PHY 251, Fall 2009: Equationsfor Final Exam
This is the December 14, 2009 version.

kg MeV/E amu
m. 9.11 x 1073 0.510999 0.000549
m, 1.673x 10?7 938.272 1.007276
m, 1.675x 10727 939.566 1.008665
amu 1.660 x 10727 931.494 1

1 eV=1.602 x 10~ Joule,h = 6.62 x 1073* Jsec=.14 x 10~ eV-sec. hc = 1239.8 eV-nm.
kp = 1.38 x 10723 J/IK=8.62 x 107° eV/K. ¢ = 3.00 x 10® m/sec.¢ = 8.85 x 1072 in mks
units. up = eh/(2m) = 9.274 x 10724 J/T. 1 Gray=1 J/kg=100 rad. Sievert=GraBE=100 rem.
1 Curie=3.7 x 10'° decay/secN, = 6.02 x 10** atoms/mol.

Centripetal force to maintain circular motiommnu? /r. Lorentz force# x 5. Volume element:
r2dr sin 0d dp. Constants =: x = xg + vot + 3at?, v = vy + at, v* — v§ = 2a(z — o).

F =ma =dp/dt, £}, = %mvz,p =mu,y = 1 p = ymov, F| = ymya,

V1 —v2/c?

1+ (UV?C) cos 0]

Fj =~*mpa. v = with § = 0 for emitter moving directly away.
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AE - At 2 1/2, Ax - Ap 2 h/2. ForU constant:
E>U:v¢ = Asinkx + Bceoskz, k=+/2m(E —U)/h, and
E <U: ¢ =Cexp[—azx], a=1/2m(U — E)/h.
Infinite well: E,, = n?72h*/(2mL?) with ¢ = mSin(nwm/L)
Harmonic oscillator®,, = (n + 3)kiw, ¥y = A exp|—wma?/(2h)).
Coulomb potentiali)(r, 8, ) = Ry, 1(r)Opm, (0) P, (¢) = Ry o(r)Y, (0, ).

(fy =1 fP(x)de. Az = /(z?) — (x)?
Energy order of shellsts < 2s < 2p < 35 < 3p < 4s < 3d < 4p < 5s < 4d < 5p
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IL| = \/0(¢ + 1)k, L. = meh, i, = —(e/2m)L. |S| = \/s(s + Dk, S, = myh, fi; = —(e/m)S.
U=mypupB = 2m,upB
n(E)dE = f(F) g(F)dE. Gibbs factorexp[(Nu — E)/(kgT)].
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R =r A3 withrg =1.2 x 107" m. BE= —a; A + ay A%® + agAZl/g + a4
a; = 15.5 MeV, a; = 16.8 MeV, a3 = 0.72 MeV, anday, = 19 MeV. N = N, exp|—At], activity
A= AN.
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