PHY 251, Spring 2007: Equations for Final Exam

This is the January 30, 2007 version.

p="h/\ E = hc/\ = hv with he = 1240 x 107? eV-m. 1 eV=1.602 x 10~ J.

h=4.14 x 107" eV-sec, h = 6.63 x 1073* J-sec and ¢ = 3.00 x 108 m/sec.

Masses: m. = 510.998 keV/c?, m, = 938.272 MeV/c?, m,, = 939.565 MeV/c?, 1 u=931.494
MeV/c?. AE At > 7;, Ax Ap > h.
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Bohr model: r,, = %ao with ag = niowe? = (0.053 nm, and F,, = _EEO with By = E;:L%)ehz = 13.60
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3D Schrédinger equation with Coulomb potential: (7, 6, ¢) = Ry, 1(7)Om, (6) P, (©).
Volume element: r?dr sin 6df de.

Infinite box: v, = \/2/7Lsin(n7rx/L), with E,, = n%h?/(8mL?).

For V' constant:

E >V: Asinkz + Beoskz, k= +/2m(E —V)/h, and
E <V:Cexp|—kz], k=/2m(V — E)/h.
Harmonic oscillator: E, = (n + 3 )hw, g = Aexp[—wma?/(2h)].
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Energy order of shells: 1s < 25 < 2p < 3s <3p <45 5 3d <4p < 5s < 4d < bp
<bs<4f SHd<bp<Ts<6dS5f...

|L| = \/t(t + 1)h, L. = meh, fip = —(e/2m)L.
S| = \/s(s + 1)h, S. = myh, iy = —(e/m)S.
U =myupB = 2m,upB with ug = ehi/(2m) = 9.274 x 1072 J/T.
N(E) = G(F) f(E). Boltzmann factor: exp[—E/(kgT)]. Gibbs factor: exp[(Nu — E)/(kgT)].
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Rotational states: £ =

frp(E) = opl(B = Epl)/(kBT)] 1 Electron gas: Frg =

1
E) = .

Tor(E) = BT =1

% — 87h13 /3. By = Bar. ki = 8.617 x 107 eV/K.

R = roAY3 withrg = 1.2 x 107 m.

72 (N — 2)?
A1/3 + aq A

BE = —alA + &2A2/3 + as

with a; = 15.5 MeV, a; = 16.8 MeV, a3 = 0.72 MeV, and a4 = 19 MeV.
N = Npexp|[—At], activity R = AN. 1 Gray=1 J/kg=100 rad. Sievert=Gray-RBE=100 rem. 1
Curie=3.7 x 10'° decay/sec. Ny = 6.02 x 10?* atoms/mol.



TTTF (v/c) cosf] with § = 0 for emitter moving directly away.
1

= e

p = ymov, F = ymoa, I} = Y moa.
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E = Ey+ By = moc® + (v — D)moc?, B? = E§ + p*c.

pr2 = 7 (pen —v(E/S))
Dy2 = DPya

Pz2 = Dz

Ey = ~(E —ovp,).



