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When a charged particle travels or current flows, there is an (induced
magnetic field) The strength depends upon amount of charge and the
speed of the particle. — q

The strength of a magnetic field is called magnetic flux density,
which is measured in Tesla (T )

The magnetic flux density of a current carrying conductor A
depends upon the amount of current. @ Vv

Permeability of a medium is a property that determines the degree of
alignment of magnetic dipofes

In a medium of high permeability, a strong magnetic field is developed.

[f current travels in a circular (oop. T he magnetic field induced is
straight afong the auxis.
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A pair of flat coils can be used to produce a
uniform magnetic fiefd of desired strength.
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When a charged particle enters an external magnetic fie(d, it experiences a
force due to the interaction between the external magnetic field, and the
induced_magnetic fie(d of the moving charge known as the electromagnetic force.

The electromagnetic force is always directed Perpendicular to velocity,
therefore it cause no changes of speed, but affects direction only.

When a charged ob_ject travels through a uniform magnetic fie(d, it
experiences a constant force directed perpendicular to its velocity,
causing a uniform change in direction and (eaving the speed unchanged.
Hence particles move on a circular arc with a constant speed.
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When a current carrying conductor is placed an external magnetic field. [t experiences
a force due to the force on moving charge particles through the conductor.

The size of electromagnetic force on a conductor depends upon -
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Magnetic field can be defined as the region where a moving charge particle on
a current carrying conductor experiences a. force.

The strength of a magnetic field is called magnetic flux density is defined

as force per unit (ength of a conductor per unit current when conductor is
placed perpendicular to magnetic field (ines
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[t is an arrangement of magnetic and electric field directed perpendicular to each
other (crossed fields) in such a way that the electric field force on a moving
charge ob_ject is opposite(y directed to the electromagnetic force

The strength of the fields are ad_justed in such a way that the (net force on
the moving charge particle is zero and the particle travels with no deflection.

The gravitation effects are negligib/e.

The speed of undeflected particles is equal to the ratio of
the two field strengths.

The arrangement can be used to select particles at a desired speed.
The selection of speed is independent of nature and amount of charge.
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Delermination of charge by mass (¢/m) ratio
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[t iS an instrument to measure magnetic flux density, it works on the principle of moments.

The turning affect caused by the electromagnetic force is
balanced by the turning affect of a rider Weight
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[ two conductors are placed parallel to each other, the magnetic fie(d
induced by one is perpendicular to the current of the other. Hence, the two
wires exert electromagnetic force on each other.

The two wires attract each other, if they carry current in
the same directions and repe( if currents are opposite

The magnitude of force the two wires exert on each other
depends upon -
~> amount of current
_5cfembon b/w wires
zrralel /eryﬁ oF He wires

[f parallel wires carry alternating currents, the magnitude of force
changes between moximum and minimum frequency. Causing the wire to
vibrate with the frequency twice of the frequency of alternating currents.
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Hall probe is an instrument to measure magnetic flux density. Through a
calibrated voltmeter connected across the width of a conducting sheet.

The charge particle travelling through the conductive sheet deflect across
the width due to eflectromagnetic force. An electric field force with a
gradually increasing magnitude, eventually balances the electromagnetic force.

The Voltmeter reading reaches a constant value called Hall Voltage
For consistent observation of a Hall Probe, the current must remain constant
so that all voltage remains direct(y proportional to magnetic flux density.

[n most of the cases, magnetic Plux density has a very small value there
for a high sensitivity Hall Probe is required for the measurement.

For high sensitivity of the meter, the current must be kept as (arge
as possib(e, the thickness must be kept as small as possible. T he
conducting sheet must be made up of semiconducting materiaf.

[n order to measure the Plux density Hall probe is rotated in
magnetic field until the Voltmeter reading increases t0 maximum.



Hall Probe

Hall probe is an insfroment to measore mag.
flux densil y. In order 4o measvre , The Probe
Is placed in mag. field; and rodated undil the
voldmeker reacling Increases fo maximum for mag,

fieldt direcked normal 4o the sucface of conducting
sheek.

A thin sheek of a Conducl'l'nj matericl is connecled
fo an external circuik with a vollmeler across the width.
When placed in a mag. field, moving charged /aarﬁ'der
deplect across width dve fo elecbomagnebic force _and
a eleckric field o gradvally increosing sheugth
boilds op across width, the vollmeler resding alto
Increases. The electric pield on moving charge carriers
increases and evanfually balances electromagnedic force

with vnllmdfr; reading jncreasing do maximom ofled
Hall volh_ye V.
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If mag. lines are normal o he plane o
candvc[fnj sheel ", the voltmeler’s reaJ,'ng increases

do maximum There

the probe is rokoted gently
bcfare l‘akl‘g observafion.

For consistent measunwn}/ linearily , The size

of corrent musk be constank,

For higher sensifivil; g measurement:
¥ maximom Safe corrent musk f bow.
* smallest possible thicknest 9 sheel
wust be osed. (smetl +)
X a semi- conduc.l'r'ny maderial’s sheel

shovld be used. (—f’m'” "')




