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e vo/m” by Bar Magnet Method This is a versatie
The unit employs Thomson's method ar:{;

OMEGA TYPE EM-30 has b
e
mentally

mple apparatus to measyre
the wWorKINg Is simpie

but § e« designed to Me
- e & vajye of efm exper
FEATURES

Tne appaiatus consists
J Of the fojjowing :

Cathede Ray Tube
Bl / r@ar
High VVoltage Power supply fqr CRT and DC Volts for deflection of Electron Beam

Y,

3 Voitmeter to Read Voltage
4 Three Woaoden stands

5 Magnetomeler

Bar Maqﬂets and Ceng
d Eﬂz“l!e{er SC
to fit into another stand with

ales
t at its bottom
latform for magnetometer for

IIL;(tjfir'r?w I:;Orur:-‘Ed on a wooden stand which has a grové ¢
P | placing two bar magnets The third wooden stand provides a p
measuring the magnetic field along with the axis of the Cathode Ray Tube

c 1pfl ~ r
g The deflection can be measured with sufficient accuracy on the perpex centimeter

~ D

scale provided with the

athode Ray Tube
g The Magnetic Fieid required for Magnetic Deflection of the Electro Beam 15 produced by two bar magnets
CATHODE RAY TUBE CHARACTERISTICS

1 Cathode Unipotential oxide

5 Heater Voitage : 6 3 Volts AC or DC

Heater Current . 015+ 0015AMp 4

A Focusing Method : Electrostatic
Electrostat!c.

'

3 Deflection Method
6 Phosphor

Fiucrescence

i Tow

Green
Medium

Persistence
CAUTION
i The br
particies Utmaost car
2 Dangerous potentials as high as
with proper care
POWER REQUIREMENT

use expiosion and resutin personal injury from flying glass

en handling the tube
d in the power supply unit They should be treated

caking of the Cathode Ray Tube may ca
e should, therefore. be taken wh

1000V are employe

230V + 10% at 50 Hz A C Main

THEORY

The apparatus used
(CRT) which 1s highly evac
clectrodes and A, and Ay are
placed symmetrically around t!

to calculate e/m of electron is shown in Fig 1 It consists of a cathode ray tube
uated to eliminate collisions of electrons with air molecules C and A are the
the slits that collimate the electrons. A parr of deflecting plates M and N are

1e path of the electrons
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L = Electyy,

d = sen:
Separat e
. 0N between the deflecting plates
- aDphed Vo‘tage

f = length of ;
gth of the deflecting plates

B~ appied Magnet,c field
E - distance of fhe screen from the edges of the Y- piates
D = total deflection of the spot on the screen
B = applied Magnetic field
, coulomb / kg

Where Vin volt
olts B in Tesia ang L ¢and d n meters &/ IS If
Power Switch, fuse and neon bulb
r switch 1s located on the left

( he |
On the front panel of the power supply there 1s @ POWET switch powe

ower supply to sudden

fiand side mar<ed POWER on the top
Fuse is located just above the power ON/OFF switch for protection of p
change n line voitage
. When the power switch is at ‘ON’ position. the

Neon jewel light is located above the fuse holde

jewel hght will glow, Indicating that the Instrument 1s ready for use

pply These are located on the right hand

CONTROLS
RILLIANCE and FOCUS

There are four controls on the front panel of t
side of the voltmeter marked as DEFLECTION,
DEFLECTION CONTROL (y - shift)
it is located at the lower right hand si
ine screen along Y-axis A voitmeter 0
X SHIFT CONTROL
it is located at the above side of y - shift deflection control It s used f
screen along X-axis
BRILLIANCE CONTROL
it 15 located at right hanc
CRT screen Brightness o
FOCUS CONTROL

d Side of Briliance control |

it is located at left Han

control two terminals Red and Black for measur
marked as CR TUBE 1S iocated in the right hand bottom corner
An PIN plug (PM-8) supplied with CRT to insert in this octal v
appropriate voitage to the CRT

he power su
X SHIFT. B

control is used for shifting the spot on

de of the voltmeter, this
to read the Y-deflecting voltage

f 50V-0-50V 1s provided

or shifting the spot on the

ol It 1s used for charging the Brightness of spot on

| side of x shift contr
en the control 1s rooted clockwise direction

f spot s increased wh

t 15 used for focus the spot Just below the focus
ing the Accelerating vollage Octal valve base

alve base which will feed the

Tre wooden frame & the W hown in Fig 3 A magnetometer is kept
lar scale is parallel to the length of the

hench such that the 90¢ — 90" diameter of its circu

on the wooden

nen
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tometer concldes with 0 -0 markings
pench, the electron beam will trave!

he earth s magnetic field will be
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— ——1 Such tnat the pointer of the magne
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the intensity and focus

brought to the

e wooden benc
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the distance through
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1 sutabie deflect
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along the arms of the

thode ray tube
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o

Place the bar magne
den stand on w 1S symmetrically on etther side of the €
T WIHHCN the til : . 2
s cthe Wbe (s fitted such that the opposite poles face each ot

IS € \-E t / ron X
X _.E.W 18" angles to the axis of the cathode ray tube Adjust the polarity as well as the
| ) back to IS initial position. When the adjust:

the side nearer to the cathode ray tube

ar
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~ent 1g :ﬁ.r{)‘,‘: nete Tha iy
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et the Gistance Le ry and ry

et vt bar Magrel switch off e electric field appiied © the deflecting plate

k ential difference a

L ~
o
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‘ s and again note the

il o ion of the luminous spot. Reverse the polarity of the pot pplied to the elecmg

e 0 ates theredy reversing the electric field Again noté the pot and
cailu.dic

%a " place ine car magnets on the arms of the wooden stand as in the previous step and adjust their

arty a8 wel as distance so that the spot comes back to ils initial position When the adjustment 1S

Jie he distances of the poles of the magnets on ihe sida nearer to the cathode ray tube

- and r, Switch off the power supply

f ine magnetic feid B, carefuly remove the magnets and the cathode ray tube from the
£omipass box such that its centre lies exactly on the point where the common
y tube interest Rotate the compass box about its

s the
uie Lo

~+ ne axis of the cathode ra

= pointer lies along the 0-0 hine
nets exalily in the same position as i Step 5 at distances I and rp This produces @
magnsiometer compass pox 2nd the two ends of the pomnter give the deflection Letthe

eauings . 2110 g
maanets axactly in the sanie positions as I Step 6 at distances 1y and rp' again note the
e compass box The mean of these four

onS o from the two enas of the poinier of U
Tacions e, bg e and _‘_-Q'Ng!‘.fez;_themgan deflection i li By s the horizontal component of earth s
{

9 = ")H '.8’1 ()
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.t By value at different places
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A5 valug of ten @t 0 1S 0 and al 50" itis » so keep bar magnets at such a distance at which deflection
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ha g nositions are .
r e har magnets at a distance to give deflections of about 45" and take readings of 11y and U,
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ANNEXURE - 1

ACCESSORIES

N
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|
|

i Place ; Horiziontal component——T

| ; By x 10 tesla

| Agra | 0358

1 Ajmer 0358

; Allahabad 0370

‘ Amritsar 0300

Bangalore 0405
Bombay 0372
Calcutta 0389
Delh 0350

| Hyderabad | 0397

| (Deccan) |

Lahore | 0.330

| Lucknow | 0362

| Ludhana | 035

| fNagewr 038 1

‘ Patna ‘ 0373

- Jaipur | 0347

| Kanpur } 0363

J Meerut } 0339

\Varanasi ; 0 364

Aligarh : 0 356

j Deharadun 1 0332

. Gwailor f 0.353

| Gorakhpur | 0.358
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