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FOR H Eion osoumv k yopoxtnpilotiKkd Tovg
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i FORTH lovtikog — Ouolomoiikog os6uog
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Tovtikog 0eopioc: Hiexktpdvia petapépovtor amd T0 VA OTOUO GTO OALO
Oporomokog osopos: Hiextpdvia otoporpdloval petald atdpmv oe yerrovia,

Sodium chloride (ionic) Diamond (covalent)
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FORTH Hopaoctyua osouov

INSTITUTE OF ELECTRONIC STRUCTURE AND LASER

HAextpoviokn doun Si: 1s?2s22p3s?3p?
4 nhextpovia {ovn 6Bévoug, 4 nhektpdvia Aeimovv yia vo couninpwbei n otodda
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G.Deligeorgis deligeo@physics.uoc.gr 4




o FORTH Hopaoeryua 2
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Hlextpoviakn doun Ga: 1s*2s?2p°3s?p®3d!¥4s24p!
3 niextpovia {wvn 60Evoug, S nhexkTpovia Aeimovv Yo vo courAnpwbei n otodoa
Hlextpoviakn doun As: 1s°2s?2p®3s?p®3d%4s24p’
5 niektpovia Cavn cBEvoug, 3 niekTpovia Aeimovv Yo va coumAnpwBel n ctofada
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FOR H Huiroiikog oecuog

INSTITUTE OF ELECTRONIC STRUCTURE AND LASER

Opo10mOAKOG deCUOC LTTAPYEL LOVO UETAED OUOLOV OTOUMV.
Meta&d avouolmv atdopmv vdpyel kKamolog Paduoc molkdtnrog (1oVTIKOg YopaKTNPOS)

Nonpolar covalent bond Polar covalent bond lonic bond
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" FORTH 2vpuuetpia I (katorTpiopog)
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In two dimensions there are (besides identity): mirror, rotation, and glide

Figure by MIT OpenCourseWare.
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'FORTH Zoupetpia Il (wepiotpoot)
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In two dimensions there are (besides identity): mirror, rotation, and glide

Figure by MIT OpenCourseWare.
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FORTH 2ovuuctpia I (OlicOnon)
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In two dimensions there are (besides identity): mirror, rotation, and glide
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Figure by MIT OpenCourseWare.
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FOR H 2OUUETPIO COUPOATES UE UETATOTIICN
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Some symmetry operations are compatible with translation, some are not.

Compatible are:
* mirror
« glide
« twofold rotation
« threefold rotation
« fourfold rotation

» sixfold rotation
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ORTH Tvror 2D kpvotaiiwv
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Square lattice Rectangular lattice Centered rectangular lattice
¢ « . .
a, a, a, ¢
[~ o c .
a2 a2 a2
ja,| = la,| la,| # la,| la,| # la,|
»=90° 0 =90° »=90°
Hexagonal lattice

a,|=la,|  p=60°
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'FORTH
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One atom basis

@ @ O (©)
(@) 0] O (©)
O 0] @ ®
(@) @) O (@)
H faon tov kpvoradilov

ATOTEAEITE ATIO EVA, ATOUO
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Kpvorailon

Two atom basis

-
~

H faon tov kpvotdiiov
ATOTEAEITE ATTO OV0 aATOUA (€0
avouola)
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FORTH Lattice indexing
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Av Oewpnoovue ta a,, b, d¢ dravicuata avapopag Tote:

s=a,+b,, d;=a,
b,=d,—b,, a,=a,
b,=b,,ad,=2Xd,
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Group theory for structural analysis and lattice vibrations in phosphorene systems May 2015 Physical Review B 91(20)
DOI: 10.1103/PhysRevB.91.205421
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. FOR H Pseudo 2D Perovskites
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6-amino-2,4-trans,trans-hexadienoic acid, within a cadmium (II)
chloride perovskite framework

__——polymer

2
——CdCl;

'

a
0 0
v \/
NH+ Inorgamc
% -
0 Q 0 0 R “““ﬁ & () Organic
v $ v $ v % . MRt v v
fa A fal A
b0 O b0
\ (R-NH,),MX, (NH,-R-NH,MX,
\ (@) (b)
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FORTH Further reading
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~ https://ocw.mit.edu/courses/chemistry/5-069-crystal-structure-analysis-spring-2010/lecture-notes/symm_handoutl re.pdf

~ www.physics.smu.edu/scalise/P5337fal 1/notes/ch03/2DLatticeUnitCell.pdf
~ https://en.wikipedia.org/wiki/Crystal structure

~ G.Yang, L. Li, W. B. Lee, and M. C. Ng, “Structure of graphene and its disorders: a review,” Science and Technology of Advanced
Materials, vol. 19, no. 1, pp. 613—-648, Dec. 2018.

~ H. Wang, C. Li, P. Fang, Z. Zhang, and J. Z. Zhang, “Synthesis, properties, and optoelectronic applications of two-dimensional MoS2
and MoS2-based heterostructures,” Chem. Soc. Rev., vol. 47, no. 16, pp. 6101-6127, Aug. 2018.

> C. Yelgel, O. C. Yelgel, and O. Giilseren, “Structural and electronic properties of MoS2, WS2, and WS2/MoS2 heterostructures
encapsulated with hexagonal boron nitride monolayers,” Journal of Applied Physics, vol. 122, no. 6, p. 065303, Aug. 2017.

> X. Liand H. Zhu, “Two-dimensional MoS2: Properties, preparation, and applications,” Journal of Materiomics, vol. 1, no. 1, pp. 3344,
Mar. 2015. [4]1. Song, C. Park, and H. C. Choi, “Synthesis and properties of molybdenum disulphide: from bulk to atomic layers,” RSC
Adv., vol. 5, no. 10, pp. 7495-7514, Dec. 2014.

> https://ijret.org/volumes/2016v05/109/IJRET20160509039.pdf
~ http://pubs.acs.org/doi/pdf/10.1021/ar400180e
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