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Series Discovered by regions n,— n, Number of lines
lyman lyman U.V. region n,=234../n-=1 n, — 1
Balmer Balmer Visible region n,=345../n=2 n,— 2
Paschen Paschen Infra red (I.R.) n,=456../n=3 n, — 3
Bracket Bracket I.R. region n,=56.7../n=4 n, — 4
Pfund Pfund I.R. region n,=678../n=>5 n,— 5
Humphery Humphery far IR. region n,=7.8.9 ... / n=6 n, — 6
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Bohr’s Atomic Model
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« Atom has a centre called nucleus . Electrons revolvo{ onlg in fixed

circular orbits with fixed energy & fixed velocity .
- Quantisation-condition- Electrons revolve only in those circular orbits
for which their angular momentum s an integral multiple of h/27. 'g\

Angular momentum is ddfined as: The property of any rotating object

given by moment of inertfia times anglf(uzlm__\
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Bohr’s Atomic Model

« Energy is emitted or absorbed only when an electron Jumps from higher energy level
to lower energy level and vice-versa.
. del E = E2 - ElL= hv = hc/lamda is kno

« The most stable state of an atom 1s 1ts(eround state or normal state.

hr’s frequecy rule.
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VP/ostulates of Bohr’s Atomic Model

Electrons revolve in fixed orbits:

Electrons move around the nucleus in circular paths called orbits or shells, which have specific,

| S —
quantized energy levels. YNV ¥ = — —_—
. 2T

%nergy Levels:

Each orbit has a specific, fixed energy, and thesg orbits are represented by the quantum number n
(n=1, 2, 3...). The closer the orbit to the nucleus, the lower its energy.

()./No Radiation:

As long as an electron remains in a specific orbit, it does not radiate energy.
| —
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Postulates of Bohr’s Atomic Model
%ergy Transitions: M '% —

Electrons can move between orbits by absorbing or emitting energy. N —0 5L _—
When an _electron absorbs energy, it jumps to a higher energy level (a more distant orbit).

When an electron returns to a lower energy level, it emits energy in the form of light.
S —— B
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5. Quantized Angular Momentum:
The angular momentum of an electron in an orbit is quantized, meaning it can only take on specific

— — >

values.

6. ximum Occupancy:
The maximum number of electrons that can occupy an energy level (shell) 1s give @ here n
1s the principal quantum number.
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Zrawbacks of Bohr’s Atomic Model 5 A G
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1. Limited Applicability:

« Bohr's model is primarily successful in explaining the kydrogen atom's spectrum.
o [t struggles to accurately predict thf more complex atoms with multiple electrons

R ——

2Wy to Explain Fine Structure:

« Bohr's model predicts single spectral lines, but in reality, many spectral lines exhibit a fing

e —

structure (splitting into 1nes).
« This fine structure arises from relativistic effects and spin-orbit coupling, which Bohr's model

 ——

doesn't account for. I — B \
3. Edilure to Explain Zeeman and Stark Effects: \b
» The Zeeman effect describes the splitting of spectral lines in a magnetic field. ?L (jh QDD-
. The Stark effect describels_wgrmmgctral Tinesin an electric field. \ o
« Bohr's model cawt explain either of these effects.
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Albert Einstein explained the photoelectric effect in 1905:

e Explanation - Einstein's theory was based on the idea
that lightis made up of tiny packets of energy called
e explained that when photons with enough
energy hit a metal surface, they can transfer their energy

to the electrons in the metal, m
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Wave Particle Nature of Light

)

Frequency, wavelength and speed

All electromagnetic waves behave

<e a wave & particle
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De-Broglie Hypothesis
According to the de-Broglie hypothesis,a

moving material particle behaves like a
at t_i_lgg_a.nd—like a particle at other times.
Every moving material particle is connected

with a wave.
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De-Broglie Hypothesis

« De Broglie's Hypothesis says that Matter consists of both the particle

« De Broglie wavelengthis given as, ¥

e
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« From the above relation, it can be said that the wavelength of the matter 1s

nature as well as wave nature.

inversely proportional to the magnitude of the particle's inear momentum.
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De-Broglie Hypothesis

ylatlon 1s applicable to both microscopic and macroscoplc particles.

¢ de Broglie equatlon is one of the equations that is commonly used to
define the wave properties rties of n martter.
- Electromagnetic radiation exhibits the dual nature of a particle (having a

h

momentum) and wave (expressed in frequency, and wavelength).

e %@T%Q,—%W

W\U %ed’

Next \‘

Toppersll



De-Broglie Hypothesis
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Wave Particle Nature of Light

» The electrons are gjected from the metal surface as soon as the beam of light

strikes the surface

« The number?)ﬁgleclr@s ejected 1s proportional to the intensity or brightness of
light
- For each metal, there is a characteristic minimum frequency, vo (threshold

frequency) below which photoelectric effect is not observed.

. At a frequency v Vo, the ejected electrons come out with certain kinetic energy.
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Davisson—-Germer

Davisson and L.H. Germer performed an
experimentknown as the Davisson Germer
experiment to explain the way re of

n—

electrons through electref diffraction.
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Helsenberg s Uncertainty Principle

Heisenberg’s uncertainty principle states
that it isimpossible to measure or
calculate exactly both the position and the
momentum of an object.
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Heisenberg’s Uncertainty Principle ‘_’ L_

\-/Tﬁis principle 1s based on the wave-particle duality of matter. g//

Ithough Heisenberg’s uncertainty principle can be ignored 1n the macroscopic
world (the uncertainties in the position and velocity of objects with relativel YAN?) A’}( 2 ’{L\
| ——

e,

large masses are negligible). it holds significant value in ntum world. Lm_

/ance atoms and subatomic particles have very small masses, any increase in

h
the accuracy of their positions will be accompanled by an increase in the J

e

uncertainty associated with their velocities. A 2
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Heisenberg’s Uncertainty Principle

Uncertainity in momentum

|
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Uncertainity in position

2
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Drawbacks of Bohr's atomic mode

« He could not explain the details of the Hydrogen and Helium atomic spectrum.
« He did not explain the splitting of spectral lines in presence of a magnetic field.
« The intensity of spectral lines was not explained by him.

« He considered electron as a moving particle.

« He could not explain the Zeeman effect 1.e. splitting of spectral lines in Magnetic
field as well as the Stark effect 1.e. splitting of spectral lines in electric field.
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