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characteristic critical temperature.
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Critical Temperature
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c = 92.3K,
Tc = 90.8K, T0

c = 88.2K,
∆T = 4.1K
Heating: Ton

c = 105.3K,
Tc = 103.5K, T0

c = 100.2K,
∆T = 5.1K
Rmin ∼ −1.2Ω

T > Tc, R ∝ T, shows metallic phase
T < Tc, R → 0, shows superconducting phase
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Discussion

What is ∆T?

Why Rmin < 0?

Why TcCooling < TcHeating?

The effect of contact resistance.
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Critical region model

ρ =

{
0,T < Tc
ρc + a(T − Tc)

, T(x) = 77 + 30.92x

When T2 < Tc at 2 point, ∆x0 = Tc−T2
30.92

R = 1
s
∫ 5.3
∆x0 [ρc + a(T(x)− Tc)]dx

= 1
s [−a (T2−Tc)2

30.92
− ρc

30.92
(T2 − Tc) +

5.3ρc + 5.32 × 30.92a]
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Critical region model

ρ =

{
0,T < Tc
ρc + a(T − Tc)

, T(x) = 77 + 30.92x

When T2 < Tc at 2 point, ∆x0 = Tc−T2
30.92

R = 1
s
∫ 5.3
∆x0 [ρc + a(T(x)− Tc)]dx

= 1
s [−a (T2−Tc)2

30.92
− ρc

30.92
(T2 − Tc) +

5.3ρc + 5.32 × 30.92a]
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Why Rmin < 0: Thermoelectricity

Seebeck effect

Thermal emf is
Uemf = −S∇T

where S is the
Seebeck coefficient.
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Why Rmin < 0: Thermoelectricity

Seebeck effect

Thermal emf is
Uemf = −S∇T

where S is the
Seebeck coefficient.

Reverse current⇒ eliminate Uemf{
U+ = RI + Uemf

U− = −RI + Uemf
⇒ Uemf =

U++U−
2
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Thermal emf

∇T = 15K ⇒ S = 0.3mV/K
Uemf
Utotal

< 0.05
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Thermal emf

∇T = 15K ⇒ S = 0.3mV/K
Uemf
Utotal

< 0.05

Revise Uemf

∆T and Tc do not have
obvious change after revision.
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Why TcCooling < TcHeating? ⇒ Temperature-hysteresis
i) Thermometer delay ⇒ TcCooling > TcReal,TcHeating < TcReal

ii) Temperature gradient caused temperature difference ⇒
TcCooling,TcHeating > TcReal

iii) Different thermal conductivity ⇒
TcCooling < TcReal,TcHeating > TcReal
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Contact resistance

Rc =
R14−R23×L

l
2

Rc − T follows barrier rule.
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1 Introduction

2 Fabrication

3 Electrical Transport Properties
Superconductivity
Discussion
The Effect of Longitudinal Current

4 F Doping
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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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3 Electrical Transport Properties

4 F Doping
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F Doping: YBa2Cu3F2O6

Y2O3: 0.78g BaCO3: 1.36g
CuO: 1.65g BaF2: 1.21g

i) Tc = 103K, higher than
YBCO about 8K.
ii) The speed of cooling and
heating do not effect the
temperature-hysteresis.
iii) Temperature-hysteresis
may depend on sample itself.
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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.

F doping can increase the superconductivity temperature.
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黄策、郑雯瀚 Experiments in Modern Physics I
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