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Dual Nature of Matter

1. Work Function. The minimum energy required by the free electron to just leave
(without moving in space) the metal surface is known as the work function of the

metal. Work function is denoted by ¢ and can be measured in electron volt (eV).

The work function of a metal depends upon the nature of the metal, condition of
the surface and impurities etc.

2. Photoelectric effect. The phenomenon of emission of electrons from mainly
metal surfaces exposed to light energy of suitable frequency is knwn as photo-
electric effect. e

3. Photoelectric Current When lrght of surtable frequency falls on the metallic

plate C, photoelectrons are emitted. These electrons get accierated towards anode
and constrtute the current called photoelectrlc current g
4. Saturatlon Current When the photoelectnc current attarns rnaxunum value it
is called saturatlon current. \ \ ‘
S Stoppmg Potentlal The m1n1mum negatrve potent1al (Vo) apphed to anode for
| whrch photo electric current becomes Zero is called cut off potentlal or stopplng
‘lpotentlal | ' :
6. 'Threshold frequency. There is a minimum value of frequency (vo) \of ‘the
o incident l1ght below which phetoelectric emission is not possible. This frequency
s known as threshold frequency or cut off frequency (Vo) "
7. Laws of Photo-electric Em1ss10n. (1) For a given Substance, there is a minimum
frequency of incident light called threshold frequency (vo) below which no phbto-
electrrc emission takes place ‘whatsoever, the intensity of incident light may be.
Fe orevery substance the value of threshold frequency is different.
(i) The number of photoelectrons emitted per second by a substance (i.e. photo
electrlc current) is directly proportional to the intensity of 1nc1dent light,
provided the frequency of the incident light is greater than the threshold

frequency. e —

(iii)) The maximum Kinetic energy - of the photo —electrons is directly
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proportional to the frequency of the incident light, provided the frequency of
incident light is greater than the threshold frequency.

The maximum kinetic energy of the emitted photoelectrons is independent of the

intensity of the incident light.
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Dual Nature of Matter

(iv) The process of photoelectric emission is instantaneous i.e. as soon as the
light of suitable frequency (more than threshold frequency) incident on the
substance, it emits the photo-electrons without any significant delay.

It has been estimated that photo electrons are emitted 10”s after the light falls on
the metallic surface.

8. Planck’s Hypothesis

(a) Energy (E) of an electromagnetic wave is an integral multiple of the product

of constant / (i.e. Planck’s constant) ‘andrthe frequency v of the wave.

(b) A source of 'efeEtremagnetie 'waves*(sayoscill‘;itor) emits energy when it goes
from h1gher to- lower energy state and absorbs energy when 1t goes from lower
to hrgher energy state. o e \

9. Photon Electromagnetrc radiations carry energy in packets or bundles known as

‘photons or quanta . B A

A photon is packet or bundle of energy and the energy assocrated wrth a photon

1s given by
| E=hv

*‘ where / is the planck’s constant and h = 6.625x10="* Js. v is the fre(iueney

of radiation on photon. | ‘

10. Photo cell (i.e. Photo electric cell ). A device which converts light energy into

‘electrical energy is called photo — electric cell). | ,‘

11.'Ph0t0 emissive cell (photo tube) When hght 1ncrdent on the cathode, 1t emlts

' photoelectron which are attracted by the anode. The photoelectrons constltute a
smull current which flows through the external circuit. ' , ;

12. Photo ‘conductive cell. It is based on the prrnc1p1e that conduct1v1ty of a

sennconductor increases with increase in the intensity of 1nc1dent hght
13. Photovoltaic cell'.-«,. It works on the principle that photoelectrrc emission can

develop potential difference between suitable substances.

14. de- Broglie’s wave. The waves associated with the moving material particles are
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known as de-Broglie waves or matter waves. de-Broglie or matter wave is
independent of the charge on the material particle. de-Broglie waves are not
electromagnetic in nature.

Note : if any mistake on this, kindly inform on the mail id :
bknal1207 @ gmail.com
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