ATOMIC SPECTRA®

From macroscopic light to the
quantized blueprint of the atom.
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The Baseline: A
The Continuous Spectrum TopAll

Red (~700nm)

Orange (~600nm)

Yellow (~580nm)

Green (~530nm)
Blue (~470nm)

Indigo (~420nm)

Violet (~400nm)

Source Mechanism
v~  Ordinary white light (contains Shorter wavelengths (violet)
'Q' all wavelengths in the visible 5 bend more than longer
e range). wavelengths (red) when

passing through the prism.

Visible Range The Result

Violet (7.50 x 10 Hz) to Red (4 x 10" Hz). A continuous spectrum—colors merge
seamlessly with zero gaps or missing

wavelengths.
G B [ -

Violet Frequency 4 x10™ Continuous Spectrum
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The Anomaly:
Emission vs. Absorption

-‘\\I

The Quantum Bluepri%

TopAll

Emission Spectrum

Absorption Spectrum

&

Source

Excited gas/atoms (energy
supplied by heat or irradiation).

White light passed through a
cool, unexcited gas.

Process

Atoms release absorbed
energy as radiation.

Atoms absorb specific

wavelengths from the continuum.

Visual Appearance

Specific bright colored lines
on a dark background.

Photographic Positive Photographic Negative
(Bright lines). (Dark missing lines).
|— Outcome

Dark spaces/gaps in an otherwise

continuous bright spectrum.
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TopAll
You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.

PracticeNow —) Atprep.topall.app

© Free Study Material, Videos & Infographics © Practice Unlimited MCQs for NEET & JEE

© Push Your Limits with Level-Based Challenges © Get Clear Explanations, Not Just Marks

© Climb the Leaderboard Among Fellow Aspirants © Track Your Performance Smarter
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The Prototype: Hydrogen's Fingerprint TopAl

Hydroogen Gas (H,)

Box 1: The Setup: Electric discharge IA
passes through gaseous H,.

Box 2: The Dissociation: H, molecules break apart;
energetically excited H atoms are produced.

_I Box 3: The Output: Atoms emit electromagnetic radiation |
only at discrete frequencies.

Line spectra are the fingerprints of the universe. Just as fingerprints identify humans, exact
line line matching identifies unknown elements (e.q., the discovery of Helium in the sun).




i The Mathematical Code TopAl

G : Wavenumber Bl n1 : Destination orbit
(Number of wavelengths / _ELOWET energy state). |
 per unit length). )

\—>17 = 109677 = -—1—

2

ﬁ09677 : The Rydberg j \{ N : Origin orbit ]

Constant (R,,) forH dro en. (Higher energy state,
B & S \r*u'ht-"srerw2 n+1,n+2,. L‘

JEE Trap! The standard Rydberg constant 109,677 is in units of cm™.
Do not confuse this with meters or Hertz during calculations!




i Mapping the Spectral Series

Electromagnetic Region

Destination Orbit (n,)
n,=1 = n,=3 n,=4 n,=95
g ([, y
S Lyman Series ||7
-2
E||n=1¢n,223. . The Balmer series
=k | - | contains the ONLY lines
|— =] in the hydrogen
& ' Balmer Series spectrum that appear
E n=2€n,=34.
L =
[ | i =
E Paschen Series Brackett Series Pfund Series
(48]
= n=3en,=4,5.|||n,=4€n,=56..| | |n,=2¢0N0,=6,7..
i i i i
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! The Energy Cascade
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5 II.I ll Paschen AE = Ef - B = hv
! n= |

Baimer L \
The exact energy gap dictates r_
the exact color/frequency of T

j n=1T e — the photon emitted. {
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h The Ultimate Proof TopAll |

Concept: Line spectra are the ultimate experimental proof of quantized energy levels.

Meaning: Electrons cannot exist in the space between orbits. They can only absorb or
. emit energy in discrete, exact amounts (quanta) to jump between locked states. |
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- Sign Convention Error: Remember that for an emission spectrum (n; > ny), AE is NEGATIVE
because energy is released.

j  Absorption vs. Emission: If a problem states ‘absorption,’ the electron is moving to a higher ﬁ
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What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
That's exactly what TopAll Pro is built for.

Stuck? Snap it. Solve it. — Doubts Al
Photo — step-by-step solution in seconds, 24/7

Your Al Coach finds your blind spots
Concept-level weakness detection — not just chapter-level

4.5 Lakh+ questions. Never run out.
13x more content than any other prep app in India

Build your own test in 60 seconds
Pick a chapter, set difficulty — Al does the rest instantly.

Al Recommandation that helps you improve
Al Recommandation Analysis your Tests and tell you where
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Try TopAll Pro Now

you need to improve.

‘> Practice the moment you finish studying 4.5L+ 1.5L+ Al Powered

Jump in while the concept is still fresh in your head MCQs Students In-Depth Analysis




