WHY PERIODS HAVE DIFFERENT LENGTHS

A quantum blueprint of the periodic table
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f-block eleasnts [Lenthanides B Actinides)



The foundation of the periodic grid A

Orbital Capacities

Row 1 D s-orbital (Capacity: 2 electrons)
Period Number = Principal

Quantum Number ( n) Row 2 | “ ||:| p-orbital (Capacity: 6 electrons)
Each successive period Is Row 3 I:":":IDI:I
associated with the filling of the

i inei d-orbital ty: 10 elect
next higher principal energy level. -orbital (Capacity: 10 electrons)

vt | LI

f-orbital (Capacity: 14 electrons)

The number of elements in each period is exactly twice the number of atomic orbitals available to be filled.
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Orbital Block

When the first shell (K) is
completed, only the lowest

[ 1s (2) ] = 2 Elements level (1s) is filled, giving

rise to just Hydrogen (1s")
and Helium (1s2).




Unlocking the p-orbital establishes the octet A

TopAll
[ nj=|2|]|land|[ [n|= |3 |]
ns np
[ ns (2) ] + e L
Period 2 starts at Period 3 mirrors this
Lithium (2s) and fills [ np (6) ] = 8 Elements exactly, starting at

Sodium (3s) and ending
at Argon (3p®).

through Neon (2p®),
completing the L shell.
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Energy overlap forces the d-block expansion

[+ [LLIT1+[TT]

[n=4]

[4s(2) ] +[3d (10) ]+ [4p (6) ] = 18 Elements
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35— ( Quantum Anomaly: Filling
the 3d orbitals becomes
~energetically favorable only
2P —  after 4s is filled, creating
the 10-element transition
DG series starting at
Scandium (3d' 4s2).
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[n=6] | Reaching maximum capacity in Period 6

[+ LTI TT+[T LT+

[ 65 (2) 1 + [ 4f (14) ]|

+ [ 5d (10) ] + [ 6p (6) ] = 32 Elements

Filling the 4f orbitals begins with Cerium (Z=58) and ends at

Lutetium (Z=71), creating the 4f-inner transition series. Period 7
(n=7) perfectly mirrors this structure with the 5f actinoid series.
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Folding the table to preserve chemical alighment

The True Length
Om _ N | I EEEENEEEEE RS T 1 _ s i
[6s(2)]+[4f(14)]+[5d (10)] +[6p (6) ] = 32 Elements
The Cut

........... ) -

The Standard Form

The 4f and 5f inner transition series are
placed separately at the bottom to

maintain the table’s structure.

This preserves the core principle of
classification: keeping elements with

similar properties in a single vertical column.



The structural math of the periodic table

Period Length Diagnostic
Principal Maximum Total
Period Number Quantum Orbitals Filled Electron Hinaihe
Number (n) Capacity
Period 1 n=1 ls 2 2 elements
Periods 2 & 3 n=2,3 ns, np 8 8 elements
Periods 4 & 5 n=4,5 ns, (n-1)d, np 18 18 elements
Periods 6 & 7 n=6,7 ns, (n-2)f, (n-1)d, np g2 32 elements
A Period length is entirely dictated by the available
TopAll quantum orbitals at a given energy level. The shape

of chemistry is governed by the rules of physics.
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