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Molecular Graphenoids
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RBLM phonon replica

Emissive brightening in molecular graphene
nanoribbons by twilight states
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Something more fundamental?



H- + Br
JH- + :5
Ne + =N

2 H: Br : [CONTRIBUTION FROM THE CHEMICAL LABORATORY OF THE UNIVERSITY OF CALIFORNIA. |

THE ATOM AND THE MOLECULE.
.. By GiLeERT N. LEwis,
—_— H:S.: Received January 26, 1916.

H In a paper entitled “Valence and Tautomerism”' I took occasion
! THIS JOURNAL, 35, 1448 (1913); see also the important article of Bray and Branch,
Ibid., 35, 1440 (1913).

G. N. Lewis 1916

W. Pauli 1926
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diene

dieneophile

O. Diels, K. Alder 1950

A. Hoffmann, K. Fukui 1983

Symmetry operation
under two mirror planes

Orbitals containing
the electrons

Symmetry of the
electrons under oy

Symmetry of the
electrons under o,

State symmetry
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Empiric Lab Rules Underlying Reason

Draw molecular structures 1910s 1930s Quantum numbers: n, |, m,

d-orbital reactivity 1900s 1960s Point group symmetry: O,, E...

pericyclic stereochemistry 1930s 1970s Symmetry-related selection

...more aplenty?



Polycyclic organic compounds

Clar’s Sextet Rule 1970s

The most stable
structure is the one
with more 1t sextets

(circles).
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Polycyclic organic compounds

Clar’s Sextet Rule 1970s

The most stable

QQQ structure is the one Quantum mechanical reason?
with more 1t sextets

(circles).




The Berry (Zak) Phase




Electrons in Carbon

wave packet
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States created by the Zak phase

Band structure

Energy levels of

Wavefunctions of finite chain

finite chain
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A nhew number
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|s this connected to Clar’s rule?

1 2 3 4 S

Wannier functions Wannier functions Structure with maximum

Zindex Unitcell - ¢ single unit cell of 5 unit cells number of Clar's sextets

7/-AGNR-z 7 =1

:
¢

7-AGNR-b 7 =2




Exporting to different compounds

. 3 repeating cells with maximum Wannier functions
Z index . .
number of Clar's sextets of 3 unit cells
3 Z=0
3a Z=1
3a_c1 Z=1
3a.c2 7=0

3a_¢3 7=0
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Extending Clar’s rules
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Something more fundamental?

...maybe yes



Draw molecular structures 1910s

d-orbital reactivity 1900s

pericyclic stereochemistry 1930s

1930s Quantum numbers: n, [, m,

A

1960s Point group symmetry: O, , E...
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Polycyclic organic compounds

Clar’s Sextet Rule 1970s The topology resulting from the
reflections of the electronic waves
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|s this connected to Clar’s rule?
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