Relevant equations you may or may not need:
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General Schrédinger equatioli————~ = 5 +U (x)W(x,1)
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Time-independent 1D Schrédinger equatim:z—%() +U(X)y, (X) =
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Simple harmonic oscillatoE,, = h(u(n +1)
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General solutions for the equaueg— + Kk =0 are Acos(kx) + Bsin(kx) or Ce
X

dy

General solution for the equatic;~clﬂnj—2 -a’y =0 is Ae™ + Be ™
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Some useful constants
c=3-1¢ m/s
h=27$=6.63-16**J-s
h=4.1410%%V:s
hc=1240 eVnm
nc=197 eVnm

me=0.51 MeVc?

my= 938.3 MeVc?

mn= 939.6 MeVc?
u=931.5 MeVc?

Handy trig identities
e =cosx +isinx
e ™ = cosx —isinx
cosx = (e + e ™) /2
sinx = (e™* — e ™) /2i

le*|* = 1

EW, (X): Y, (x,t) = ¢n(x)e—iEnt/h

ikx + De—ikx

Boundary conditions: a wave function is (a) alwagatinuous; (b) smooth (derivative is continuousless U(x)=o.

z’mlkef _ 7%,

Hydrogen-like ion energy IeveIsEn == =

2h2n2 2
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Angular momentum values: L =0A(1+1); 1= 0(s), 1(p), 2(d), 3(f), -
L, =#m m=-L-l+1,..1-11

. =n?s(s+1).
Spin values Sz - hms

h? 1
Erot—vib = Ef(ﬁ + 1) + (V + E)ha)’

Nuclear binding energ§, = (Z - m, + N - m,, — M, )c?
Nuclear nomenclaturgX

; for electron, proton, neutros:= ¥,




