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Overview

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

NOT:
STJ, magnetic calorimeters, heterodyne
bolometers,...

University of Zurich, Patras Workshop 2/14
July 6th, 2010



3 Jb’; Universitat Zirich B ru S h u p O n

=/ Physik-Institut

. P :Jlnh

AN Superconductivity

Gene Hilton @ LTD 13 Workshop 2009:
Application Highlights

... Introduce LTD technologies to new members of the community and
highlight those areas where there is the greatest advantage . ..

Cryogenics is hard!

Hard enough that you shouldn’t use and LTDs unless there is no other way.
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Superconducting transition

T.

3 . .
= v « Bias power raises T;gg above T,
k7 = Jot and into transition (~T,)
& - %% I:)Joule = V4R

 Absorbed photon raises T, R,

lowers P, ., Speeds up TES
Tres ~ CT/OP 04
Temperature « Self biasing into transition
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A TES — Examples |

a) 1-10 eV photon
W
Si or Ge
C)
b) . 1-10 keV x-ray W Al Y, nhor Wl'MF’
Bi S-/ Si or Ge
AlfAu o

Si;N, — f
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TES — Examples |l
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~ KID — Kinetic Inductance

\/ | |

magn. Ind.:  F ., = o B*dV = 5 FM 2
Z [ 4

mv® 1 o
kin. Ind.: Eyin = [ n 5 dV = 5L i

Lo\
d

Kin. Ind. square film: ILE —
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KID - Principle
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KID — Examples |

e

P. K. Day et al., Nature, 2003 , 425, 817
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KID — Examples Il

aluminum

meandered
L —— inductor

nicbium
interdigitated
capacitor

ooy O. Noroozian et al., AIP
S. Doyle et al., J. Low Temp. Phys., BHDVPFeTFFT0T] Conf. P 2009 ’1185 176
2008 . 151 , 530 o TIOG, ST, 258

CPW feedlin

EEER
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B. A. Mazin et al., Appl. Phys. Lett., 2006 , 89 , 222507 I Feedline Single Pixel
P. R. Maloney et al., AIP Conf. Proc., 2009, 1185, 176
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N NPD - Principle

8n, v,’
\/ I n-dn, v,

o Diffusion leads to
guasi-particle cloud

e Reduction of critical

current density o] S gt D]
» Normal domain 4

formation for
jlc < jb ~ 095 jc
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NPD - Examples

P

A.Hgnrr'.f‘.nt_'

Marks

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

5 um

Nb

5 parallel striplines
A =] block

| 1 mm |

S. N. Dorenbos et al., Appl. Phys. Lett., 2008 , 93 , 161102 N. Zen et al., Appl. Phys. Lett., AlIP, 2009 , 95, 172508
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N Detector Comparison

Detector | T (K) | n | Jitter | max. NEP AE comment
(%) | At | counts | (W/HzV?)
(ns) (Hz)
TES 0.1 | ~95 | 100 10° 10-1® | yes | highest energy
resolution
KID ~03 | ~35| — 10° 10-Y/ yes | easily multiplexed
NPD 2-4 | ~10 | 0.03 10° 1018 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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