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4-vectors:
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Quantum Mechanics

WKB
approximation:
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\V(X) finite everywhere.

In regions where E > V(x) we have
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Particle in a H = -(#4/(2m))(L/r)(@/or?)r + L2/(2mr?) + V/(r),
central potential:

Wiim(r,0,4) = Ru(r)Yim(0,4) = [Ua(r)/rTYm(6,4),

[-(72(2m))(@/ar?) + R21(1+1)/(2mr2) + V(1)]uia(r) = Exquia(r).

Stationary EiP = <¢p [W|dp>, [Wp'> = Zpwpibpt|dp' >,
perturbation where bpi = <¢pi | W | ¢p>/ (EoP - EoP'),
theory:
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Scattering: Asymptotic form: ¢k(r) = exp(ikz) + fi(0)exp(ikr)/r.
f(0) = (L/K)Zi=0*(21+1)exp(id1)sindiPi(cos),
dow/dQ =[fi(0)]? = (1/k?)|Zi=0"(21+1)exp(id1)sindiPi(cosO)[>.

ok2(0,0) = okP(k,K) = [u?/(4m*n*)]|ldr exp(-ig-r)V(r)P?,
where q = k - K', k = uvo/h, K' = pvo/hi (K'/K"),
and is the reduced mass.




Vector identities:
Note: A, B, C, and D are vectors.

A-BxC)=B-(CxA)=C-(A xB)
Ax(BxC)=(A-C)B - (A-B)C
(AxB)-(CxD)=(A-C)(B-D)-(A-D)(B-C)

Note: A and B are vector fields, wand ¢are scalar fields.
V(gy) = oVy +4Ve

V-(YA)=A-Vy+9pV-A
Vx(YA)=9pVxA-AxVy
V(A-B)=Ax(VxB)+Bx (VxA)+(A-V)B+(B-V)A
V-(AxB)=B-(VxA)-A(V xB)
Vx(AxB)=A(V-B)-B(V-A)4+(B-V)A-(A-V)B
(A-V)A = %v|A|2+(v x A) x A

VxVaé=10

V-(VxA)=0

V- -Vé=V%

Vx(VxA)=V(V-A)-V?A

Integral relations:
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[V{sz _ $V2)dV = L{ww _$V¢) - da. Green’s second identity



Gradient, divergence, curl, and Laplacian:
Note: A is a vector fields and f is a scalar fields.
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	Integral relations:

