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Here we discuss the Berry phase for the spins undergoing a precession around the z axis. We use
the Mathematica for the calculation of the Berry phase. In general, the Berry phase is given by
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1. Spin 1/2
The Example 10.2 (Griffiths)
Here we consider the eigenstate of a spin with 1/2 in the presence of a magnetic field

B =B,(sinfcosge, +sinfsinge, +cosbe,)=Byn.
The Hamiltonian is given by

H= —(—2)‘1&3‘)-3 = 1,B,(6n).

The eigenstates are given by
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Using the Mathematica we get
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Thus we have
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2. Spin 1
The eigenstates for spin 1 are given by
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or
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Spin 3/2
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((Mathematica)) We use the Mathematica to get the above results.



Clear["Global *"];
exp_ " :=exp /. {Complex[re_, im_] > Complex[re, -im]};
j=1;

h
Ix[J_, n_, m_] : 3 vV (j-m) (j+m+1) KroneckerDelta[n, m+1] +

h
> V (j+m) (j-m+1) KroneckerDelta[n, m-1];
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Jz[j_ , n_, m_] :=h mKroneckerDelta[n, m];

Jx = Table[JIx[j, ny, m], {n, j, -F, -1}, {m, j, -F, -1}1;
Jy = Table[Jy[]j, n, m], {n, J, -3, -1}, {m, J, -3, -1}1;
Jz = Table[Jz[j, n, m], {n, j, -F, -1}, {m, j, -F, -1}1;



Bl =B0 { Sin[©6] Cos[¢], Sin[6] Sin[¢], Cos[O]};
Al = (B1[[1]] Ix+B1[[2]] Jy+B1[[3]] Jz) // FullSimplify;
Al // MatrixForm
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eql = Eigensystem[Al] // FullSimplify
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Yyl=-eql[[2, 3]]; ¥2=eql[[2, 1]]; ¥3 =eql[[2, 2]];

N1 = y1".4y1 // FullSimplify
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N2 = ¢2* .42 // FullSimplify
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N3 = 3" .43 // FullSimplify
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Berry[#1 ] := Module[{Pl, Pr, PO, P, Sr, SO, Sé, 1},

1
Pr=—-D[&1, r] // Simplify;
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P6 = —-D[g1l, 6] // Simplify;
r

1
Pp = ——— D[#1, ¢] // Simplify;
rSin[o]

Sr = #1*.Pr // Simplify;

Se = ¢1*.Pr // Simplify;

S¢ = #1*.Pp // Simplify;

f1 = Curl[{Sr, S6, S¢}, {r, 6, ¢}, "Spherical™] // Simplify]
Berry[¢1]
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