Shielding Setup for JPA Operation
In the TASEH Detection Chain

At{& 5 (Wei-Cheng Hung), TASEH Collaboration
Advisor : Bk E(Yung-Fu Chen), JR7tEg(Yuan-Hann Chang)
JPAs team ,Low Temperature Physics Lab, NCU

Taiwan Axion Search Experiment with Haloscope, NCU

A

JPAs R&D Program

’aiwan’ |xion Larch

Maloscopef xperiment




Axion detection sensitivity
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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,~1.4x107%*W

@ Tgy~2K, - 0~1.4 x 1073W
- ~8.194yy

After integrating JPA in detection chain
@ P,~1.4x 10724W

@ Tgy~0.3K,» 0~2.1 x 107*W
— ~3.13g4y, (with the same data
taking time)
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Noise power after sequential Amplifiers:
Pour = Gp(GH(G](Pvc + Padd,]) + Padd,H) + Padd,P)

B | PaddH Padap
Pout == GpGHG] ((Pm + Padd,]) + G] ) + G]GH

Ta , Ta )
Pour = GrockpTsysAf = GpGyGAf (Tin + Taqqy + —oot + —2995

Gy G;Gy
Tsys = Tin + Tadd,] + Gy + GGy G Gain from amplifier
Poaa Add noise from amplifier
T Effective noise temperature
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Gain and noise A
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The challenges A
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HATSTAC style shielding
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Compensate Coil (SC coil)

Mu-4K shield (Mu1l)

Mu-4K shield(Mu?2)
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Our 5-layer shielding
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Shielding design concept follows HAYSTAC
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Shielding configuration
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Material Field constrain Principle Function
SC Coil | Nb-Tifilaments | 9T (critical field,Hc1) Persistent current Canceling
Mul Mu-4K 0.6T (saturation field) ferromagnetism Trapping
SC1 Pb 0.08T (critical field) Meisner effect Expelling
Mu?2 Mu-4K 0.6T (saturation field) ferromagnetism Trapping
SC2 Nb 0.2T (critical field, Hcl) Meisner effect Expelling
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Leak field inside the shielding
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Schematic of setup
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 New shielding design : SINA version A
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» Numerical study of the shielding effect
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B-H curve of HAYSTAC single layer shielding
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B-H curve of SINA single layer shielding
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Following plan
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Our 5-layer shielding

Operating the JPA at 6T

Long term

Operating the JPA to 9T
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