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Study of Hall Effect

Rong Liao
School of Physical Sciences,University of Science and Technology of China, Hefei 230026

Abstract: Hall effect refers to the phenomenon of transverse potential difference in a current carrying conductor
in a magnetic field. In this experiment, Hall effect was studied and used for various analysis and measurement.
Hall coefficient, transverse conductivity, carrier type and concentration and carrier mobility of Hall plate were
measured. Using symmetry measurements to eliminate side effects.And drew the curve reflecting Vi — I
relationship of Indium Antimonide chip.
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Is Vi Is Vo Is Vs Is Vi
097 | 246 | -097 | 244 | 097 | -2.27 | -0.97 | 2.28
1.47 | 3.62 1.47 | -3.61 1.47 | -3.35 1.47 | 3.35
198 | 4.77 198 | 476 | 198 | -4.42 198 | 443
248 | 591 | -248 | -590 | 248 | -549 | -248 | 549
296 | 7.04 296 | -7.02 | 296 | -6.52 | -2.96 | 6.53
346 | 8.20 346 | -8.18 | 346 | -7.59 | -3.46 | 7.61
397 | 9.35 397 | -934 | 397 | -8.68 | -3.97 | 8.68
447 | 10.51 4.47 | -10.50 | 447 | -9.75 | -4.47 | 9.76
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0.97 2.3625
1.47 3.4825
1.98 4.5950
2.48 5.6975
2.96 6.7775
3.46 7.8950
3.97 9.0125
4.47 10.1300
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/ Equation y=a+bx
) Plot V_H
g Weight No Weighting
4 // Intercept 0.20963 + 0.00841
" Slope 2.21854 +0.00285
/,r" Residual Sum of Squares 5.09308E-4

e Pearson's r 1

2 R-Square (COD) 0.99999
Adj. R-Square 0.99999
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BER ky = 2.22V /A, GMERIA R? = 0.99999.
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2.22V/A x5 x 107*m

~ 4500Gs/A x 0.45A x 104T/Gs
=548 x 107*m?/C

Is =4.5mA Is = —4.5mA

Iv | V1 I | Vo | I Vs Iy | Va

0.10 | 2.60 | -0.10 | -1.85 | 0.10 | -2.60 | -0.10 | 1.86
0.15| 3.71 | -0.15 | -2.94 | 0.15 | -3.69 | -0.15 | 2.94
020 | 4.81 | -0.20 | -4.05 | 0.20 | -4.80 | -0.20 | 4.05
025 | 591 | -025|-516 | 025 | -590 | -0.25 | 5.15
030 | 7.01 |-0.30 | -6.27 | 0.30 | -7.01 | -0.30 | 6.27
035 | 820 | -035|-739 | 035 | -8.14 | -0.35 | 7.41
040 | 932 | -0.40 | -8.55 | 0.40 | -9.29 | -0.40 | 8.53
0.45 | 10.47 | -0.45 | -9.72 | 0.45 | -10.46 | -0.45 | 9.72
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Tni(A) | Vi (mV)
0.10 | 22275
0.15 | 3.3200
020 | 44275
025 | 5.5300
030 | 6.6400
035 | 7.7850
040 | 8.9225
045 | 10.0925
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Plot V_H
Weight No Weighting
44 //' Intercept -0.05301 + 0.0295
7 Slope 22.44048 + 0.099
- Residual Sum of Square 0.0062
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T T T T 1
0.1 0.2 0.3 0.4 0.5
M
Kl 4: Vg —In




2022.11.12

I EREAROR RS Ry 28 G P S0 4

BIR ky = 22.44mV /A, BHERIA R? = 0.999.

d Vy
Ru =73 Is
2244V /A x 5 x 10~ "m
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=5.54 x 10*m?*/C
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T Ax05x67.76 x 10-3
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0 1.65 0.45 28.52
0.05 6.44 0.50 29.80
0.10 11.16 0.55 31.01
0.15 15.67 0.60 32.25
0.20 19.81 0.65 33.46
0.25 22.79 0.70 34.64
0.30 24.53 0.75 35.84
0.35 26.03 0.80 37.09
0.40 27.27

i Origin /EES2] Vg — Iy BRATF .

—=—V_H
40

30

20

V_H

T
0.0 0.2 04 0.6 0.8
I_M

El5: Ve — Iu

L E BN

1] PEPER AR EY LA L. BIRE
A (SEIREXY) .

2] WK, FEMRER. w5 s (TH) %
. Bl R, JbRg, 2014,

3] WHTAL, BEIF, O KEmRE sk, =
M, B HR. .m«T%z sk, B, 2005.



	实验原理
	通过霍尔效应测量磁场
	霍尔效应实验中的副效应
	测量霍尔片半导体的电导率
	实验器材
	实验步骤

	实验结果与讨论
	保持励磁电流不变测量霍尔系数
	原始数据
	数据处理

	保持样品电流不变测量霍尔系数
	原始数据
	数据处理

	零磁场下测量横向电势差
	使用锑化铟片，保持样品电流IS=1mA不变，绘制VH-IM图像


