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Axion Detection Sensitivity
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Hsin Chang et al, Phys. Rev. Lett. 129, 111802 (2022)
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parameter Remarks

SNR Signal to noise ratio
P, Typical axion signal power
o Average noise power
Tsys Effective system noise
temperature
Af Resolution bin width
Ngio2 Amount of data
SSE Scan

From TASEH CD102 result :

@ P,~1.4x 1072w

@ Tsys~2K,» 0~1.4 X 10753W
- ~8.194yy

After integrating JPA in detection chain
@ P,~1.4x 1072w

@ Tsys~0.3K,— 0~2.1 X 1072*W
— ~3.13g4y, (with the same data
taking time)
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Amplification Chain

a

=1
P
Padd']R I Padd,H N add,P Pout
I JPAs > I HEMT, pos
Pi"@ l/ G, I l/ Gy Gp

RT

Noise power after sequential Amplifiers:
Pour = Gp(GH(G](Pvc + Padd,]) + Padd,H) + Padd,P)

Gy G;Gy i

)
I

P P 7
Pout = GpGrGy ((Pin + Padd,]) + add’H> 4 —addr HB = |

Tadq, Tadd,
Pout = GrotkpTeysAf = GpGyGAf (Tin + Taday + 5 " +—5)

Gy GGy

T T . o
Tsys = Tin + Tadd,] + add.H + add,p G Gain from amplifier
Gy GjGH Puaa Add noise from amplifier
T Effective noise temperature

3 2025



)(alasme periment

Quantum Parametric Amplifier
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Perspective on traveling wave microwave parametric amplifiers, Samuel Goldstein et al, Appl. Phys. Lett. 119, 120501 (2021)
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Josephson Parametric Amplifier
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= JPA at 2GHz
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> Shielding
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& Implemented at Axion Detection Chain A
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JPA In Other Frequency Band
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Impedance matching network
-> improving the bandwidth
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Multistep LIPA device image

Dielectric fabrication
-> developing the multilayer JPA fabrication
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10-Unit JTWPA Cell — Circuit vs HFSS Layout S-Parameters (Pump off)
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