PLANCK'S QUANTUM
THEORY OF LIGHT

(1) The envergy of oNe Photon iS ProportioNal
to itS freauency
(QJ€E c v,E=hv
h = PLOWWK'S CONSLANL
= 6.62 x 10~ JS
(3) Evergy of any Light or radiatiow iS
oNe iNtegral multiPle of hv.

€= Nhv
(4) Evergy of oNe PhOLON.
1240
€Ezhvs eV
n(nm)

PROPERTIES OF PHOTONS

(1) Pnotow iS JUSL & Packet of envergy.

(2) Evergy of PhotoN does Vot chavge with
medivm.

(3) Photonv canv Not be deflected bY electric
field and magnetic field.

— h E
(4) MomenNtum of PhotowN ‘P‘ =MmxC= X = E
) ) Energy
(S) \INLenNSitY of Llight beoam = ———— —
area x time

FORCE AND RADIATIONV
PRESSURE EXERTAD BY
A LIGHT BeAam
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PHOTON EMITTED

PER SECOND A
A n="—
(1) €= VWV hc
(2) Power, P = Nhy (2) momentum of onve
= £ = % PhotoN = D momenNtum
hv hc A

vumber o€ PhotonN pPer

second = Power

energy of one Photon
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PHOTON FLUX

- PhotoN £lUX IS NO. 0f PhotoN
ivcident vormallly to o
surecoce eer seconds

9=n_P
A hv

impareed eer

h P
SecoNnd=Nx — =—
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) force exerted = g

(3) RadiatioNv Pressure =

Stopping
potential

A Metal A
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V>
Vo o,

DUAL WVATURE OF RADIATION AND MATTER
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PHOTOELECTRIC EFFECT

(1) It iS & PheNomenNoN of esectivg electrons
bY fallivg Light of Svitable Fredauency on
a metal

(2) €Jected electrons are called
Photoelectrons.

(3) Current Flowivg due to the Photoelectrons
iS called Photocentric current

LAWS

(1) Vo emiSSionN takeS Place below the
threshold Frequency.

(2) Above threshold Freauency, No. of
PhotoelectrroNs emitted Per Seconds is
directly pProeorvioNval to ivtensity of
radiatiovy

(3) The emisSSion of Photoelectrons iS an

iNStanvtanveous Process.

(4) Above threshold frequency, K.€ (max)
derewndS onN Frequency

WORK FUNCTION

- MiNimuUm enNergy required for gettivg a
free electroNy away £rom the metal

sureace.
- work funNction (¢,) = hv,
V. = Q = threshold fredquency
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EINSTEW'S PHOTOELECTRIC
EQUATION

- The electrron iS emitted with maximum K.
K.EMaX = hv = ¢,
hv = K.EMAX + 0,

- Raavge of K.E.

0 <KE puoroerectrons <hv — ¢o

STOPPIVG POTENTIAL

- MiNimMUM Nvegative pPotential required to Stop
the electroN of maximum K.€.'

Metal B

Frequency of incident radiation (v)—> [¢}

_KE,..
e

Vv

= h (v—v,) Volts
e

& - The emisSSioN of electrons cavses flow of
electric current iv the circuit.
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DUAL VATURE OF

PARTICLE VATURE OF \

DAVISSONV-GERMER
EXPERIMENT

EXPERIMENTAL STUDY LIGHT

(1) \v ivveraction of radiation with matter,
radiotioNn behaves as if iS mode of

parrticies catlled PhotonNS
Quartz

hv
(2,€=||dede—
Evacuated C
Photosensitive glass tube

plate

(3) IV & PhotON — Palrticle colliSion, totall

enNergy anvd total momentum are F - A Electron Beam | 1 ¥icke1t
convserved. L S Sl ‘OQZH e
<«—Electron — ,
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MATTER WAVE THEORY % a
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-de - Brogiie wavelenvgth .
associated with movivg -0t () = S00 ANd accelerativg

particles, , _h Potential = 54 V. maxima is

EFFECT OF POTENTIAL ) 0 obtaived
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- KEmax G 2 2m wave Noture of electron.
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CHARGED PARTICLES

Photoelectric h
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