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MaQ, XuSY, ShenH, et al. Observation of the nonlinear Hall effect under time reversal symmetric
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Detection of Weak Signals
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Detection of Weak Signals

OE10224Bi#H K 25%

SINE OUT REF IN

SIGNAL IN

Weak Signal Detection

Vin | Vhoise | SNR/dB R Stability
1000 | 100 20 1010.2 0
100 | 100 0 100.77 0

10 100 -20 10.083 £ 0.002 | 0.02%

1 100 -40 1.005 +£0.005 0.5%
0.1 100 -60 0.103+ 0.002 1.94%
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(d) Fitting Plot
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Multi-Harmonic Measurement of Weak
Signals

Fitting Result

Backgr(_)und
Application Estimaye | Std.Error | p— value
Principle o al| 231.3 0.2 <2x10°™8
- b 0.036 0.042 0.408
Conclusion
2E
a:\/; = E=(513.8+0.5)uV; n=2.8%
A 95% confidence interval of b:  (—0.4632,1.1832) )
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(f) Schematic Diagram (g) Impedance phase
Zx: The impedance of measured component
Rs: The standard resistance J
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Ideal Resistance: Realy = R; Image, =0
Ideal Capacitance: Realy = 0; Image, = 27:—fc
Ideal Inductance: Realx = 0; Image, =2xfL
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Resistance(R = 112)
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Estimate | Std.Error | p— value
al208x10%| 3x108 [ <2x10°'®
b| —24x10%[16x103 0.876
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Resistance(R =0.1Q)
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Capacitance(C = 10nf)
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Estimate Std.Error p— value
a| —1.742x107 | 9.807 x10° | <2x 10 '®
b 5.09 0.252 <2x10°T6
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Summary

Summary
RQ) | Cnf) | LuH) | 7
R=1Q 0.98+0.17 0 0.331 2%
R=0.1Q | 0.1024+0.002 0 0.310 | 2%
C =10nf 0 9.14 0 8.6%
C =100nf 0 91.57 0 8.4%
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Summary

Summary
RQ) | C(nf) | L(uH) | 7
R=1Q 0.98+0.17 0 0.331 2%
R=0.1Q | 0.1024+0.002 0 0.310 | 2%
C=10nf 0 9.14 0 8.6%
C =100nf 0 91.57 0 8.4%

(1) Quantitative agreement has been obtained between
theory and experiment

(2) The Resistance is Impure
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Measurement of Diode Junction
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Theory Formula:
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Measurement of Diode Junction
Capacitance
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Measurement of Diode Junction

Capacitance
& Fromtier Fitting Result
Application
Princlple of Estimate | Std.Error | p—value
;‘AI _ al| 0.225 0.006 | <2x10° 16
Conousion” b | -0.069 0.003 |[<2x101®

2.25+£0.006) x 10~ 1°
VvV

Cx = ( —(6.940.3) x 10~
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Resistance Thermal Noise Measurement
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Resistance Thermal Noise Measurement

Histogram, Kernel Curve and Gaussian Curve of X & Y
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Resistance Thermal Noise Measurement
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Resistance Thermal Noise Measurement
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(3) Measurement:
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Vs = Vin+ Van

Noise Measurement 4
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Resistance Thermal Noise Measurement

Background
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Fitting Result

(nV) i 8 2 &

Ve 10.864 | 7.012 | 6.716 | 6.287
Theory (V7y) | 2.008 | 1.420 | 1.230 | 1.122

Vin 10.677 | 6.867 | 6.602 | 6.186
Theory(Vsy) | 11.875 | 5.938 | 4.453 | 3.711
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Resistance Thermal Noise Measurement
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