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Fig. 10.1. Original measurement curve for Hg with
which, in 1911, the phenomenon of superconductiv-
ity was first discovered. On cooling to below 4.2 K,
the electrical resistance falls below the experimental
detection limit (at that time ~ 107> Q). (After [10. 1]
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10.1 Some Fundamental Phenomena Associated with Superconductivity 271

Ideal conductor Superconductor
(R=0)
T=300K T=300K
Bext = 0 Bext=0 % Bext
(0) {a)
cooling ‘ cooling * (e)
Bext=0 % r l cooling Bey =0 % l cooling
(b) (b)
Bext % T<T Bext Bext % T< TC % Bext
(e) (c) (f)
Bext"’o % e,t-O Bexr’O % % Bexl_’o
A (d) (d) (g) B

Fig. 10.4. Magnetic behavior of an ideal conductor (A) and a superconductor (B): (A) In an
ideal conductor, the final state (d) or (g) depends on whether the sample is first cooled to be-
low T, before applying the magnetic field By, or alternatively, cooled in the presence of the
field. (@ — b) The sample loses its resistance when cooled in a field-free region. (c) Applica-
tion of B, to sample with zero resistance. (d) Magnetic field B switched off. (¢ —) Sam-
ple loses its resistance in the magnetic field. (g) Magnetic field By, switched off. (B) For a
superconductor, the final states (d) and (g) are identical, regardless of whether B, is switched
on before or after cooling the sample: (a — b) sample loses its resistance upon cooling in the
absence of a magnetic field. (¢c) Application of the field By to the superconducting sample.
(d) B.,, switched off. (e —f) Sample becomes superconducting in the applied magnetic field

By (g) Magnetic field Be,, switched off

N
A
|.|-|
1o
N
hr
m
x
n
d
N
ﬁ
o
10
_>ﬂ
_>L'
O
ool
=
ro
rx
rt
e
ox
1484
r
o
of
1o
rx
N
)
odt

A E3s StH MBI 527 ARSIH 23 2Alolo] YYUs| M2t 52 EUCt ot
ol et 28 & {2 2L U0 27[%0| 00| =7| W&o ELYH.
& ZZ710l 00 &7| Asfiid R0M ZfsliE A7|¥= ZOIWOrE 7tserh, 142
ZUZ BAOM 2O R0 ool 8 A7|H¥E LU=

=% L

o
= —
HALS AU Wkt A0l I



10D
To
T

i

Baexp (—

5

—

—

o

o

2"

Al
=1

AU o

A
e

F

Q
=

E2ERHoN M2t

et

o AOA A

Tl

=

1o

<

ojn
o)
ol
Tl
oTl

11

2F
(e}

=

o

A=

=
e

o

tEs

—

—

Hl

, B=—AV X J & Z}7|

=
—

of

AS HYEUCE 195040 HHE
o

off

5]

sfA| o

m

=

Pl
o

7]

—

= HHYES

Al

arnd

AF71%0| 00| &

HRIE 2HE HHO|A

o
[

|

—
-

[
S

O] A|

X _
Bexp(——7-)7t GUTE. of Mg Ap|gol 2UE BeM AsHanos 22
a
o

of Ol

B9 SHe= O/AH YN

o A= LHEOIM

o 7}
N R

B
5
=

<

.
iofl
==
o

<K
ol
%O
[T
mjn

uF

=

D

=
1/20|
HFAHSF
=2 0od

a

—

YU,

FI o427t

g20/2t 23Y

B 23 2747 Bk
Uss

Sofaf UHE
2|1 0fl A

A
=
S
I

o
—
—

g
|

o
[

2+
=
#E
—

J
Lyt
|

=
—

=

t

810 2& 0|13 A

o
=]
o

3
[=]
e
_Ol-

=

o

A

A
A1

HUAfe| 2H{7t &|OfOFafiL

I_

S
<]

—

SFEH A
£E71 A ZZo]7|
U AT OF
Of 1/291 M Z20]20(7| WZ0| E&YR7E E7] HA
dofe

A
=

I.

L. IEE200M 2}

AOH7
=Y
o=z 4
0] =3t

T AEjE LA ZES O|UR(7F E AT} g

AP Af

maps 22
¢ofl

—

—

A
gyt
Lt

—
-
b

=]

S

Af

=532 %7 W0 HEL

=
0| 2ofof

& ofof

0|1 2% o7

<r
X0
70

|2

ol
U

1o
1H

—

—

U2 RO

=

*2

(6" Vo—eVe)— AP auct
m
T UjHep EHOIA Z0|ZAICH A

i 2F71ZFol 00,

_I

*,
L2 =2z
=2 e

*

2m 1

HFZ{ Al
o

[e]

he

o

VXxXB=]

72126 1-2CGe
opoj AL Atefo] o)

1

Ho



UMt YN RO afef 2RO HEUSIF YYSICHE HS U|EHL, 45
2L ZMES UMHATL BBt WYMS MY PUD ZHE BHY L WY
- x _
Aol e ¢ = g tanh ( )Yt AT 0OE = I3tON Lo|7f 0, AATL 2
V2§
Sto|2fH mo| _Bsto=z L= AUALCH
O ZIZMI-RUCIR WHALS ZHEON A7|H0| YAFUCE U YeHFD 2HE
AL A2 HHEAQ HA[EQl AR A F SIHUYLDE L3t A 1¥ 22Ut A 2Y
ZHES HTY 4 YsUD
Atz 4. BCS O|22= HESH ZHUEHAL
! T T T T
S
<4 10— —— &p—= v Qxo-odm_ 6°3°0 .
L ‘\\.6 o
E \\\o\ Py
q 08 N0 1
= BCS theory — > oa
o 06 \o -
= N\ a
o (o
o \
© 4 o In |
o 0 & Sn ?%A
8 e Pb ‘:A_
S 02 \
= \
()
o 0 | | L | 1
0 0.2 0.4 0.6 0.8 1.0

Reduced temperature T/T.

Fig. 10.16. Temperature dependence of the gap energy A(T) relative to the value 4(0) at T=0
for In, Sn and Pb. Values determined from tunnel experiments (Panel IX) are compared with
those predicted by BCS theory (dashed). (After [10.12])
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