mn-1- (* Testing with odd and three even. x)
nf-]= N =13

Infe]:= S'igmax {{0, 1}, {1, 0}};

Inf]:= s-igmay = {{0, -1}, {i, 0}};

Infe]:= S'igmaz {{1, 0}, {0, -1}};

m-p- I2 = IdentityMatrix[2];
mn-1- AA = 2 x KroneckerProduct[sigmaz, sigmax];

1= MatrixForm[AA]

Out[# J//MatrixForm=

62 0 O
20 0 0
060 0 -2
06 0 -2 0

m-- BB = {{@, -1, 0, @}, {1, 0, 0, O}, {0, 0, O, .}, {0, O, -1, O}};

n-1- MatrixForm[BB]

Out[+ J//MatrixForm=

06 -1 0 0
i 06 0 0
06 06 0 1
6 0 -1i 0

1= CC = KroneckerProduct[sigmaz, sigmaz];

)= MatrixForm[CC]

Outf# J//MatrixForm=

1 0 0 0
6 -1 0 0
6 06 -10
6 6 0 1

m-= DD = {{0, 0,1, 0}, {0, 0, 0, 1}, {1, 0, 0, O}, {0, 1, 0, O0}};

)= MatrixForm[DD]

Outf[+ J//MatrixForm=

06 010
0 0 01
10 00
06100

n-1= LoclzrHalf = KroneckerProduct[i = sigmax, AA - wx* IdentityMatrix[4]] +
KroneckerProduct[i » sigmay, BB - x x IdentityMatrix[4]] +
KroneckerProduct[i x sigmaz, CC - y % IdentityMatrix[4]] +
KroneckerProduct[I2, DD - z x IdentityMatrix[4]];

n-1-= charpoly = FUllSimplify[Det[loclzrHalf]]
Outf+]= (W4+2W2 (—3+x2+y2+22) + (3+x2+y2+22)2)

<W4+2W2 (1+x2+y2+22)+(—l+x2+y2+22> <15+x2+y2+22)>
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In[¢]:=

Outf#]

Infe]:=

Outf+]J=

Inf*]:=

charpolyReduce

= ReplaceAll[charpoly, {x"2 + y*"2 + z*2 - R"2}]

charpolyReduceRotate

((3+R2)2+2 (—3+R2) W2+W4) ((—1+R2) (15+R2> +2 (1+R2) W2+W4)

charpolyReduce = Factor[charpolyReduce]
(9+6R*+R*-6wW? +2R?w? +w*) (-15+ 14 R +R*+2w? + 2 R? w? + w*)

FullSimplify[ReplaceAll[charpolyReduce, {R"2 -» x"2+yAr2+2z72}]]

outf+]=

(9+R4+W4+6X2+6y2+622+2w2 (—3+x2+y2+22))

(—15+R4+2W2+W4+l4 (x2+y2+22> +2w? (x2+y2+22)>

Infe]:=

Out[*]J=

Infe]:=

In[~]= gma =

shouldBeZero = FullSimplify[charpolyReduceRotate - charpoly]

(R4— (x2+y2+z2>2) (—6+R4+2W4+2€)>(2+26)y2+2(7)22+4W2 (—l+x2+y2+22) + (x2+y2+22)2)

localizerHalfAtZero = ReplaceAll[loclzrHalf, z - 0];

KroneckerProduct[IdentityMatrix[2], KroneckerProduct[sigmaz, IdentityMatrix[2]]];

Infe]:=

n-)- madeHermitian

MatrixForm[gma];

= ExpandAll[i * localizerHalfAtZero.gma];

= MatrixForm[madeHermitian]

Out[# J//MatrixForm=
-1+y
0
i
0
w+ 1 X
-1
0
(0]

Infe]:=

Outf+]=

Infe]:=

ouf-j= -1

Infe]:=

(1/2) =

0
l+y

0

i

-3
W+ 1 X

0

0

-1
0
_l_y
0]

0]

(0]
-w-1 X
-1

-3
-w-1X

w-1 X -1 (0] 0
-3 w-1 X 0] 0
0 0 -w+ 1 X -1
0] 0 -3 -W+ 1 X
1-y 0 -1 0
(0] -1l-y 0] -1
1 0 l+y 0
(0] i 0 -1l+y

kTheory = FullSimplify[Det[madeHermitian]]

(W4+2W2 (—3+X2+y2) + (3+x2+y2>2) <W4+2W2 (1+X2+y2) + (—l+x2+y2) <15+x2+y2)>

(1/2) * Total[Sign[Eigenvalues[N[ReplaceAll[madeHermitian, (w->0, x>0, y->0}]11111]

Total[Sign[Eigenvalues[N[ReplaceAll[madeHermitian, {(w-> 0.1, x>0, y->0}]1]1]11]

Out[«]= -1

Infe]i= (1/2) * Total[Sign[Eigenvalues[N[ReplaceAll[madeHermitian, {w> 0, x >2, y > 0}1]11]

outfe}= ©
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Infe]i= (1/2) * Total[Sign[Eigenvalues[N[ReplaceAll[madeHermitian, {w>2, x>0, y > 2}1]11]

Outf#]J= (0]



