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Superconductivity
Superconductivity is a phenomenon of exactly zero electrical

resistance occurring in certain materials when cooled below a

characteristic critical temperature.
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Characterization of YBCO

Pretreatment
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Characterization of YBCO

High temperature burning
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Device and Equipment
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Indium Electrode Pt Thermometer
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Device and Equipment

Thermometer: T =

(2.379 4 0.002) Up,

Superconductivity
Discussion
The Effect of Longitudinal Current
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Electrical Transport Properties
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Discussion

e What is AT7?
° Why TcCooling < TcHeating?

@ The effect of contact resistance.

Experiments in Modern Physics |



Superconductivity
Discussion
The Effect of Longitudinal Current

Electrical Transport Properties

Critical region model

300
00 00 (K A 293
—

Experiments in Modern Physics |



Superconductivity
Discussion
The Effect of Longitudinal Current

Electrical Transport Properties

Critical region model

— 5cm
300 -
a 00 00 (K A 293 L mEEEEEEEEEEREREEEEE—
0 —

R ot

Experiments in Modern Physics |



Superconductivity
. . Discussion
Electrical Transport Properties The Effect of Longitudinal Current

Critical region model
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Why R, < 0: Thermoelectricity

Seebeck effect

b T

Thermal emf is

Uemg= —5VT
where S'is the .

Seebeck coefficient. 2'
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Why R, < 0: Thermoelectricity
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ii) Temperature gradient caused temperature difference
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|) Thermometer delay = TcCooling > TcRealv TcHeating < TcReal
ii) Temperature gradient caused temperature difference =

TcCooling7 TcHeating > TcReal
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|) Thermometer delay = TcCooling > TcRealv TcHeating < TcReal
ii) Temperature gradient caused temperature difference =

TcCooling7 TcHeating > TcReal
i) Different thermal conductivity
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hysteresis

|) Thermometer delay = TcCooling > TcRealv TcHeating < TcReal
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TcCooling7 TcHeating > TcReal
iii) Different thermal conductivity =
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TC Cooli

I) Thermometer delay = TcCooling > TcRealv TcHeating < TcReal

i) Temperature gradient caused temperature difference =

TcCooling7 TcHeating > TcReal
iii) Different thermal conductivity =

TcCooling < TcRealr TcHeating > TcReal
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Contact resistance
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R — T at different current
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R — T at different current
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Superconductivity phase transition
i) Thermal disturbance destroys the Cooperelectronpair.

ii) Surface current produce a magnetic field.
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Superconductivity phase transition

i) Thermal disturbance destroys the Cooperelectronpair.

ii) Surface current produce a magnetic field.
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Superconductivity phase transition
i) Thermal disturbance destroys the Cooperelectronpair.

ii) Surface current produce a magnetic field.

sample 1 1,=9.00mA
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Superconductivity phase transition

i) Thermal disturbance destroys the Cooperelectronpair.
ii) Surface current produce a magnetic field.
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F Doping: YBasCuzk,0g

Y203: 078g BaCO:),Z 136g
CuO: 1.65g BaF,: 1.21g
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F Doping: YBasCuzk,0g

Cooling
Y503: 078g BaCOs: 136g e |
| 1=10.00mA (sample 2
CuO: 1.65g BaFy: 1.21g ’ slowly)
i) T. = 103K, higher than :3; |
YBCO about 8K. vy / by (earmple 1
]
//ﬁ=5.00mA (sample 1
slowly)
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52)
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F Doping: YBasCuzk,0g

Y203: 078g BaCO:),Z 136g
CuO: 1.65g BaF,: 1.21g

i) T. = 103K, higher than
YBCO about 8K.

ii) The speed of cooling and
heating do not effect the

temperature-hysteresis.
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Cooling
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1=10.00mA (sample 2
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F Doping: YBasCuzk,0g

Cooling
Y203: 078g BaCO:),Z 136g S e |
1=10.00mA (sample 2

CuO: 1.65g BaFy: 1.21g ’ slowly)
i) T. = 103K, higher than :3; e
YBCO about 8K. o ) Sy amete
ii) The speed of cooling and
heating do not effect the

& A i //ﬁ=5.00mA (sample 1
temperature-hysteresis. slowly)
iii) Temperature-hysteresis 80 100 120 140 5%
may depend on sample itself. T (K) @:
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Conclusion

@ YBCO has superconductivity at 95K
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Conclusion

@ YBCO has superconductivity at 95K

@ Temperature-hysteresis depend on sample itself rather
than the speed of cooling and heating or thermometer

delay or temperature gradient.
@ The seebeck coefficient of YBCO is about S = 0.3mV/K.

@ The critical current of YBCO is about 0.51A.

D
@ F doping can increase the superconductivity temperature
832
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