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AIM:

To determination the value of Specific Charge (e/m) of an electron by using Thomson method

ACCESSORIES:

Cathode Ray Tube (CRT)
Power supply unit

Pair of bar magnets
Magnetometer ¢
Compass box
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Theory: The apparatus used to calculate (e/m) of electron is shown in fi gure 1.1t consists of a cathode ray
tube (CRT) which is highly evacuated to eliminate collisions of electrons lth air moIeculés& and A are the

electrodes and Al and A2 are the slits that collimate the electrons» A palr of~'deflect’ ing pIatgs

and N is
placed symmetrlcally around the path of the electrons
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Figure 1 A

 plates. The elﬁctw;ﬁeld mag{; ‘tlc field and ’the electron path are mutually perpendlcular

eIectrons stroke the scrgg'fh and dﬁh gceﬂa glow at point O on the screen when the electric and magnetlc
fields™ arejq Underf,,&he action of magnetic field alone, the electrons are deflected
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The Specific (::harge

Where, V = Applied voltage
L = Distance of the screen from the edges of the plates
D = Total deflection of the spot on the screen
I = length of the deflecting plates
B = Applied magnetic field
d = Separation between the plates.



Initially the magnetic field B is turned on. The electron experiences a force which is equal to the centripetal
force.

evB=mv?/R (Ris the radius of circular arc)
&/ BN/BR svunsivhiviospimiimiinptinsidinsbaiis (1)
Now, the electric field E is switched on. Then,

eE =evB

arc.

From the figure itis clear than ACEG’ and OGP are similar
Therefore, G’E/CE = PO/GO
Therefore, I/R=D/L

Therefore, R=IL/D............ T S S PSP (4)



put the value of ‘R’ in equation (3).
Therefore, e/m =E/B2(IL/D)
‘Therefore, e/m = ED/LIB2

Using, E=V/d
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PROCEDURE:
i

2.
3.
4,
5.
6. Now adjust the yacmg -and poIa
position (+0.1)5"
7. Note down:the spacing | of the poles of the:magnet from the C.R.T (say they are ‘@’ and ‘b’).
8. Removeth gnets aﬁq reverse the pol r'ity of the voltage V applled to the deﬂectmg plates.
Now the initialt le
lage the bar m"é‘gt;g s again on tlég wooden stand and repeat the procedure no. 7.
10;, ‘btg"’dow,'” e spacingof the peiéfs of the magnet from C.R.T (say they are ‘c’ and ‘d’).

Lgpe the bar’ magnets in the position ‘c’ and ‘d’ as placed in (11). Note the deflection (say
they are 93 3 gf’64)
14. For deﬂect‘i’;i'g’voltage V calculate the mean deflection 6 = (01+62+63+64)/4.
15. Calculate the magnetic field B = He.tan 6 where He is the earth’s horizontal component of the
field = 0.35 Oersted.

16. Take the different deflecting voltage V and repeat the whole procedure.



EXPERIMENTAL RESULT:

1. Separation between the plates d= 0.5cm
2. Length of the horizontal pair of the plates | = 2cm.
3. Distance of the screen from the edges of the plates L = 7cm.

DETERMINATION OF DEFLECTION FOR DIFFERENT DEFLECTING VOLTAGE (V)

b,

zé; f
The value of e/m ratio of an electron is 1.76x10 C/kg. \

DISCUSSIONS: ,
1. The axis of the C.R.T is adjusted strictly along the magnetic meridian.

The spot on the screen must be small and intense.

2
3. C.R.T should be handled carefully.
4. There should be parallel error while taking the reading of the magnetometer.




