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Dobri elektricni prevodniki.
Upornost narasca z narascajoco temperaturo.
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COMPOSITIONS OF DIFFERENT ALLOYS

Alloys are materials composed of a mixture of elements including at least one metal, used as they often have superior properties to component elements. This
table shows the main elements found in a number of different alloys, and their common uses. Compositions can vary in cases, and this is merely an overview.
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USAa
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Santa Barbara, CA,
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@) 1/3 of the prize
Japan

University of
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Tokyo. Japan

b. 1936

“for the discovery and
developement of
conductive polymers"

A new material class!
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|. Kaj je model prostih elektronov?
Katere snovi dobro opisuje!?
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- Upostevamo samo valencne elektrone.
- Zanemarimo interakcije (med pari elektronov, med elektroni in ioni).

Elektroni se prosto gibajo, kot plin.



Trik: periodicni robni pogoji
fz,y,2) = flx +1,y,2)

f(x,y, 2)
f(z,y, 2)

flz,y+1, 2)
flz,y,z+1)
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Table 2.1
FERMI ENERGIES, FERMI TEMPERATURES, FERMI WAVE VECTORS, AND
FERMI VELOCITIES FOR REPRESENTATIVE METALS®

ELEMENT r‘/ao SF TF kr UF
Li 325 474eV 551 x 10°K 1.2 x 10°cm™' 129 x 10® cm/sec
Na 393 394 3.77 092 1.07
K 486 212 2.46 0.75 0.86
Rb 520 185 2.15 0.70 0.81
Cs 562 150 1.84 0.65 0.75
Cu 267  7.00 8.16 1.36 1.57
Ag 302 549 6.38 1.20 1.39
Au 01 553 6.42 1.21 1.40
Be 187 143 16.6 1.94 2.25
Mg 266  7.08 8.23 1.36 1.58
Ca 327 469 5.44 1.11 1.28
Sr iy 394 4.57 1.02 1.18
Ba 371 364 4.23 098 1.13
Nb 307 532 6.18 1.18 1.37
Fe 292 v 130 1.71 1.98
Mn 214 109 12.7 1.70 1.96
Zn 230 947 11.0 1.58 1.83
Cd 259 147 8.68 1.40 1.62
Hg 265 713 8.29 1.37 1.58
Al 207 117 136 1.75 2.03
Ga 219 104 12.1 1.66 1.92
In 241 863 100 1.51 1.74 .
Tl Za8 = HiS 9.46 1.46 1.69
Sn 23011072 118 1.64 1.90
Pb 230 947 110 1.58 1.83
Bi 225 990 11.5 1.61 1.87
Sb 214 109 12.7 1.70 1.96

® The table entries are calculated from the values of r,/a, given in Table 1.1 using m =
9.11 x 1072® grams.
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3. Kaj je Fermi-Diracova porazdelitev!?
V Cem se fermioni razlikujejo od klasiCnih delcev?

1
zasedbeno stevilo: f(E) — E— L 0 S f(E) <1

kp = 1,38 x 107%° J/K Boltzmannova konstanta

1 kemijski potencial = Fermijev nivo 1 = u(T)

Definicija: termodinamsko delo, ki ga moramo opraviti, da v sistem dodamo en
elektron. Po domace: "do katere energije so elektronski nivoji zapolnjeni”.
f(E)
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Energy

Metal Dirac material Insulator

particle= hole

7 excitations
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FERMI-DIRAC DISTRIBUTION AT DIFFERENT TEMPERATURES



4. Gibanje elektrona v zunanjem polju

E [eV]




1) = (5 CE0Y)

prosti elektroni: model verige atomov:
E(k) = h*k*/2m, E(k) = € — 2t cos(ka)
2\ —1 -1 2
m* (k) — 1 h — me m” (k) = (%21‘@2 COS(ka)) - 277;2 cos(lka)
h? m. -
m™ (k) =~

2ta?



5. K3aj je Ohmov zakon?
Kaj je razlika med prevodnostjo in specifiCno prevodnostjo?
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6. Od Cesa je odvisna specifiCna prevodnost kovin v
Drudejevi teoriji?
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[ = 39nm  baker pri sobni temperaturi

c=3-10°m/s vrp = 10°m/s Upotovalna = 0.1 mm/s
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sipanje zaradi nihanja ionov



