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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
Where the noise come from? The amplification of microwave signals is always accompanied with the weakly coupling of macroscopic degrees of freedom to an input signal, like the electrons of a transistor, and channeling energy to the input signal. Poor control of coupling will add some noise, but even we have the finest control, quantum mechanics still give us a restriction on the amplification of both quadratures of a certain signal. When an amplifier is approaching this added noise limit, we call it a quantum limit amplifier, which is always needed by some sensitive measurements like ESR.
However, traditional JPA suffer from the narrow bandwidth and small dynamic range. Different from traditional JPAs, our TWPA is a really fancy one.
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
Where the noise come from? The amplification of microwave signals is always accompanied with the weakly coupling of macroscopic degrees of freedom to an input signal, like the electrons of a transistor, and channeling energy to the input signal. Poor control of coupling will add some noise, but even we have the finest control, quantum mechanics still give us a restriction on the amplification of both quadratures of a certain signal. When an amplifier is approaching this added noise limit, we call it a quantum limit amplifier, which is always needed by some sensitive measurements like ESR.
However, traditional JPA suffer from the narrow bandwidth and small dynamic range. Different from traditional JPAs, our TWPA is a really fancy one.
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
Where the noise come from? The amplification of microwave signals is always accompanied with the weakly coupling of macroscopic degrees of freedom to an input signal, like the electrons of a transistor, and channeling energy to the input signal. Poor control of coupling will add some noise, but even we have the finest control, quantum mechanics still give us a restriction on the amplification of both quadratures of a certain signal. When an amplifier is approaching this added noise limit, we call it a quantum limit amplifier, which is always needed by some sensitive measurements like ESR.
However, traditional JPA suffer from the narrow bandwidth and small dynamic range. Different from traditional JPAs, our TWPA is a really fancy one.

 


S TR B BB o B

Amplitude vs R variation

T 80 T T T T T
o ———
— R=1k '
——R=gk | J |
R=15k 70+ ‘ _
—— R=2%k ||
——R=29k | ||
I
60 [ A 1
- [ | II |I
T .
@ O \
= E‘* \
ha 1 c 50 .
0 g
o
1 = g
40 [ ~— 1
p | _\_\_\_\_\_‘_‘—\—\_\_\__\_\___
1 30 T
|
III
—4'} 1 1 1 1 1 1 1 1 II'\__
114 1141 1142 1143 1144 1145 1146 1147 1148 1149 20 ' ' ' ' '
’ ' ’ ’ ’ ’ ’ ’ ‘ ’ 0 50 100 150 200 250 300
GHz Rsample/kOhm

7 1k Rs 1418 = FRs By & 1 £ %


演示者
演示文稿备注
We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
Where the noise come from? The amplification of microwave signals is always accompanied with the weakly coupling of macroscopic degrees of freedom to an input signal, like the electrons of a transistor, and channeling energy to the input signal. Poor control of coupling will add some noise, but even we have the finest control, quantum mechanics still give us a restriction on the amplification of both quadratures of a certain signal. When an amplifier is approaching this added noise limit, we call it a quantum limit amplifier, which is always needed by some sensitive measurements like ESR.
However, traditional JPA suffer from the narrow bandwidth and small dynamic range. Different from traditional JPAs, our TWPA is a really fancy one.
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
Where the noise come from? The amplification of microwave signals is always accompanied with the weakly coupling of macroscopic degrees of freedom to an input signal, like the electrons of a transistor, and channeling energy to the input signal. Poor control of coupling will add some noise, but even we have the finest control, quantum mechanics still give us a restriction on the amplification of both quadratures of a certain signal. When an amplifier is approaching this added noise limit, we call it a quantum limit amplifier, which is always needed by some sensitive measurements like ESR.
However, traditional JPA suffer from the narrow bandwidth and small dynamic range. Different from traditional JPAs, our TWPA is a really fancy one.
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
Where the noise come from? The amplification of microwave signals is always accompanied with the weakly coupling of macroscopic degrees of freedom to an input signal, like the electrons of a transistor, and channeling energy to the input signal. Poor control of coupling will add some noise, but even we have the finest control, quantum mechanics still give us a restriction on the amplification of both quadratures of a certain signal. When an amplifier is approaching this added noise limit, we call it a quantum limit amplifier, which is always needed by some sensitive measurements like ESR.
However, traditional JPA suffer from the narrow bandwidth and small dynamic range. Different from traditional JPAs, our TWPA is a really fancy one.
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
Where the noise come from? The amplification of microwave signals is always accompanied with the weakly coupling of macroscopic degrees of freedom to an input signal, like the electrons of a transistor, and channeling energy to the input signal. Poor control of coupling will add some noise, but even we have the finest control, quantum mechanics still give us a restriction on the amplification of both quadratures of a certain signal. When an amplifier is approaching this added noise limit, we call it a quantum limit amplifier, which is always needed by some sensitive measurements like ESR.
However, traditional JPA suffer from the narrow bandwidth and small dynamic range. Different from traditional JPAs, our TWPA is a really fancy one.
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
Where the noise come from? The amplification of microwave signals is always accompanied with the weakly coupling of macroscopic degrees of freedom to an input signal, like the electrons of a transistor, and channeling energy to the input signal. Poor control of coupling will add some noise, but even we have the finest control, quantum mechanics still give us a restriction on the amplification of both quadratures of a certain signal. When an amplifier is approaching this added noise limit, we call it a quantum limit amplifier, which is always needed by some sensitive measurements like ESR.
However, traditional JPA suffer from the narrow bandwidth and small dynamic range. Different from traditional JPAs, our TWPA is a really fancy one.
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
Where the noise come from? The amplification of microwave signals is always accompanied with the weakly coupling of macroscopic degrees of freedom to an input signal, like the electrons of a transistor, and channeling energy to the input signal. Poor control of coupling will add some noise, but even we have the finest control, quantum mechanics still give us a restriction on the amplification of both quadratures of a certain signal. When an amplifier is approaching this added noise limit, we call it a quantum limit amplifier, which is always needed by some sensitive measurements like ESR.
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
Where the noise come from? The amplification of microwave signals is always accompanied with the weakly coupling of macroscopic degrees of freedom to an input signal, like the electrons of a transistor, and channeling energy to the input signal. Poor control of coupling will add some noise, but even we have the finest control, quantum mechanics still give us a restriction on the amplification of both quadratures of a certain signal. When an amplifier is approaching this added noise limit, we call it a quantum limit amplifier, which is always needed by some sensitive measurements like ESR.
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
Where the noise come from? The amplification of microwave signals is always accompanied with the weakly coupling of macroscopic degrees of freedom to an input signal, like the electrons of a transistor, and channeling energy to the input signal. Poor control of coupling will add some noise, but even we have the finest control, quantum mechanics still give us a restriction on the amplification of both quadratures of a certain signal. When an amplifier is approaching this added noise limit, we call it a quantum limit amplifier, which is always needed by some sensitive measurements like ESR.
However, traditional JPA suffer from the narrow bandwidth and small dynamic range. Different from traditional JPAs, our TWPA is a really fancy one.

 


W] £ 20 At D

=

Sample
Scanner

Positioners

| X R

Splitter

<+

Z match

“« gd—

‘Coupler

Splitter
Variable Phase
Attenuator Shifter

terminator

|
|

RF switch

Coupfé



演示者
演示文稿备注
We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
Where the noise come from? The amplification of microwave signals is always accompanied with the weakly coupling of macroscopic degrees of freedom to an input signal, like the electrons of a transistor, and channeling energy to the input signal. Poor control of coupling will add some noise, but even we have the finest control, quantum mechanics still give us a restriction on the amplification of both quadratures of a certain signal. When an amplifier is approaching this added noise limit, we call it a quantum limit amplifier, which is always needed by some sensitive measurements like ESR.
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
Where the noise come from? The amplification of microwave signals is always accompanied with the weakly coupling of macroscopic degrees of freedom to an input signal, like the electrons of a transistor, and channeling energy to the input signal. Poor control of coupling will add some noise, but even we have the finest control, quantum mechanics still give us a restriction on the amplification of both quadratures of a certain signal. When an amplifier is approaching this added noise limit, we call it a quantum limit amplifier, which is always needed by some sensitive measurements like ESR.
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
Where the noise come from? The amplification of microwave signals is always accompanied with the weakly coupling of macroscopic degrees of freedom to an input signal, like the electrons of a transistor, and channeling energy to the input signal. Poor control of coupling will add some noise, but even we have the finest control, quantum mechanics still give us a restriction on the amplification of both quadratures of a certain signal. When an amplifier is approaching this added noise limit, we call it a quantum limit amplifier, which is always needed by some sensitive measurements like ESR.
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We could note that we have single photon detectors but we do not have single microwave phonon detector, because its energy is too small to be detected in the same way. The microwave photons need to be proceeded by  amplification, which is always accompanied by added noise. 
Where the noise come from? The amplification of microwave signals is always accompanied with the weakly coupling of macroscopic degrees of freedom to an input signal, like the electrons of a transistor, and channeling energy to the input signal. Poor control of coupling will add some noise, but even we have the finest control, quantum mechanics still give us a restriction on the amplification of both quadratures of a certain signal. When an amplifier is approaching this added noise limit, we call it a quantum limit amplifier, which is always needed by some sensitive measurements like ESR.
However, traditional JPA suffer from the narrow bandwidth and small dynamic range. Different from traditional JPAs, our TWPA is a really fancy one.
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