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Outline

Introduction and motivation: overview of several 
applications of terahertz imaging

Superconducting Integrated ReceiverSuperconducting Integrated Receiver

NETD of SIR and applying of terahertz image.

Conclusions
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� Active THz imaging systems

• Time domain terahertz pulse system.

• Active THz imaging system with direct detection or 
heterodyne receivers.

Passive THz imaging system� Passive THz imaging system

• Direct detector

• Heterodyne receiver.



� high temperature resolution, comparable to the 
best results for incoherent receivers; 

� high spectral resolution allowing spectral 
analysis of various substances; analysis of various substances; 

� the local oscillator frequency can be varied to 
obtain images at different frequencies, 
effectively providing “color” images; 

� since a heterodyne receiver preserves the phase 
of the radiation, it is possible to construct 3D 
images.



TELIS – TeraHertz 
Limb Sounder
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Tehnology: 

nanostructure Nb–AlOx–Nb

or Nb-AlN-NbN 

on Si substrate.

Critical current density: 

Jс = 3 – 8 кА/sm2;

Tunnel barrier thikness : Tunnel barrier thikness : 

~ 1 nm;

SIS junction square:

SSIS ~ 1 µm2

Microchip size: 4х4х0.5 mm3









V.P. Koshelets, et al, Phys. Rev. B, vol. 56, pp 5572-5577, (1997)
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50 mm

Objects temperature 300 К

Background temperature 284 К

Spatial resolution 2 mm

Diameter of optics 100 mm



� In present time we have one pixel receiver with 
mechanical scanning. 

NETD  ~ 13 mK. Spatial resolution ~ 2 mm.

� Next step: array of SIRs. Decreasing shot time � Next step: array of SIRs. Decreasing shot time 
and optics simplification .




