Kym bude rec o elektronovej strukture atomov ...
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Elektromagneticke ziarenie
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Co zostavalo nevysvetlené ...
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Max Planck (1858-1947) — Nemec
1918 — Nobelova cena

oscilatory vymienaju s okolim
energiu v kvantach hv

h=6.626x1073%Js

Planckova konstanta
wavelength, micrometres 27h 02 1

refative intensity

Ziarenie (absolutne ¢ierneho) telesa
Wilhelm Wien — empiricky
Aoy (€cm)=0.29/T
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Joseph John Thomson, 1856-1940 Nobelova cena 1906

Thomsonov experiment
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Da sa urcit pomer hmotnosti a naboja
elektronu  e/m =-1.76.10% C/g



photo-cathode
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adjust retarding potential
to prevent photoelechons
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Kineticka energia nezavisi od intenzity ozarovania!!!l

Albert Einstein Ak mal Planck pravdu, potom aj kazdy ,balik”
he svetla musi byt skoncentrovany v malej oblasti

-: hv = N na cele viny - [ kvantovana ¢astica ]

My « _  pokojova hmotnost
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Ak sa ma nieco pohybovat rychlostou svetla, musi mat nulovu
pokojovi hmotnost



A ¢o hybnost? (g=mv)

2
Bl = mc ho o _ o _

Louis de Broglie, Francuz

Ak svetlo ma charakter castice = castica ma charakter viny

1924 Dr. praca 1927 — Bell laboratdria

- ohyb elektrénov na niklovej fdlii
1929 - Nobelova cena




Hodnota velicCiny, ktorej stvorec
je mierou pravdepodobnosti
vyskytu castice v danej lokalite
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1927 Werner Heisenberg (Nemec)
— princip neurcitosti

Niektoré dvojice veli¢in nemozno urcit
(spolocne) s lubovolnou presnostou.

Ap - Ax > h/2
h=h/2n

AE - At > h/2



A ¢o atom a elektrony v nom? J
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Co je Ciarové spektrum?
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Spektrum vodika

Serie (UV, vis, IR)
Svaj¢iarsky ucitel’ Balmer

1=R(n12- 1)

— m?

R=109737 cm™!

Name of

when

value of m

series discovered
Lyman 1906-14 1
Balmer 1885 2
Paschen 1908 3
Brackett 1922 4
Pfund 1924 5




Priklady emisnych spektier
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Ruthertfordov experiment
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1911

\ 4

planetarny
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Ernest Rutherford, 1881-1937



Defekt planetarneho modelu
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"Death-spiral of the electron"

E=-¢?/(8meg,r)



Niels Bohr, Dan, 1913 — Bohrov model

(kombinacia s Planckovou tedriou)
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Bohrov polomer



O par rokov neskor — kombinacia s De Broglie
zachrana modelu

naboj je
stacioarny!



Mechanika
klasicka versus kvantova

trajektoria pohyb vina
hybnost A=h/mv=h/p
vinova funkcia
W(xt)

w;X,t) . W(X,t) _ pravdepodobnost vyskytu

, castice v bode x v case t
[W(xt)]



bleskové repetitérium matematiky
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s, s, 0
V=xXy—+ Yo+ 2Zy— Vektor!
Ox Ay 0z

Laplaceov operator

2 52 2
A=VV=_2 4~ :

t or?  OJy? 022

skalarny sucin: a.b=|al.|b]| cos(a)

X’Uy’ll - X"U.Z’U — yfu Zy, = O



Vlastnosti vinovej funkcie
Jednoznacnost, konec¢nost

existencia prvej a druhej
derivacie
Ziadna singularita — mozu byt hroty

spojitost ===)
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Mechanika

klasicka kvantova
pozorovatelna operator
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Schrodingerova rovnica

(stacionarna)

Hamiltonian / HW=EW — \Inova funkcia

(Hamiltonov operator) T

energia
H:Hlﬁ—I—HP E:EA+E])
E, L— p=mv =) F) = Q
2 2m
2m 2m



Vol'ny elektrén

: R d?
- 4 V(2)

2m da?

FV (o) = EV

2m dx?

A2\ 2m

Lz B V@ = — k>

da?
V(x) =V konstantny potencial — f = 2m(L - V)

' \ h”
U = " — coskr 4+ isin kr




e = lim, (1 +1/n)"
e = 2.7182818284590452353602874713527 (a viac ...)
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rovinna vina
Dt (plane wave)

I 7 =k k — lubovolna hodnota



Castica v jednorozmernej potencialovej jame
(nekonecne hlbokej krabici)
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\I}k _ Ac'ik:r_l_ Bo—ikr

V). = Acos(kx)+iAsin(kx)+B cos(—kz)+iB sin(—kx)

cos(kx) = cos(—kx) sin(—kx) = —sin(kx)

‘ C,D (aj) komplexné
V). = Csin(kx) + D cos(kx)

Obmedzujuce podmienky:
(okrajové)

r=0= \I/k(O)
\If;;(L') =

U (2) Wy (x) — \Ifi '/OL \I]ng} =]



U = Csin(kx) + W

r=0=V,(0)=0D mmm) D=0
V(L) =0=sin(kL) =0 =) kL =nn

n=172... akn=0~\11,{f = (

efyzikalne!
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