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year detector detector + optics remarks
2010 120 pixel 9 pixel multiplex readout
2011 102 pixel 10-17 (W/Hz1/2)

Road map

5, ���
Block diagramlab S21 spectrum @140 mK

2011 - 102 pixel 10 17 (W/Hz1/2)
2012 - 1024 pixel System

220 GHz¢î56ï0ðñïyT440 GHz¢òóô56ñïy

IQ spectrum and noise
0.1 K stage
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Q

Q =(2/�)*(�1/�2)   
(�: kinetic fraction)

�i = 0
�i = 0.5*10^-4   meV
�i = 1*10^-4   meV*Tc:  ~15.7 K
�i = 0.5*10^-4 *e^(T/2) 

�i 1*10^ 4 * ^(T/2)
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Si wafer

Double slot antenna and Hyper-hemispherical lens
(Operation frequency depends on only this optics design.)

RF response of KIDs

3, Kinetic Inductance Detectors
-Superconducting resonators operated in the microwave range (4-8 GHz)
-Pair breaking detectors

Day et al, 2003

CouplerFeed line (MW)
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*�20:  ~60 u�cm
*�r: 2.89 meV

�i = 1*10^-4 *e^(T/2)
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Resonator
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Coupler º9SEMd�
500 um

4,KIDs�./
-Simple fabrication

EF

Sub-mm 
waveE

N(E)

KIDs9�Ï��

1.8*10^-8 meV
4.2*10^-8 meV
9.5*10^-8 meV

T, Noguchi
Al KIDs�v
140 nm, Tc 1.2K, s=3 um, w=2 um)9÷9²n}~(	),
Al/AlOx/Al9IVß2=9ab(Teufel et al.)TQ¯��ª�(T. Noguchi.)p

One superconducting film and one etching process
-Simple system 

No bias line, only one CLNA
-Frequency multiplexing 

Commercial products are available
-Broad-band coverage

f > fg
-High Sensitivity (010-19 W/Hz1/2) Barends, 2009
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