Formula Sheet

e Conservation of probability
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Bras and kets: For an operator Q and a vector v, we write |Qu)
Adjoint:  (u|QTv) = (Qulv)
(v + agve| = af(vi] + a; (v

|alvl + Oé2'l)2> = Oé1|’Ul> + Oég|’Ug>

Complete orthonormal basis |7)

(ilj) =0, 1= i)
Qg = Ol) & Q=3 0 1{

(i1QM5) = (1"
Q hermitian: Q' =Q, U unitary: Ul =U"}

unitarily diagonalizable.

Matrix M is normal ([M, M'] =0) <«+—
U(p) = (plY)

Position and momentum representations: ¢(x) = (z|¢) ;

ile) = ala), (aly) =0 —v), 1= [drle)iel, & =i
Plp) = plp),  (alp) = (¢ —p), 1=/dp|p><p|, P =7

—en(B0) ) = [ dele)ali) = = [ dvesn(-

i) = (F) vl o Gl = () D) @) =
iﬂ _OO exp(ikz)dx = §(k)

e Generalized uncertainty principle
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Ax = ﬁ and Ap = m for a gaussian wavefuntion ¢ ~ eXp<__P>
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e Commutator identities
[A, BC] = [A, B]C + B[A, (],
e'Be ™ = B+[A, B + %[A, [A, B]] + %[A, [A,[A,B]]| + ...,
e"Be™* = B+ A, B], if [[A, B],Al=0,
[B,et]=[B,Ale*, if [[A,B],A]=0
BeAealABl - f [A, B] commutes with A and with B
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e Harmonic Oscillator
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&,p] =ik, [a,a7]=1, [N,a]=-a, [N,df]=al
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Hln) = E,|n) = hw(n + %)|n> . Nin) =nln), (mn) = b

a'ln)y =vn+1ln+1), an)=+vnln—1) .
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dofa) = (a]0) = () Mexp (-2
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