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FIG. 1 HRTEM image of a grain in [100] orientation, containing layers of
Hg-1212 and Hg-1223. Here, they are stacked in a periodic sequence forming
a supercell with ¢ ~86.4 A (see text). A contrast simulation (¢,=1.1 mm,
E =300keV, defocus —870 A, specimen thickness 23 A) is inserted. The
stacking sequence in terms of the number of Cu-0 planes and an enlarged
schematic drawing of the involved unit cells are included.

Superconductivity above 130 K in
the Hg-Ba-Ca-Cu-0 system
A. Schilling, M. Cantoni, J. D. Guo & H. R. Ott

Laboratorium fiir Festkérperphysik, ETH Honggerberg,
8093 Zirich, Switzerland

THE recent discovery' of superconductivity below a transition
temperature (T,) of 94K in HgBa,CuO,,; has extended the
repertoire of high-T, superconductors containing copper oxide
planes embedded in suitably str d (Iayered) materials. Pre-
vious experience with simil g bismuth and
thallium instead of mercury suggesled that even lllgher transition
temperatures might be achieved in mercury-based compounds with
more than one CuQ, layer per unit cell. Here we provide support
for this conjecture, with the discovery of superconductivity above
130K in a material containing HgBa,Ca,Cu,0,,, (with three
CuO; layers per unit cell), HgBa,CaCu,0, . (with two CuO,
layers) and an ordered superstructure comprising a defined
sequence of the unit cells of these phases. Both magnetic and
resistivity measurements confirm a maximum transition tem-
perature of ~133 K, distinctly higher than the previous established
record value of 125-127 K observed in Tl,Ba,Ca,Cu,0,q (refs
2, 3).

The structural similarity of HgBa,CuOy,, , (Hg-120; ref. 1) to
a member of the thallium-containing family of copper oxides,
TiBa,CuOs (TI-1201), suggests the existence of compounds with
the general composition HgBa,Ca, ,Cu,0,,.,,5. The transi-
tion temperatures of the thallium-containing analogues,
TiBa,Ca, ,Cu,O0,,s, range from <10K (n=1, ref. 4) to
~110K (n=3, ref. 5). In this sense, transition temperatures
exceeding 100 K may be expected also in the Hg-Ba-Ca-Cu-0O
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. Modell und Beugungsbild einer parakristallinen Struktur



Struktur von kristallinem und amorphen Quartz

Amorphes GeSbTe als
Farbdisplay



http://www.nzz.ch/wissenschaft/technik/display-statt-datenspeicher-1.18343949
http://www.nzz.ch/wissenschaft/technik/display-statt-datenspeicher-1.18343949

Modell und Beugungsbild einer amorphen Struktur
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Diese mehrfach primitive
Einheitszelle enthilt vier (!)
Gitterpunkte

Kubisch F

Die einfach primitive
Einheitszelle ist kein Wiirfel!




Gitter

Basis

Kristall-

struktur ~ Beziehung von Gitter,
Basis und Kristallstruktur
zueinander; Gitter und
Kristallstruktur sind
Projektionen auf (001)

Alle Bausteine der in oben

gezeigten Kristallstruktur

liegen auf den Eckpunkten

von kongurenten Gittern






Wigner-Seitz-Zelle

\e'}’ \\‘,); l

. /‘\e" A @

da{

&"'




Wigner-Seitz-Zelle




Die 7 einfachsten Kristallsysteme

Einschrinkungen beziiglich der
System Achsen und Winkel der ge-
briduchlichen Einheitszelle
Triklin azb#c
a#B#Y
Monoklin a#b#c
o=y=90°#p
Orthorhombisch a¥b#c
o= ﬁ = ’Y = 90°
Tetragonal a=b#c
o= B = 'Y = 90°
Kubisch a=b=c
o= B =y=90°
Rhomboedrisch
(oder trigonal) a=b=c
a=p=y<120° #90°
Hexagonal a=b#c
a=p=90"
y=120°



Die 14 Bravais-Gitter
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Die 14 Bravais-Gitter
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Atomkoordinaten
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Richtungen im Kristall
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Kubisch /
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Elemente Na, K, Rb, W, ......

Achtung: primitive
Einheitszelle ist kein Wiirfel!

primitive Zelle bcc
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Kubisch 7/
bcc Wigner-Seitz Zelle fiir bee
Elemente Na, K, Rb, W, ......
Achtung: primitive
Einheitszelle ist kein Wiirfel!




Kubisch F

primitive Zelle fcc

Mit einer Atomsorte:

Elemente Al, Cu, Ag, Au, ......

Achtung: primitive
Einheitszelle ist kein Wiirfel!




Kubisch F

NaCl Struktur
(KCI, LiF, ....)

Cl 000

0 1/2 1/2 & zyklisch
Na 1/21/2 1/2

0 1/2 0 & zyklisch




Diamantstruktur (C, Si, Ge, ...)
Kubisch F
fec

000
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Kubische ZnS-Struktur (,,Zinkblende )
(CuF;, AgJ, CdS, ZnS, ZnSb, SiC)

Kubisch F
fec

000

0 1/2 1/2 & zyklisch
1/4 1/4 1/4

1/4 3/4 1/4

& zyklisch




Kubisch F
fec
Pyrit FeSZ

Fluorit CaF,

fec mit 3-atomiger Basis
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Hexagonal dichteste
Kugelpackung (HCP)
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Hexagonal dichteste
Kugelpackung (HCP)

Element a (nm) ¢ (nm) cla

Be 0.229 0.358 1.56
Cd 0.298 0.562 1.89
Ce 0.365 0.596 1.63
a-CO 0.251 0.407 1.62
Gd 0.364 0.578 1.59
He (2K) 0.357 0.583 1.63
La 0.375 0.607 1.62
Mg 0.321 0.521 1.62
Pr 0.367 0.592 1.61
Zn 0.266 0.495 1.86
/r 0.323 0.515 1.59
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