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Schrodinger Eq. of the Hydrogen Atom
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Noninteracting Particles and Separation of Variables

H= H, + H,, (Fh 4 H2)¥(q1, g2) = E¥(q1, g2)

ETFH RFRIF 1 BX; H, RFKF 2 Bx;
PEZEE, BIE ¥(q1,92) = Gi(q1)G2(q2):

H1Gi(q1)Ga(a2) + H2Gi(q1)Ga(q2) = EGi(q1)Ga(qn)
Go(q2) i Gi(q1) + Gi(q1)H2Ga(g2) = EGi(q1)Ga(go)
/2/1 Gi(q1) Hz Ga2(g2) - E
Gi(q1) G2(q2
Left part must be a constant,
/:/1 Gi(q1) = E1Gi(q1), H2 Ga2(q2) = E2G2(q2)

EE+E = E
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Noninteracting Particles and Separation of Variables
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Reduction of the Two-Particle Problem to Two
One-Particle Problem
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T S.eq AIHEI:
h? R
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7’72
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Etotal = Ec+E
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PEREFNKE
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fEMARE, BRIEREK
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Radial Function and Energy levels
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Energy levels of hydrogenlike atom

S.Eq Sep.Var. Cen.Force Energy WaveFunc. £E53J8
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Hydrogenlike-Atom Wave Functions

\I/nlm = R,,g(r)ng(Q,(b)
27 . (n—l—1) 227, 4.1, 2Z
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Radial Hydrogenic Wavefunction R,
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Duality S. Eq Hydrogen
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Electron in the Nucleus?!
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R3s & R3p & Rsg
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Radial Distribution Function R2,

Cen.Force Energy WaveFunc. &% 5351
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Real Hydrogenlike Functions
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Graphs of Real Hydrogenlike Orbitals

o Angular wave

function, o Probability density, |¥|?, |¥| (@y = 0)
|Y€m(97¢)|
2s 2pz 3pz

—I=1m#

A Java viewer from: http://www.falstad.com/qmatom/
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Graphs of Real Hydrogenlike Orbitals
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Graphs of Real Hydrogenlike Orbitals

4f 2 4f;<yz 4fx(x2—3y2)
(m=+1) (m==2) (m==£3)

http://en.wikipedia.org/wiki/Atomic_orbital
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