(1= SetDirectory["~/writing/WIP/KappaLib/"];
<< kappaLib.m
<< helper.m

Kappalib v1.1
Loading helper.m..

n4:= vars = {x0, x1, x2, x3};

Factorisation of Metaclass |

al 0 0 -bl © 0
0 a2 0 0 -b2 O

0 a3 o0 0 -b3 (7.
bl 0 0 al 0 0 ] !
0 b2 0 0 a2 O
0 0 b3 0 0 a3

n5)= kappa = emMatrixToKappa[

n6l= subs = {a3 » a2, b3 » b2};
kappa = kappa //. subs;
FullSimplify[emDet [kappa]]

Out[g]= (al2 +b12> (a22 +b22)2

ng:= fresnel = emKappaToFresnel [kappa, vars];
FullSimplify[fresnel]

oufio= b2 (-b1? (x0 - x1) (x0+x1) (x2?+x3?) -
((al-a2)?+b2%) (x0-x1) (x0+x1) (x2°+x3%) +bl b2 ((xoz—xlz)z

(al - a2)? + b1? + b2?

In[11]:= DD =
bl b2

Since a1!= a2 or b1!=b2 (or both) we have DD > 2. Hence

+ (x2? +x32>2))

% (-DD+\/-4+DD2J<0, % (-DD-\/-4+DD2]<0

and the below matrices both have Lorentz signature

1 0 (o] 0
0o -1 (1] (V]
In[13]:= AA = 0o o —; (—DD+‘\/ -4 + DD? ) 0 ;

o
o

o
1

: (-DD+\/-4+DD2)

1 0 0 0
0

BB =|0 0 —;(-DD—\/-4+DDZ) 0
(-DD-\/-4+DDZ)

inf15]= Simplify[fresnel - bl b2 b2 (vars.AA.vars) (vars.BB.vars)]

(=]
1
[
(=]

~e

0 0 0

N =

out[15]= 0



2| VerifyFactorisations.nb

Factorisation of Metaclass Il

al -b1 0 0 O O
bl al 0 O O O
0 a2 0 O -b2 ]
1 0 al bl o !
0O 0 -bl al o0
0 b2 0 0 a2

n17]= kappa = emMatrixToKappa[

O = OO

subs = {a2 » al, b2 -» bl};
kappa = kappa //. subs;
FullSimplify[emDet [kappa]]

Out[20]= (al2 + blz) 3

n21:= fresnel = emKappaToFresnel [kappa, vars];
FullSimplify[fresnel]

outzel- ~b1x0% + b1 (x12 + x22 - 2 %0 x3)°

1 0 0 bl
an-| 0 "P1 0 o [
In[23]:= = 0 0 -bl 0 7

bl 0 0 0

-1 0 0 bl
0 -bl O 0
0 0 -bl O
bl 0 0 0

Simplify[fresnel - bl (vars.AA.vars) (vars. (BB) .vars)]

BB

out2s]= 0
= Since

Det(AA) <0,
Det(BB)<0,

matrices AA and BB both have Lorentz signatures.

Inf26]:= Det [AA]
Det [BB]

outj26]= —bl 4

oute7]= —bl 4

Factorisation of Metaclass IV

al 0 0 -bl 0 O
0 a2 0 0 -b2 O

0 a3 0 0 a4 ]
bl 0 0 al ©O0 O !
0 b2 0 0 a2 o0
0O 0 a¢ o 0 a3

Ins)= kappa = em.MatrixToKappa[

subs = {a2 » al, b2 - bl};
kappa = kappa //. subs;
FullSimplify[emDet [kappa]]

ous= (a3 -a4) (a3 +a4) (al®+ blz)2



In[32]:=

out[33]=

In[34]:=

out[37]=

fresnel = emKappaToFresnel [kappa, vars];

FullSimplify[fresnel]

bl (a4? (x1% +x2%) (x0-x3) (x0+x3) -

VerifyFactorisations.nb

((al-a3)2+b1?) (x12+x22) (x0-x3) (x0+x3) +adbl (- (x12+x22)*+ (x0? - x32)%))

D1

BB

0

0

Simplify[fresnel - bl "2 a4 (vars.AA.vars) (vars. (BB) .vars)]

0

Note: We know that a4!=0 and b1!=0, so D1 is well defined. However,
we have no inequality for D1 as in Metaclass I. Nevertheless

Thus the above matrices both have Lorentz signature.

li=

N =

N =

(al -a3)? - a4? +b1?
;

a4 bl

(=}
I

(-D1+\/4+D12 ) >0,
(-Dl-\/4+912 ) < 0.

: (—Dl—'\/4+D12)

0

0

-1

~e

|3



