PHY 251, Spring 2007: Equationsfor Exam 2

This is the March 28, 2007 version.

p=nh/\, E = hec/\ = hv with he = 1240 eV-nm. 1 eV=.602 x 10719 J.

h =4.14 x 1071 eV-sec,h = 6.63 x 1073* Jsec,h = h/(27), andc = 3.00 x 10® m/sec.
Massesm, = 511 keV/c?, m, = 939 MeV/c®. AE At > h/2, Ax Ap > h/2.
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3D Schrodinger equation with Coulomb potenti@lr, 6, ) = Ry, 1(r)Oym, (0) P, (©).
Volume elementr2dr sin 6df de.
For U constant:

E>U:v¢ = Asinkx + Bceoskz, k=+/2m(E —U)/h, and

E <U: = Cexp[—kz|, k=1/2m(U — E)/h.

Harmonic oscillator®,, = (n + 3)kw, ¥y = A exp|—wma?/(2h)).

Az = /(2?) — (2)?

Energy order of shellsts < 2s < 2p < 35 < 3p < 4s < 3d < 4p < 5s < 4d < 5p
<bs<d4f SHd<bp<Ts<6dS5f...

|L| = \J0(¢ + 1)k, L, = meh, i, = —(e/2m)L.

S| = \/s(s + 1)k, S. = msh, iy = —(e/m)S.

U =mepupB = 2m,upB With up = ehi/(2m) = 9.274 x 1072 JIT.

As — Ao = h (1 —cosd)
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