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Overview

• Transition-Edge Sensors (TES)
• Kinetic Inductance Detectors (KID)
• Nanowire Photon Detectors (NPD)
• Comparison

NOT: 
STJ, magnetic calorimeters, heterodyne 
bolometers,…
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Brush up on 
Superconductivity

• Typical detector 
materials: 
Nb, Ta, W, Al, NbN

• Thin films, micro- and 
nanostructures

• Operation temperature 
50 mK � T � 4 K

Gene Hilton @ LTD 13 Workshop 2009:
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TES – Principle I
• Thermistor 

Sensitivity 

Resolution
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TES – Principle II

• Bias power raises TTES above Tb 
and into transition (Tc ) 

PJoule = V2/R
• Absorbed photon raises T, R, 

lowers PJoule , speeds up TES 
TES 

 
CTc /PJoule

• Self biasing into transition
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TES – Examples I
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TES – Examples II

Y. Ezoe et al., AIP Conf. Proc., 2009, 1185, 60

NASA
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KID – Kinetic Inductance

magn. Ind.:

kin. Ind.:

kin. Ind. square film:
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KID - Principle
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KID – Examples I

P. K. Day et al., Nature, 2003 , 425 , 817 
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KID – Examples II

O. Noroozian et al., AIP Conf. Proc., 2009 , 
1185, 148

S. Doyle et al., J. Low Temp. Phys., 
2008 , 151 , 530 

B. A. Mazin et al., Appl. Phys. Lett., 2006 , 89 , 222507 
P. R. Maloney et al., AIP Conf. Proc., 2009, 1185, 176

O. Noroozian et al., AIP 
Conf. Proc., 2009, 1185, 176
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NPD - Principle

• Diffusion leads to 
quasi-particle cloud

• Reduction of critical 
current density

• Normal domain 
formation for 
j'c < jb   

0.95 jc
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NPD - Examples

S. N. Dorenbos et al., Appl. Phys. Lett., 2008 , 93 , 161102 

F. Marsili et al., J. Mod. Opt., 2009 , 56 , 334

N. Zen et al., Appl. Phys. Lett., AIP, 2009 , 95 , 172508
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Detector Comparison

Detector T (K) 
 (%)

Jitter 
t 

(ns)

max. 
counts 
(Hz)

NEP 
(W/Hz1/2)

E comment

TES �0.1 95 100 105 10-19 yes highest energy 
resolution

KID 0.3 35 — 105 10-17 yes easily multiplexed

NPD 2-4 10 0.03 109 10-18 no fastest detector

A. Verevkin et al., J. Mod. Opt., 2004 , 51 , 1447 
R. H. Hadfield, Nature Photonics, 2009 , 3 , 696 

Thank you!
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