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hut Simple appdidlus to measure 
designed to Measure 

"e/m" by Bar Magnet Method 
OMEGA TYPE EM-30 has 

This is a versa 

and 

hence the woKTIg IS Simple 
E Value of e/m experimentalily 

ne unit empioys Ihomson's method 

FEATURES 

Tne apparatus onsists of the following 

High Voltage Power Suppiy for CRT and DC Volts for deflection of Electron Beam 
Cathode Ray Tube 

Voitmeter to Read Voltage 

Three Wooden stands 

Magnetometer 

Tube is mounted on a wooden stand which has a grove cut at its bottom to fit into another stand wth 

platform for placing two bar magnets The third wooden stand provIdes a platform tor magnetometer for 

Bar Magnets and Centimeter Scales 

be 
measuring tne magnetic field along with the ax1s of the Canoue Gy 

The detlection can be measured with sufficient accuracy on the perpex 
centimeter scale provided with the 

8 
Cathode Ray Tube 

E ViEgetc Fieid required for Maanetic Deflection of the Electro Beam is produced by two bar magnets 

CATHODE RAY TUBE CHARACTERISTICS 

Cathode 
Unipotential oxide 

63 Volts AC or DC 

0 15 0015 Amp 
Heater Voltage 
Heater Current 

Focusing Method 
Electrostatic 

Deflection Method 
Electrostatic 

6 Phosphor 
Fiucrescence 

Green 

Medium 
Persistence 

CAUTION 

The breaking of the Cahode Ray Tube may cause expiosion and resulk in personal injury from fly1ng giass 

particles. Utmost care should. therefore. be taken when handling the tube 1 

Dangerous potentiais as high as 1000v are employed in the power supply unit They should be treated 

with proper care 

230V 10% at 50 Hz A C Main 
POWER REQUIREMENT 

THEORY 

The apparatus used to calcuiate e/m of electron is shown in Fig 1 it consists of a cathode ray tube 

(CRT) which is highty evacuated to elminate coilisions of electrons with air molecules C and A are the 

electrodes and A, and A are the slits tnat collimate the electrons. A pair of deflecting plates M and N are 

placed symmetrically around the path of the electrons 

FLOURESCENT 
COATING 

.---4

FIG. 1 CATHODE RAY TUBE 
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iuiit 
iGdipiOdued Dy the detiecting 

4i 4gily peipEndicular 

t eid uaicd wil a uofescenl materna The 

iig uel Whe ihe elecluiC and magnetic 

fiected downward 

e he eenae 

e 

d aliig ie olcuGns aie defie 

ff 
iiQgAeieiie 

force which is equal 

l the iadus of Circular arC) 

(2 

(3 

a eectr0ns s shown as in the circular arc EP.CE and C are radil of the circular 

D 

P 

FIG 2 PATH OF AN ELECTRON 

and P are similar 

(4) 
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vnere E = Electric fieid 
Separation between the deflecting plates d 

V applied voltage 
= length of the deflecting plaie S 

B appiied magnetic field 
Ldistance of the screen from the edges of the Y- plates 

D = total deflection of the spot on the screen 

B applied magnetic field 
Where V in volts, Bin Tesla and D.Lland d in meters e/m is in coulomb / kg 

PANEL DESCRIPTION 

Power Switch, fuse and neon bulb 

On the front panei of the power suppiy there is a power switch, power 
switch is located on the left 

hand side marked POWER on the toOp 
o 

died Just above the nower ON/OFF switch for protection or power supply to sudden 

change in line voltage 

NEOjewel ignt IS located above the fuse holder When the power switch is at ON position, the 

jewel ignt will glow, indicating that the Instrument is ready 1or use 

CONTRLS 
here are tour controls on the front panel of the power supply These are located on the right hand 

SIde of the voltmeter marked as DEFLECTION, X SHIFT, BRILLIANCE and FOCUS 

It is located at the iower right hand side of the voltmeter, this control is used for shifting the spot on 

the screen along Y-axis A voltmeter of 50V-0-50V is provided to read the Y-deflecting voitage 
21 DEFLECTION CONTROL (y -shift) 

It is located at the above side of y 
- shift deflection control It is used for shift1ng the spot on the 

Screen along X-aXIS 

X SHiIFT CONTRO 

it is iocated at right hand side of x shift control. It is used for charging the Brightness of spot on 

CRT sCreen Brightness of spot is increased when the control is rooted clockwise direction 
23 

BRILLIANCE CONTROL 

It is iocated at left Hand Side of Brilliance control. It is used for focus the spot Just below the focus 

control two terminals Red and Black for measuring the Accelerating voitage Octal valve base 

4 FOCUS CONTFROL 

marked as CR TUBE Is located in the right hand bottom corner 

An PIN plug (PM-8) supplied with CRI to insert in this Octal valve base which will feed the 

appropriate voitage to the CRT 

ROCEDURE 

The wooden frame & the woOden bench are coupled together as shown in Fig 3 A magnetometer is kept 

on the wooden bench sucn tnat the 90-90 diameter of its circular scale is parallel to the length of the 

bench 

FIG. 4 ARRANGMENT OF APPARATUS FOR el EXPERIVEN 

7fiitNG OUT MAGNE1C MERIDIAN 



OPERATING 
INSTRUCTIONS 

OMEGA TYPE EM-30 Page 5/7 

The entire set up 'S Oientea su 
} his seting ensures nat whenthat 

the poi/nter of the magnetomerer 

colncides with 0-0 markings 

RT IS placed instead of the wooden bench, the electron beam wil trave 

1S a result the horizontal 
component of the earths magnetic field will be 

ron beam Once the postion is adjusted, it IS left 
und1sturbed till the along the magneticnerig 

neffective to intiuence th 

experiment is completed 

The wooden benen IS Temoy 

connectea to the pOwer supn 

Controls a spo. o Suficient brigntness is obtained uos y The power supply is switched on Adjusting the intensity and focus 

and Y shift controls it is brought to the and the CRT Is 
introduced in its place as shown in Fig 4 The CRT 15 

Now appiy a sltdoe deflecting voitage so that t the iuminous spot is deflected by about 0 5 to 10 cm centre of Screen 

has moved and let it be D dhd the position of the spot Measure the distance through 
which the spot 

Piace the bar magnets symmetr caily on either slu 

Note the detiecung voltage V and the posit:on o' e p 

WOOden stand on winich 
netrically on either Side of the cathode ray tube along the arms of the 

C LUDe is fitted such that their opposite poles face each other and their commOn 

whici 
axiS S eXaCuy at rgn angles to the ax1s of the cathode ray tube. Adjust the polarity as well as the 

CIstanceOI tne magnets so' that the iuminous spot comes back to its initial position 
vhen the adjust- 

esDeliect nOte the distance of the poles of the magnets on the side nearer to the cathode ray tube 

Let the astance be r1 ad i 

eOve e bar magnet swtch ctf the electric field appied o the deflecting plates and agai note iE 

dposon of the luminous suot Reverse the poiarity of the potential difterece appied to ue E 

u g DieleS tnereby reversing the electric field Again note the final position of the fuminous spot and 

ca.culate D 

hg 
iace ine r2r miagnets on the arms of the wooden stand as in the prevVious step and adjust tneir 

Doidty s we as CiStance so that the spot comes back to its initial position When the adjustment is 

DETeCt agan note tre distances of the poles of the magnets on the side nearer to the cathode ray tube 

Let the dis:ance be r and r2 Switch off the power suppiy 

ing re aO e magnetic fieid B, carefuily remove the magnets and the cathode ray tube from the 

wOcden sand Pi&ce the compass box such that its centre les exactly on the point where the Common 

IS Ot tre per m3ners ard tne axis of the cathode ray tube interest Rotate the compass bOx about its 

ertical axis so na: the pointer lies along the 0-0 Iine 

Pece tne magnets exactiy in tne same positon as in step 5 at distances and r2 This produces a 

deflectio in the magnciometer compass box and the tvwO ends of the pointer give the deflection Let the 

eadings e a0 2 

Now piace ihe .nagnets exactly in tne saie pOSitioris asS In step 6 at distances r and r2 again note the 

deflecons 'a 2rom tne two ends ot tne poinier of the compass box The mean of these four 

ieilacions i i2 t and i2 ves tne mean deliection tli Bu s tne horizontal component of earth's 

aghElC 1eO tnen 

DH tan 

Where B 1s the esrns horzontal comporent ot the tield It is different at the different places (see 

AnEure-'for B! Value at dfferent places 

Take twe more sets of observations dy Changing the valtie of V and hence that of the electric field 

Note 
As value of tan i 2t 0 is C and at 90 it is, So Kkeep bar magnets at such a distance at which deflection 

manetometer is near about 45 10 get me best results AISo lake readings 8 times of 0 and by 

3anng same distance and take the mean value of () 

The 8 positions are. 

Two bar magnets at a diistance tO give deltECtons of about 45 and take readings of 0, and t 

Keep the two bar magnets upside cown and take readings of 0 and ( 

Change te polarty Ot both fie tar tmagnietS and take readngs of 0 and ( 

Rereat ster io2 
irterchane ine tWO bar mdnels rofTI One side to tne utier and take readings of , and 2 

Repeat step no 2 

INEL 
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Observations 

Length of the rfefiecting plaes (045 metres 
Separation betwee n he eflecting plates d 

Distance of the screer m the edges of the Y plales 13 mefra 

Horizontal componerntearth s felo B 

0 0245 mefree 

wWtwsy m(Téeia 

DRECT FIELD PEVERSED FIFLD 
Magnetc Pole 
ard Distance 

Magriefic. Pole 
and istance Position of Stxoi Position f Spnt 

SIApplied 
No Voitage initial Final Defiec Initial Final Oeflec 

fion Pole rPole r 

D 
tion Poie Poiet f2 

D 
in met 

n mmet 

D 

D2 D 

D3 D 

or determination of E 

Mean B-BH tan & 

Reading of two ends of Reading of two ends of 

Appied 
pointer when magnetic 

Voitage pointer when magnetic 

poles are al 1 and I2 poies are at r and 

B 

B2 

aicutatiois 

Mea 
REFERENCE 

y RA 

y VNEEIGUNTA 
3 Sc. Pract catys 
Eng Pract.cal ysi 
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ANNEXURE 1 

Horiziontal component 
BHx 104 tesla 

Place 

Agra 0.358 

Ajmer 0358 

Allahabad 0370 

Amitsar 0 300 

Bangalore 0405 

Bombay 0372 

389 Calcutta 

0 350 Delhi 

0.397 Hyderabad 
(Deccan) 

0.330 Lahore 
0.362 Lucknow 

0335 Ludhiana 
0 385 

Nagour 
0373 

Patna 

0347 
Jaipur 

0 363 
Kanpur 

0339 
Meerut 

0364 
Varanasi 

0 356 
Aligarh 

0332 
Deharadun 

0353 
Gwalior 

0.358 
Gorakhpur 

(6) ACCESSORIES NIL 

GPA 11-09-12 

00ilINDI 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

