Resistance Or resistivity is the inherent property exhibited by materials. This 1s
mainly due to the scattering of electrons while interacting with the positive ions
(.wms) present in the materials. When temperature of material is decreased to
a low value, then due to lower energy, scattering of electrons decreases and as a
result resistance or resistivity decreases. Then the conductivity increases.

The phenomenon of attaining zero resistivity or infinite conductivity at low
remperature is known as super conductivity. The material becomes a super
conductor and it will be in super-conducting state.

Super conductivity was first observed by Kammerlingh Onnes .in the .case
of mercury. When temperature of mercury is decreased then !;he resistance also
Wscs and it is nearly zero at 4.2 K temperature as shown in Fig. 9.1.

The temperature at which the material undergoes a transistion from nm:gml
m.:to-super—conduming state is known as critical temperature Or rransiion
Wmﬂwe (T.). Different materials will have different 7, values.

Example ~ Aluminium I.=1.19K
= Lead T.=1712K
~ Tungsten T.=0.01K
B Tin T.=0.39K
B G gniium 7, =0.55K
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. is a low-temperature phenomenon.

2 nsition from normal state (o super-conducting state occurs below
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2. Low loss transmission lines and transformers When SUPeT-cong
wires are used as electric cables then the transmissiop e ctin,
minimised. 1f super-conductors are used for winding of , tran‘:f“ "
the power losses will be very small. Sfor

ey
3. Magnetic levitation Diamagnetic'propeny of a Super-cong
the basis of magnetic levitation. This effect can be useq f,, b l]':tnr A
transportation. 8N-spe

Y
4. Generation of high magnetic fields Super-conductin

: : £ Mater
used for producing high magnetic fields with low power alerig)g

COnsy
5. Fast electrical switching The application of magnetic fie]

: d gre
H_, changes the super-conducting state to normal state greate;

W i O
the field reverses the process. This principle is used in SWitchinF?"
cryotron. s Cle

"
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6. Logic and storage functions in computers The C.y .

of Josephson effect is used for memory elements ; te

Tist
super-conductors are used to perform logic and

G
Storage o
computers. _ S in

7. Super Conducting Quantum Interference Devices (SQUIDs
Josephson junctions mounted on a super conductor ripe L é Twg
Since the current through SQUID 1is very sensitive [ocma.;,n QLTD
it can be used as sensitive magnetometer. These are yseqd [E :i; _h?hi
magnetic signals from the brain and heart. T

8. Super Conducting Magnets Super conducting magnets CONSIStS of gy
of wires made up of super conductors. Current once inlroducv;ti im*-uﬂs
coil, remains for a very long time causing the stability of the ma: lhe
field for a long time. These coils can be used in electric maci;uf
transformers and MRI instruments. 3

. Magnetic bearings Mutual repulsion between two su

: . : _ Per conductine
matcna]s due ‘to opposite magnetic fields is used in the Construmiortlmc:f
magnetic bearings without any friction.

AR

24 DR ; . . ..
g 10 Super conducting sensitive magnetometer The quantisation of

’ ;magnehc flux in SQUIDs is the basis for construction of super conducting
~ sensitive magne

tometer. It can measure magnetic field strengths of
order of 107,

L. Supe'r conducting susceptometer A super conducting susceptomel
8 o “P‘?MS ong“PeI GOI}dHCﬁng magnet and SQUIDs. It is used to detect i
~ Vanation of ron content in the human body.

= ] :
b 'd’-‘:-i_

L

& Mdgnetoencephalography Doctors can locate the damaged portions®
g - ; b?’using magnetometers around the patient’s h:cad ﬂﬂd
the received magnetic signals are fed to a computer for analysis This

technique is known as magnetoencephalography.
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