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Nobelova za kemijo (1908)

for his investigations into the
disintegration of the
elements, and the chemistry
of radioactive substances

- razpadi a, B, v

- pojem razpolovnega Casa

- razpad atoma

- jedro atoma (1911, Geiger in Marsden)
- jedrske reakcije (N — O)

- hipoteza o protonu in nevtronu
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|. Predpostavke in napovedi Bohrovega modela
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2. Zakaj se lastnosti elementov ponvaljajo periodiCno!?

h? (021/) | 04 | 021/)> es

om \ 0z2  Oy2 = 022 drreqr

h(r) = Ey(r)

Y(r) = R i (1)Yi,m(6, 9)



Probability density plots.
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0.5 Probability density = r2|Rn(r}|2

p(r) = Rui(r)Y1m (0, )
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Dashed line : Radius by Bohr's quantum theory
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Elements by Orbital
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The Periodic Table of the Elements, in Pictures
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Kemijske vezi

The Parts of all homogeneal hard Bodies which fully touch one another, stick together
very strongly. And for explaining how this may be, some have invented hooked Atoms,
which 1s begging the Question; and others tell us that Bodies are glued together by rest,
that 1s, by an occult Quality, or rather by nothing; and others, that they stick together by
conspiring Motions, that 1s, by relative rest amongst themselves. I had rather infer from
their Cohesion, that their Particles attract one another by some Force, which in
immediate Contact is exceeding strong, at small distances performs the chymical

Operations above-mention'd, and reaches not far from the Particles with any sensible
Effect.

Newton (Opticks, |1704)
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3. Kako opisemo kristalno mrezo!

Crystals of (a) baryt, (b) salt, (¢) hexagonal beryl, (d) trigonal quartz, (¢) monoclinic gypsum,
and apatite (f)

http://webmineral.com/
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single crystal Polycrystal Amorphous solid

Perodic across the Perodic across Not pertodic.
whole volume. each grain.
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Bravaisova mreza osnovna kristal

celica

Slika 9.5. Kristalna mreza = Bravaisova mreza + baza (atomi v osnovni celici).

R = wia; + usas + uszas

r, = rja; + Yy;a2 + z;as

0 < xj,y;,2; <1, saj so atomi baze znotraj enotske celice.
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lal# [b]. 8 = 90° o o P et lal = bl & = 120° lal = [b]. 8 =00°
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1 — oblique (monoclinic), 2 — rectangular (orthorhombic), 3 — centered rectangular (orthorhombic), 4 — hexagonal,

and 5 — square (tetragonal).
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a=b=c _ tetragonalni ortorombski  romboedriéni heksagonalm monoklinski triklinski
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14 Bravais lattices
Crystal family Lattice system Schonflies
Primitive (P) Base-centered (C) Body-centered (I) Face-centered (F)
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L .
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b b
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C C C C
a a a a
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kKubicni




telesno centriran kubicni




ploskovno centriran kubicni




4. Kako doloCamo kristalno strukturo?

uklon rentgenski zarkov

nA = 2dsin #

Bragg, Laue, ~1912
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Goniometer
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5. Kako gojimo velike kristale? Kako izdelujemo Si waferje!?
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Melting of Introduction of  Beginning of Crystal Formed crystal
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Polysilicon  Seed crystal f

. Crystal Growth

7. Lapping
- 2. Single Crystal
2 Ingot
8. Wafer Etching -
.. Crystal Trimming
- and Diameter
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6. Kaj je reciproCni prostor?

Analogija: zvoCni posnetek in spektrogram

Windowed signal (zoom)
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Windowed FFT (zoom)
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Fourierova transformacija: w < ¢
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realni prostor <> reciproCni prostor  x <> k

fo) = [ fa)e ™ da

1 ¢ 1k-x
@) = G [ FR)e™=ar




RECIPROCNI MREZA
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Brillouin zone
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N velik
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E(k) = € — 2t cos(ka)



E(k) = € — 2t cos(ka)

inf20= 1 = Flatten[Table [Table[{nn, -2Cos[nPi/ (nn+1)]}, {n, 1, nn}], {nn, 2, 60, 2}], 1];

ListPlot[l, AxesLabel » {"N (sod)", "E/t"}, AxesStyle -» Large, ImageSize -» 8 x 72]
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TEORIJA PASOV

energija
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RaCunska kemija




&control
calculation = 'scf’,
prefix = 'Si_excl’,
/
&system
ibrav= 2,
celldm(1) = 10.26,
nat= 2,
ntyp=1,
ecutwfc = 20
/
&electrons
mixing_beta = 0.7
/
ATOMIC_SPECIES
Si 28.086 Si.pbe-rrkj.UPF
ATOMIC_POSITIONS (alat)
Si0.00.00.0
Si0.250.250.25
K_POINTS (automatic)
666111

(l




GaAs

NaCl Aluminum
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Peking (2018)



Elettra, Bazovica






Elettra, Bazovica pri Trstu
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