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an oscillate freely in a horizontal plane. There are
he top and a plane mirror P at the base of the qu.
A reference line is etched in the middlc'osz‘lse, parallel to the slltcsl
B, B. This line helps in adjustment of vibration magnetqmeter an
il;counling the number of oscillations. There are Vlevellmg SCrews
at the base of the box to adjust the apparatus horizontal.

Theory : When the arms of the deflection magnetometer are
kept in east-west direction and a magnet is plaged on its one arm
parallel to it, it is called Tan A position of deflection magnetometer.
[n this position, two mutually perpendicular magnetic fields act
on the magnetic needle as shown in Fig. 65. They are : (i) the
magnetic field B (along east-west direction) due to the magnet
along its end on position, and (ii) the horizontal component
of earth’s magnetic field H (along north-south direction).
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Fig. 65. TanA position

If in equilibrium position, the magnetic needle makes an
angle 0 with the magnetic meridian (i.e., the direction of H), then
by tangent law

B =Htan9 (1)

If the effective length of magnet is 2/ metre, magnetic moment
of magnet is M A m2, the magnetic field at a distance d metre from
its middle point in end on position is

i f—Mdﬁ <107 N/Am  ...(ii)
From eqns. (i) and (ii), i
_ZZM_dz_Z x 10~7 =H tan 0
(d _[ ) M d2 12 2
E - (_Z‘d_)_ x107tan ®  ...(ii)

Now if the magnet is suspended in the vibration magnetometer
kept in magnetic meridian and it is displaced by a small angle ¢
from its equilibrium position, a restoring couple MH sin ¢ (or
MHo if angle ¢ is small) acts on the magnet which tends to bring
the magnet to its initial condition. But as the magnet comes to its
initial condition, its velocity increases so that it does not stop in
this position, but moves ahead. Thus the magnet executes simple
harmonic motion on either side of its equilibrium position. If K is
the moment of inertia of the bar magnet about its axis of oscillation
and o is the angular acceleration of the magnet at the instant when
the angular displacement is ¢, then in equilibrium

Moment of inertial couple = — Moment of restoring couple

or Ko =—-MHo
(Here negative sign shows that MH¢ is the restoring couple)
MH

ie., o< ¢ i.e., the angular acceleration o is directly
proportional to the angular displacement ¢. Since the magnet
executes angular simple harmonic oscillations whose time period
1S given as

angular displacement _ \/g

K ;

- — (1)
=21 \/ v

where K = ;_)\/2_ (a® + b?) for a rectangular magnet of mass W,

Jength @ and breadth b. 5
= % (V)

T2
Multiplying eqns. (iii) and (v) and then taking the square

root, we get

7
m@d@ - [10’Ktan@
Magnetic moment M = S e e ..(vi)

Dividing eqn. (v) by eqn. (iii) and then taking the square
root, we get :
Horizontal component of earth’s magnetic field

u 21 2Kd
T T(@@-#) V10 tan®
Thus the absolute values of magnetic moment of the magnet
M and horizontal component of earth’s magnetic field H can be

calculated from eqns. (vi) and (vii).
Formula Used : Magnetic moment of magnet

_2m(@-1%) /10'Ktan®
M AT 2d

and horizontal component of earth's magnetic field

.(vii)

27 2Kd
H= 2 7
T@-* V10 tan0

where K = -1“—2/ (@®+b?)

Here W = mass of magnet, a = length of magnet, b = breadth of
magnet, / = semi-length of magnet, d = distance of middle point of
magnet from the centre of compass box of deflection magnetometer,
6 = deflection in the magnetic needle of deflection magnetometer
by the magnet in tan A position, T = time period of the magnet
when oscillated in the earth’s magnetic field.

Procedure : The experiment is performed in the following
two parts :

(1) To find the deflection of the magnetic needle by
the magnet in Tan A position of deflection magnetometer :
(1) First remove all the magnetic materials nearby the deflection
magnetometer and turn the magnetometer with its compass box.
Now rotate only the compass box till the pointer coincides the
0°—0° line on the circular scale. (Take care that while doing so,
the arms of magnetometer do not displace).

(i) Now place the given bar magnet on one arm (say, the east
arm) of the deflection magnetometer at some distance from the
compass box, with its length parallel to the arm, such that its north
pole faces the compass box [Fig. 66. (a)]. Adjust the distance of
magnet from the compass box such that the pointer gets deflected
between 30° and 60°. Read both the ends of pointer and record the
readings ¢, and ¢,. Also read the position of middle point of the
magnet on the scale and hence record the distance d of the magnet
from the centre of compass box.

T=%n= : (iii) Now interchange the poles of the magnet, keeping it at the
angular acceleration same position as shown in Fig. 66. (b) so that now the south pole
U R T e e |
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