1-u2/v2)/(1-u2))<0

where islyortex velocity,
lying in the range -ve<u<ve,

ve=(1+)/(1edv2
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