
Fusik  stere� kat�stash: Eisagwg Epanalhptik  exètash, 6/9/2007
Jèma 1 (4.5 mon�de)Upolog�ste gia to stereì Qrusì (se kanonikè sunj ke):a) thn sugkèntrwsh hlektron�wn sjènou, n,b) thn puknìthta katast�sewn an� �tomo sthn enèrgeia Fermi, ρAF ,g) ton kumat�rijmo Debye, qD,d) ton kumat�rijmo Fermi, kF .e) to m ko jwr�kish statikoÔ hlektrikoÔ ped�ou, lc,st) th jermoqwrhtikìthta (an� mol) stou 200 ◦C,z) thn hlektrik  eidik  ant�stash stou 200 ◦C, kaih) ton tanust  th eidik  ant�stash gia magnhtikì ped�o ent�sew B =1 Tston �xona z (se mon�de SI),
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 .j) Sto parap�nw pe�rama metr jhke ìti h puknìthta reÔmato  tan
j = (jx, jy, jz) = (2.5, 3.0, 0.5) × 105 A/m2. Upolog�ste to di�nusma thèntash tou hlektrikoÔ ped�ou, E.Jèma 2 (3.0 mon�de)H enèrgeia k�poiou stereoÔ an� hlektrìnio, Ue, e�nai sun�rthsh th par�me-trou r′s, dhlad  Ue = f(r′s). Onom�zoume rs thn tim  tou r′s gia thn opo�a henèrgeia g�netai el�qisth.a) Apode�xte ìti to udrostatikì mètro elastikìthta tou stereoÔ isoÔtai me
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.b) Qrhsimopoi ste to apotèlesma autì gia na de�xete ìti sto montèlo Jellium,ìpou f(r′s) =
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, ja isqÔei B =
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.g) Se k�poio kajarì ulikì metr jhke ìti B = 20 GPa. Ja perimènate nae�nai malakìtero   sklhrìtero apì k�poio koinì mètallo, pq s�dhro   qalkì?Jèma 3 (3.0 mon�de)H dom  th energeiak  z¸nh stoiqeiakoÔ stereoÔ h opo�a prokÔptei apì stroqiak� d�netai apì th sqèsh
E(k) = ǫ + V2

∑

eik·R,



ìpou k e�nai to kumat�nusma, R e�nai di�nusma tou plègmato kai to �jroismaekte�netai se ìlou tou plhsièsterou ge�tone tou atìmou pou br�sketaisthn arq  twn axìnwn. Ston parap�nw tÔpo, ǫ e�nai h enèrgeia tou hlektro-n�ou sto troqiakì s enì atìmou kai V2 to stoiqe�o p�naka th qamiltwnian metaxÔ troqiak¸n pou an koun se geitonik� �toma.
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a) Gia k�poio stoiqe�o to opo�o sqhmat�-zei krustallik  dom  bcc plegmatik  sta-jer� a, bre�te ta dianÔsmata R pou sun-dèoun to �tomo sto (0, 0, 0) me ìlou toupr¸tou ge�tone. Qrhsimopoi ste tou�xone tou sq mato. Bebaiwje�te ìti ìlaèqoun �so mètro (d). Bre�te th sqèsh me-taxÔ d kai a.b) De�xte ìti h dom  th z¸nh gia tuqìn
k = (kx, ky, kz) e�nai
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]}.g) Jewr ste ìti kx = ky = k/

√
2, me 0 ≤ k ≤ π/a, kai kz = 0. Sqedi�stethn enèrgeia san sun�rthsh tou k gia to stereì Na me a=4.3 Å, ǫ = −5.0

eV kai V2 = −1.32
~
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, ìpou m h m�za tou hlektron�ou.
D�nontai oi atomikè mon�de:

αB=0.529 Å, E0=27.211 eV, υ0=2187.77 km/s,
P0=294.21 Mbar, T0=315773 K, B0=2.35×105 T,oi stajerè:
1 bar = 105 N m−2, m=9.1×10−31 kgr, e=1.6×10−19 C,
~=1.05×10−34 J s, c=3.00×108 m/s, NA=6.022×1023,
1 cal = 4.18 J, ǫ0=8.85 × 10−12 F/m, kB=1.381 ×10−23J K−1,kai ta parak�tw dedomèna gia ton Au (metr sei se kanonikè sunj ke) :
Z=79, A=196.97 gr/mol, dom =[Xe]4f 145d106s1

ρM=19.3 gr/cm3, dom  fcc me a=4.08 Å, ζ=1,
B=1.732 Mbar, TF =64200 K, ΘD=165 K,
c=2926 m/sec, cp=25.21 J/mol/K, ρη=2.20 mW cm.Kal  epituq�a!


