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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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HIGH Tc SUPERCONDUCTING INFRARED DETECTORS 

P.L. RICHARDS 
Department of Physics, University of California 
and Center for Advanced Materials, Materials and Chemical Sciences Division 
Lawrence Berkeley Laboratory, One Cyclotron Road, 
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ABSTRACT 

A brief review will be given of published data from searches for a high 
Tc photon detection mechanism. Critical comments wiil be made about the 
tests used to distinguish photon and thermal detection modes. An analysis 
of the prospects for a high Tc bolometric detector will be presented. 

RESULTS AND DISCUSSION 

Much work has been stimulated by the idea that pair breaking by 
infrared photons in high Tc superconductors could cause modifications in 
film conductivity and thus lead to useful infrared photon detectors. Data 
have been published by many groups on the response of high Tc films with a 
variety of morphologies to visible and infrared photons. In general the 
values of specific detectivity D obtained are ~10 8 cmHz 1

/
2 W- 1 which is too 

low for most practical applications. A common practice is to identify as 
thermal that fraction of the responsivity that scales as dR/dT, where R(T) 
is the film resistance. Since the responsivity also depends on temperature 
dependent thermal conductivities and specific heats, this practice is not 
reliable. Uncertainties remain as to what fraction of the observed 
response is thermal. 

·when a high Tc infrared detec~or is designed specifically to enhance 
the thermal response, values of D approaching 10 11 cmHz 1 /

2 W- 1 can be 
obtained. Such performance will be very useful, especially for infrared 
wavelengths longer than -10 ~m. A theoretical analysis of this high Tc 
bolometer will be presented. 

CONCLUSIONS 

(1) The thermal component of the infrared responsivity of high Tc 
films cannot be reliably identified as the component that scales 
as dR/dT. 

(2) A properly optimized high Tc infrared bolometer will have useful 
properties. 
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