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Periodic systems

ttice vectors

Bravais lattice
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Periodic systems

ttice vectors

a1, 4y, 33

Bravais lattice

Wigner-Seitz cell
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Points and directions

r=x13; + x2a3, + x333

(1.19)

N1
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Points and directions

r=x13; + Xx2a, + X333
1
(3:30)

ua; + va, + was

N1

Directions

[u, v, w]
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Points and directions
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Points and directions

azx  a3x bix bly b1z 2
azy  azy box b2y b2, = 27
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_ (27r)3
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Ve

Brilluen zone = reciprocal Wigner Seitz cell
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Points and directions

azx  a3x bix bly b1z 2
azy  azy box b2y b2, = 27
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=
Ve

Brilluen zone = reciprocal Wigner Seitz cell

Miller index
Gy = hby + kb, + Ibs (h, Kk, 1)
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Points and directions

dlx  d2x  a3x bix bly b1z 2
Jly a2y asy b2x b2y b22 = 27
z a2z a3z b3 b3y b3, 2
(2m)?
r= ——
Ve

Brilluen zone = reciprocal Wigner Seitz cell

Miller index
Gy = hby + kb, + Ibs (h, Kk, 1)
Equation for a plane

rG,,, = const.

Crosses
Bn = n1a; + ma, + n3az

const. = 2mm
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Points and directions

hxxi +k*xxo+1xx3=m

Intercepts
m m m
h k1

Distance of the planes
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Rotation of the crystal
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Rotation of the crystal
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Rotation of the crystal

Rotation

a,+a_=ma

a, +a_ =(2cos(y),0,0)a

1
cos(p) =0, :I:E, +1
2 2 2 2
©=0, :til—’ :i:l, :|:17 47
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2D crystals
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5.18. abra. A ki i lehetséges Bravais
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5.19. abra. Az Gtféle sikracs Wigner-Seitz-cellija
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3D crystals

Kobos

Tetragonalis

|
Ortorombos

Hexagonalis Romboéderes

P - Primitive (egyszerti)

Monoklin I - Body centered (térben
kézéppontos)
F - Face centered (feltleten
. kézéppontos)
Triklin C - Side centered (oldallapon
kézéppontos)
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BCC

7.6. abra. Tércentralt kobos kristaly elemi celldja az elemi racsvektorokkal
(a) és a Wigner—Seitz-cella (b)

Cr, Fe, Mo, Nb
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FCC

@ ==Y

(0)

7.9. abra. Lapcentralt kobos kristaly Bravais-celldja az elemi rdcsvekto-

rokkal (a) és Wigner—Seitz-celldja (b)

Cu, Ag, An, Ni
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Closed packed crystals
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Closed packed crystals
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Closed packed crystals
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HCP

N
Sy

N
Sy

(a) (b) (c) (d)
7.17. abra. A hatsziges egyszerii (a), szoros illeszkedésti (b) és (c), illetve
kett6zott szoros illeszkedésd (d) szerkezet

Co, Ti, Zn, Ni, Mg
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FCC closed packing

7.11. abra. Az atomok szoros illeszkedést elhelyezkedése lapcentralt kobos
kristalyban a tératléra mercleges sikokban
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Diamond crystal
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Systems with more atom
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7.13. abra. Kdso6 tipusi (B1) (a) és fluorit tipust (C1) (b) kristalyszerkezet
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Quasicrystal

Daniel Da chtman (1982), Nobel price 2011

Quasicrystal Diffraction image
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Construction
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Construction

Table 4. The Fibonacci chain.

Fibonacci Fibonacei sequence L. #%

number
1 5 Q |
1 L 1 o
2 LS 1 1
3 L5L ] 1
5 LSLLS 3 2
8 LSLISLSL 5 1
13 LSLLSLSLLSLLS 8 5
21 LSLLSLSLLSLLSLSLLSLSL 13 8
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2D Quasicrystal

Penrose tiling
Fat rhombus 72, 72, 108, 108 angles
Slim rhombus 36, 36, 144, 144 angles
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