Pokrocild fyzikélni chemie - seminaf (C4040)
Seminarni cviceni ¢. 11, Atomova spektroskopie - feseni

1. V tabulce 7-2 (John Lowe: Quantum chemistry) jsou uvedeny termy zakladnich stavu
homonukledrnich diatomovych molekul. Odvod'te kterékoli z nich.

2. Na zakladé interakéniho diagramu pro molekulové orbitaly zracionalizujte ruzny vliv
ionizace na molekulu kysliku a dusiku (viz Tabulka 7-2).

3. V grafu jsou znazornény termy pro molekulu C,. Na zakladé vybérovych pravidel
predpovézte, které piechody budou pozorovatelné. Vidy uvedte hodnoty AA, AS
a indikujte jestli prechod vyhovuje vybérovému pravidlu; zahrnte kritérium parity.
Priklady moznych prechodu: F'IT, < X 'S¥, g%A, « a1, 0°S, — a1, AT, <
Xzt
g
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Reseni: Pozorované prechody



Transition

BE; — dl,
AT,z X'z}
&1,z all,

C'M, — A,
E""Ha, —all,
prte X's!
E%; — 4 lno,,
1, < all,
g, «all,
F'Il, < X's}

F'I, < X 'S7 : AA = 1, povoleno, AS = 0, povoleno, parita g < u, povoleno.
g3A, < a’Il, : AN = 1,povoleno, AS = 0, povoleno, parita g <> u, povoleno.
bSZ; — a’Il, : AA = 1, povoleno, AS = 0, povoleno, parita g < u, povoleno.
ATy < X 'S} - AN =1, povoleno, AS = 0, povoleno, parita g <+ g, nepovoleno.

. Absorpce se uskutecnila do ¢tvrtého vibraéniho stavu na prvni elektronovou hladinu
pfi A = 350 nm. Vibra¢ni rozestup v S; stavu je 900 cm™!. Pii jaké vinové délce
absorbuje 0 — 0 prechod?

Reseni: Vlnovou délku prevedeme na vlnocet, odeéteme 4 krit vibraéni progresi a
dostaneme vInocet odpovidajici 0-0 prechodu. A = 400 nm.
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TABLE 7-2 » Some Properties of Homonuclear Diatomic Molecules and lons in their Ground
Electronic States

Equilibrium

Net number Binding  internuclear

of bonding  energy, separation,
Molecule MO configuration electrons D (eV) R.(A) Term®
H, " log 1 27928 1.06 ‘%,
H) log? 2 4.747745 0.7414 g+
H,™ log 1oy 1 1.7 0.8 iz, t
Hex®  log loy 1 2.5 1.08 ‘g, t
He; log 1oy, 0 0.001% 288 ('z.h
He;~  [Hez]2o, 1 No data g, *
Liz®  [Hez|2o 1 1.29 3.14 izt
Lia [Hez|20,° 2 1.05 2.673 g+
Liz~  [Hex]204 20, 1 ~1.3(7 32 g, t
Bex™  [Hex]2og 20 1 No definitive I, *

data

Bes [Hez |20, 20y° 0 0.1 2.49 5, +
Bes~  [Bez]lm, 1 ~0.3 24 I,
Byt [Bez]lmy 1 1.8 — n,
By [Bea]lmy (7 2 ~3 1.589 S
By~ [Bea]lmy’ 3 No data M,
Cyt [Bez]lmy,* 3 5.3 1.301 n,
C2 [Bez]lm,* 4 6.36 1.2425 g, +
Cy [Be2]lmy*30, 5 8.6 — 2y, t+
N+ [Bez]lmy,*3o, 5 8.86 1.116 Iyt
N> [Bez]lm,*30,” 6 9.90 1.098 5, +
Ny~ [Be2]lmy*30,° Irg 5 ~8.3 — n,
Oyt [Bea]lmy*3o, g 5 67796 1.1171 I,
02 [Bez]30,” 1my* 1, 4 52132 1.2075 T,
02~ [Bez]3og” lmy* Iy 3 4.14 1.32 M,
Fp+ [Be2]3o " 1my* g 3 3.39 1.32 n,
Fa [Bez]30g” 1my* 1 2 1.65 1.42 Iy, +
Fa~ [Bez)3op” 1wy * 1?30y 1 ~1.3 1.9 g, t
Nex®  [Beal3op?lmy* 130y 1 ~1.1 1.7 Iy, t
Nes [Bez2]3o, 1my* 14 30,° 0 0.003% 300 ('z,*)

U This state is unstable with respect to loss of an clectron, but is stable with respect to dissociation into an atom
and a negative 1on.

FErom Hirschfelder et al. 12]. It mav be shown that any two newtral atoms will have some range of & where
the attractive part of the van der Waals™ interaction dominates. For Heg, this minimum is so shallow and the
nuclei 5o light that a stable state (including vibrations) probably cannot exist. For Nes. a stable state should
exist. The data for Hes and Nes are calcwlared from considerations of intermolecular forces.

“The term symbol corresponds to the configuration of column 2.



