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While it is generally recognized that a rigorous
theoretical foundation for chemistry would rest on
relativistic quantum theory, the great majority of
quantum mechanical calculations of quantities of
chemical interest are based on the nonrelativistic
Schrédinger equation, or its equivalent, together with
the qualitative rules related to spin and the Pauli ex-
clusion principle. If fine structure features are of in-
terest, spin—orbit, spin—spin, and other terms are added
as perturbations, but for light atoms these terms yield
very small energies that may be of spectroscopic interest
but have no effect on most chemical properties.

For very heavy atoms, however, this situation
changes. Certain terms which were very small com-
pared to thermal energy for light atoms increase very
rapidly with atomic number and become comparable
to chemical bond energies for elements in the range
gold-bismuth.

Table 1
Energy Terms for Fourth Group Elements (Electronvolts)
element ionization X, bond spin-orbit
X potential D, P,-'P,
C 11.26 6.1 0.005
Si 8.15 3.2 .03
Ge 7.88 2.8 ' 17
Sn 7.34 2.0 42
Ph ) 7.42 1.0 1.32

increase in atomic number.

My principal purpose in this Account is to examine
the special or anomalous chemical effects that have
been noted for heavy elements in relation to per-
iodic-table trends and to determine the degree to which
these are relativistic effects. To the extent that these
anomalies are explained in most inorganic chemistry
books, they are usually ascribed to the introduction of
the 4f shell. It is found that the effects of the 4f shell
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In contrast, there are profound differences in angular
properties for those relativistic p orbitals with z
component of angular momentum m = %'/, Both large
components are non-zero, and one component has the
angular dependence of a po orbital whereas the other
has that of a pm orbital. If one forms a diatomic mo-
lecular orbital from p,,, atomic orbitals for each atom
with signs appropriate for ¢ bonding, then the other
components yield = antibonding. More exactly, if the
P12 orbitals are combined with g symmetry one has
one-third ¢-bond and two-thirds =-antibond character.
Correspondingly, the combination with u symmetry
yields one-third ¢-antibond and two-thirds =-bond
character. Thus py, orbitals do not form strong bonds.
By taking linear combinations of p, 5 and pa, orbitals,
the angular and bonding characteristics of Schrodinger
p orbitals can be regained, but this requires substantial
promotion energy in many cases.

Are elements 112, 114, and 118 relatively inert gases?
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TRIVIAL SHIFTS FOR CONDUCTING MATERIALS
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Techniques for Detection of Charge Built-Up
(AFM - KELVIN PROBE)
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Elektrostatische Aufladung durch Separierung von lonen an Grenzflchen:
Kontaktelektrisierung von ionischen Elektreten

Logan S. McCarty und George M. Whitesides*

Angew. Chem. 2008, 120, 2218 — 2239

Organic Electrets

A.J. Bard

Electrostatic electrochemistry at insulators CPYPTO Electrons do
Chemsitry (Cu2+ -> Cu9)

CHONGYANG LIU AND ALLEN J. BARD*

The identity of charges generated by contact electrification on dielectrics has remained unknown for
centuries and the precise determination of the charge density is also a long-standing challenge. Here,
electrostatic charges on Teflon polytetrafluoroethylene) produced by rubbing with Lucite
(polymethylmethacrylate) were directly identified as electrons rather than ions.

Nature Materials VOL 7 JUNE 2008
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Probing the Charge Build-Up and Dissipation on Thin PMMA Film
Surfaces at the Molecular Level by XPS**

Eda Yilmaz, Hikmet Sezen, and Sefik Suzer*
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Applying Voltage Across the Sample
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A Commercial Si-Diode (anayticar methods, 2012)
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Conclusions

XPS Can Also Detect Shifts due to

Charge Built-Up (CHEMICALLY RESOLVED)
|- Static Fashion (R)
- Dynamical Fashion to 500 kHz (R and C)
1i- Photovoltage
V- Photoconductivity Changes
V- Voltage Stress
DEFECTS, TRAPS, DEVICE PERFORMANCE

There is Still Room on the Surfaces!!!

H. Sezen S. Suzer, Thin Solid Films, 534, 1 (2013)
Critical Review Atrticle.
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