
NOTES: 

 

In a long junction the mode of fluxon motion may occur 
under the action of external magnetic field in which solitons 
are created at one edge of the junction, move along the 
junction, and are radiated at the other edge. Such regimes 
can be useful in creation of THz band oscillators [1], 
heterodyne and Hilbert spectrometers. 

New technology of preliminary mask (PM) with CeO2 
buffer layer, which determines the necessary topology of 
the structure directly during the growth of the YBCO film 
has been developed [2]. The PM method has been 
successfully used to create Josephson junctions on a 
bicrystal YSZ substrate with a sublayer of epitaxial cerium 
dioxide CeO2.  

To register the radiation from long bicrystal junction the 
sample of Cold Electron Bolometer (CEB) [3] was used. 
CEBs represent SINIS junctions with nanoabsorber made of 
aluminum with suppressed superconductivity. CEBs are 
connected in series and parallel at DC for optimal matching 
with the amplifier. A pair of half lambda dipoles with wide 
electrodes is connected to another pair by high-inductive 1 
m wide lines. The design is optimized for the frequency 
band of 240-280 GHz. 

Changing the current through the Josephson junction the 
bolometer response was measured as well as the voltage on 
YBCO oscillator (Josephson frequency f = 2eVYBCO/ħ). 
Figure 1 shows the bolometer response for each radiation 
frequency. Comparing the result with the CEB amplitude-
frequency characteristic based on the calibrated backward-
wave source (enlarged part of  Fig. 1), it can be concluded 
that the signal peaks are determined by the characteristic of 
the receiving system rather than the oscillating one. 
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Fig. 1.  Maximum registered response of the bolometer 
depending on the frequency of radiation. Comparison with 
experiments using BWO. 
 

In conclusion, the samples of YBCO long Josephson 
junctions on YSZ bicrystal substrate have been fabricated 
using original technology of preliminary topology mask and 
good characteristics of the samples have been achieved. 
Using the cold-electron bolometer, the subTHz emission up 
to 900 GHz was registered. It can also be used as a THz 
band cryogenic network analyzer in combination with a 
cryogenic bolometer. 
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