= Proof of Proposition 3.5 (i): We compute spectrum of 4x4 matrix H

int]= (* Define metric (and inverse) *)
GG = DiagonalMatrix[{sl, s2, s3, s4}];
GG // MatrixForm

Out[2)//MatrixForm=

sl 0 0 O
0 s2 0 O
0 0 s3 O
0 0 0 s4

n@gl= Ginv = Inverse[GG];
Ginv // MatrixForm

Out[4]//MatrixForm=
1

L 0 0 o

sl

0o X 0 o

s2
00 ~ o
s3

0 0 o0 -+

s4

ns:= (* define covector )
xi = {xi0, xil, xi2, xi3};

ne:= (* define H matrix x)
HH = (xi.Ginv.xi) Ginv - Table[ (xi.Ginv) [[i]] (xi.Ginv) [[j]], {i, 1, 4}, {j, 1, 4}];
HH // MatrixForm

Out[7]//MatrixForm=

xi0? xi1? xi2? xi3?

xi02 1 ez o3 T sa x10 xil x10 xi2 x10 xi3
s1? sl sls2 sls3 sls4
x10?  xil? xi2? xi3?
_ xi0 xil _ xil? T s2 53 s4 _ xil xi2 _ xil xi3
sls2 s2? s2 s2s3 s2 s4
xi0? xi1? xi2? xi3?
xi0 xi2 xil xi2 xi2? ol ez T a3 s4 xi2 xi3
sls3 s2s3 s32 s3 s3s4
xi0% xi1? xi2? xi3?
xi0 xi3 xil xi3 xi2 xi3 xi3? o1 ez e s4
slsd s2s4 s3 s4 s4? s4

= Signature (+,+,+,+)
ing:= Eigenvalues[HH /. {sl>1,s2-51,s3->1, s4->1}]

outel- {0, x10% + xi1% + xi2? + xi3?, x10% + x11% + xi2% + xi3%, xi0% + xi1? + x12% + x13?}
= Signature (-,+,+,+)
ng:= Eigenvalues[HH /. {sl > -1,s2-5>1,s3->1, s4->1}]
out[9]= {O, -xi0% - xi1% - xi2% - xi3?, -x10% + xi1% + xi2% + xi3?, -x10% + xi1? + xi2? + xi32}
= Signature (-,-,+,+)
in10)= Eigenvalues[HH /. {s1l > -1, s2-»-1,s3>1, s4->1}]
out[10]= {0, -x10% - x11% - xi2% - xi3?%, x10% + xi1? - xi2? - xi32, -xi0% - xi1% + xi2?% + xi32}

= We do not need to consider the remaining signatures since matrix H is invariant under g -> -g.



