QM,superconducting tin hasacritical temperature of 3.7 K at zero magnetic field and a critical field of 0.0306 Tesla at 0 K.
)/ Findthecritical field at 2 K. _

Solution:
Given data:
Critical temperature
Critical field
Temperature
The critical magnetic field

The critical magnetic field H,,

1~
H =
T

H,

magnetic field intensity is represented by H.
Magnetic flux density is represented by B.
Here magnetic field means B. Unit is Tesla.
This formula is applicable for H and B.

37K
0.0306 Tesla

2

-
B =Be e TC"’)

2
0_03061:1—‘:32—?] ] =(0.0216 Tesla

0.0216 Tesla.

7. Calculate the critical current and current density for a wire of a lead having a diameter of 1 mm at 4.2 K. The critical
temperature for lead is 7.18 K and H = 6.5 x 10* Am™.

Solution:
Given data:
Critical temperature TC= T18 K718K
Critical field H0= 6.5 x 10* Am™!
Temperature T=42K
Radius of the wire r = 05%x10%m
; Ao sodoned 4 1Y
Thiccnitelensitio Skttt = a3 il 3 ' gt~ ~
o= 0 e _2 LIS
i+ T
42 P wak
7.18 o O-
) ‘x‘t N ¢ L o).
= 4276 x 10* Am™ uMV"a)’
i) Critical current IC = 2nr HC ———"""')7 . _,9.. - L@(\W
=2x314x05x10%x4276 % 10* §HA (}_N/
= 13439 A ] e
b P.'C.
2 i 3 Ic : S 0\
ii) Critical density J.= = 14t \ ” M’V\j,
~ 134.39 -
3.15 x (0.5 x 1073)?
= 1.71 x 10 Am?
Critical current IC = 134.30A
Critical density Jc = 1.71 x 10 Am?

QW

/ Prove that susceptibility of superconductor is -1 and relative permeability is zero.


magnetic field intensity is represented by H.
Magnetic flux density is represented by B.
Here magnetic field means B. Unit is Tesla.
This formula is applicable for H and B.


Solution:

Given data:

We know, the induced magnetic field B = p,(M+H) L)
In superconductor, B=20
Therefore, 0 = pp(M+H)
Since p, # 0, M= -H
L 2
= A= -Q)
Also, L= pr-1
=1+ = =0
Therefore the susceptibility x = -1
and Relative permeability p=>0
@' Find the critical current which can pass through a long thin superconducting wire of aluminum of diameter 2 mm, the

critical magnetic field for aluminum is 7.9 x 103 A m™".

Solution:

Given data:

The critical magnetic field H.= 7910 Am™
: Diameter
Radius r = ——
2
2 2 gqp?
2

Critical current IC = 2qr HC
= 2x314x1x107x79x10° Anr!
= 4965 A

i

Criticalcurrent 1. = 4965 A

C

—

—  The superconducting transistion temperature of Lead is 7.26 K. The initial field at 0 K is 64 x 10> Amp m™. Calculate the
critical field at S K.

Solution:
Given data:
Critical temperature ~ T.= 7.26 K
Critical Field H, = 64 x 10° Amp m™'

Temperature = 5 K

2
The Critical Field H_.= H, l—{l}
Te

2
wosteoibpd. 7
720

= 64 x 10° x 0.5257

H.= 33.644 x 10° Amp m™

G/A magnetic field of 2000 Amp m™! is applied to a material which has a susceptibility of 1000. Calculate the (i) Intensity and (ii)
Flux density.



Solution:

— The superconducting transition temperature of lead of 7.26 K. The initial field at 0 K is 64 x 103 Amp m~!. Calculate the critical
p g P P

Given data:
Magnetic Field H =
Susceptibility r =
i) Magnetisation M=
ii) Flux density B =
B ==

G,u,Q/V
field at 5 K.
Solution:

Given data:

Critical temperature T_=

Critical field H =

E

Temperature

The critical field Hc

yw’

) The magnetlc field strength -ef~Sitieen—is 1500 Amp m~'. If the magnetic susceptibility is (-0.3 x 107, calculate the

magnetization and flux density in Silicon.

2000 Amp m™!

1000

7+ H

2000 = 1000

2 x 10° Amp m™

ho(M+ H)

4 %314 x 1077 (2 x 10% + 2000)
2.514 wbm™

726 K
64 x 10° Amp m™'
5K

Il

H [1-(T/Tc ¥

64 x 10° [1- (5/7.26)?]
64 x10°x 0.5257
33.644 x 10° Amp m'

Il

Il

Solution:
Given data: _ ,X H
Magnetic susceptibility x = —0.3 x 107 5
T . 1o ><“5°°
gnetic field strengthH = 1500 Amp m — -0 ?> ‘X
—— m
_ o0 Al
Magnetic susceptibility ¥ = % o 4 S\A
» W
I = yH (o]
x B= Bo X M
= —0.3 x 10 x 1500 ‘\’UOM
_ T Mo
= —-45x%x107 Ampm = YI\N
.\—
We know p = H+xg — Mo (H 3
= 1-45x 107 - — 4.6X\0
0 ( 1500
| = 0.999 I — 4’“%' 3
Flux density B = pH — \ .985 X {0 T
= 0.999 x 1500 -
-
B = 1498 web nr

o



14. Calculate the critical current which can flow through a long thin super conducting wire of diameter 1 mm. The critical

magnetic field is 7.9 x 103 Amp m™'.

Soution:

Given data:

Diameter ofthe wire d Imm =1x10"m

2 9

d 1% 107
radius of the wire r = m

The critical magnetic field H, = 7.9 x 10° Amp m™'
Critical current flowing through the wire

|

[

2nrH

-3

1 %
2x3.14 5 (7.9 x 10%)

I = 2481 Amp

ASSIGNMENT PROBLEMS

1.The saturation value of magnetization of iron is 1.76 x 10® A m™. Iron had body centered cubic structure with an elementary edge of

2.86 A.Calculate the average number of Bohr magnetrons contributed to the magnetization per atom.

(Ans: 2.2 Bohr magnetron per atom)

2.The magnetic field intensity of a ferric oxide piece is 10® A m™'. If the susceptibility of the material at room temperature is 10.5 x 10~

3, calculate the flux density and magnetization of the material.

(Ans: B=1.259 Tand M=1500 Am™!)

3. A magnetic material has a magnetization of 3000 A m™' and flux density of 0.044 Wb m™2. Calculate the magnetic force and the

relative permeability of the

material. (Ans: M =203 and ,=17.26)





