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Crystal Structures of the Elements at ambient Pressure
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The Carbon Group

Smaller values for the ratio of atomic versus ionic radii result in high pressure structures.
Heavier Elements start with smaller radius ratios.
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The Carbon Group
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The Alkaline Metals
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The Nitrogen Group 1P
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H gas-—hP4H-—=200GPa

ptr'GPa 53 hP4E hP4D
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Fig. 17. APL linearization for the EOS data of the alkaline earth me-
tals plotted versus the scale Wigner-Seitz radius ratio Rys/R; dis-
cussed in the text using EOS data from the different sources listed in
the original work [7, 37].

"Structural Systematics and Equations of States for the Alkaline Earth Metals under Pressure'
M. Winzenick and W.B. Holzapfel, p. 384-386 in "High Pressure Science and Technology" ed.
W. Trzeciakowski, World Scientific, Singapore (1996)

"Physics of Solids under Strong Compression"
W.B. Holzapfel, Rep. Prog. Phys. 59, 29-90 (1996)
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Fig. 1. — EOS data [6, 11-30] for the metallic elements represented in » = In{(p/pre) — In(1 — (afa-g)_ V8.
o plots with ¢ = (ZV - 3/(47))'/3. The linear correlation 7 vs. ¢, which defines the «ideal» solid behaviour
is also compared with earlier correlations between ambient pressure values of K, and o, discussed by
MecMillan [6] and Knopoff [9] and marked with neym and 7nogm, respectively. Anomalies for the high-
pressure phases of Cs are marked by twinned lines.

"Equations of State for Ideal and Real Solids under Strong Compression"
W.B. Holzapfel, Europhys. Lett. 16, 67-72 (1991)
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FIG. 16. EOS data for the “regular” lanthanides in n-o rep-
resentation with n=In(p/pgs)—In(1—e /a,) using Thomas-
Fermi scaling for the atomic length parameter ¢ and the Fermi
gas pressure peg;. Open symbols refer to recent data from the
literature (Refs. 14-23) for this extended pressure range.

"Atomic Volumes for Rare Earth Metals
under Pressure to 40 GPa and Above"
W. A. Grosshans and W.B. Holzapfel,

Phys. Rev. B 45, 5171-5178 (1992)
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FIG. 7. Linecarization of the compression of Pr shown in the form

Simple 1. order AP1-EOS

S.E. Finnegan, M.G. Stevenson, E.J. Pace, C.V.
Storm, J.D. McHardy, M.l. McMahon, S.G.
MacLeod, E. Plekhanov, N. Bonini, C. Weber,

Phys. Rev. B 105, 174101 (2022)

of an napL-o plot, where ¢ = oyx. The data from the lower-pressure
phases (hP4, cF4. hR24. and ol 16) are plotted with filled triangles.
while our data from oC4-Pr are plotted with filled squares and the
oC4-Pr data from the study of Chesnut and Vohra [29] are shown
as crosses. For clarity, the current data for #/2-Pr are plotted with
unfilled triangles.

High-pressure structure of praseodymium revisited:
In searchot a uniformstructural phase sequence for
the lanthanide elements
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The fascinating World of the Elements under Pressure
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Model for a sculpture to be decorated with the colouful phase diagrams.

In honour of Aristoteles (1322 B.C.) and Galilei (11642 A.D.) founders of modern science proclaiming:

Mieasure all pou can measure
ano tobhat vou can't, mate it measurable !



United States of the Elements - USE

At the beginning there was a big bang, which generated the Hydrogen
and little Helium, that is true, was in this early stardust brew.
_3 sSome dust condensed by gravity and stars appeared with density
‘ just high enough for the ignition of nuclear fusion with the provision
for many more new elements, but these were not the final ends!
The heavy ones had still to wait for supernovae, which came late
as star explosions, an event, which is considered as the end
of all the element creation, we only miss still the equation
gxplaining how the numbers came to fit all this! This is the game!
With all the elements now here, some order makes this world more clear.
Wise man produced a Periodic Table with 8 Main Groups which do enable
to show some commaon properties in 8 columns, but there are these
remaining elements between with 10 at first and then 14,
Transition Metals, 3 rows of 10, and Lanthanoides, with 14 then.
The Actinoides, we will not need, they are unstable, well indesd!-
And still more order is present, if you look carefully at the end!
You can first s2e right on the top the Hydrogen and if you stop,
you see for Helium a slit just wide enough to give a fit
for the Rare Gases as column on top with our Helium.
The other columns broad and wide include the Main Groups not so tide
8 as all the lower sections squeszed between for the Transition Metals in this scheme.
And in the column number 3 the Rare Earth Metals you can see.
The chemists now look for reactions. The physicists see other actions!
They change the temperature and pressure and keep in mind, they have to measure
the properties in all these states and some results lead to debates
before one reaches the consensus on these results, which are immeanse
in these domains, which reach as far, as the interior of some star!
Much more ideas have been cast into this figure, but at last
a book can only give to you for this artwork the final clue!
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