
Pensieve header: Formulas for the Cartan involution (failed).

Code borrowed from Dequantizator.nb.

Monoblog on Oct 31, 2017:       

Representing ϵ.

ME = MatrixExp; MF = MatrixForm;

Simp[sol_] := sol /. {ss_List} ⧴ ss /. C[_] → 0 /.

var_ → val_ ⧴ var → Simplify[PowerExpand@val];

ρt = 
1 0
0 1

; ρy = 
0 0
ϵ 0

; ρa =
1 + 1  ϵ  2 0

0 -1 - 1  ϵ  2
; ρx = 

0 1
0 0

;

Simplify@{ρa.ρx - ρx.ρa ⩵ ρx, ρa.ρy - ρy.ρa ⩵ -ρy, ρx.ρy - ρy.ρx ⩵ 2 ϵ ρa - ρt}

{True, True, True}

Finding θ

At ℏ = 0, we have θ(t, y, a, x) = (-t, -x, -a, -y).

eqn = Simplify[ME[-τ1 ρt].ME[-η1 ρx].ME[-α1 ρa].ME[-ξ1 ρy] ⩵

ME[τ0 ρt].ME[η0 ρy].ME[α0 ρa].ME[ξ0 ρx]];

MF /@

eqn

ⅇ
-

α1+α1 ϵ+2 ϵ τ1

2 ϵ 1 + ⅇα1 ϵ η1 ξ1 -ⅇ
α1 -1+ϵ

2 ϵ
-τ1

η1

-ⅇ
α1 -1+ϵ

2 ϵ
-τ1

ϵ ξ1 ⅇ
α1 -1+ϵ

2 ϵ
-τ1

⩵
ⅇ

α0 1+ϵ

2 ϵ
+τ0

ⅇ
α0 1+ϵ

2 ϵ
+τ0

ξ0

ⅇ
α0 1+ϵ

2 ϵ
+τ0

ϵ η0 ⅇ
-

α0 -1+ϵ

2 ϵ
+τ0

1 + ⅇα0 ϵ η0 ξ0
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sol = Solve[Thread[Flatten /@ eqn], {τ0, η0, α0, ξ0}]

Solve: Inconsistent or redundant transcendental equation. After reduction, the bad equation is

ϵ -2 Logⅇ
α0+Times[2]+Times[3]

ϵ  + 4 Logⅇ-
1

2
Power[2] Plus[3]

(1 + Power[2] ϵ η1 ξ1) == 0.

Solve: Inconsistent or redundant transcendental equation. After reduction, the bad equation is

ϵ 4 τ1 - 2 Logⅇ
α0+Times[2]+1+Times[3]

ϵ  + 4 Logⅇ-
1

2
Power[2] Plus[3]

(1 + Power[2] ϵ η1 ξ1) == 0.

Solve: Inconsistent or redundant transcendental equation. After reduction, the bad equation is

-2 τ1 + Logⅇ
α0+α0 ϵ+2 ϵ τ0+2 ϵ τ1

ϵ  - 2 Logⅇ-
α1+Times[2]+Times[3]

2 ϵ 1 + ⅇα1 ϵ η1 ξ1 == 0.

General : Further output of Solve::incnst will be suppressed during this calculation.

Solve: Inverse functions are being used by Solve, so some solutions may not be found; use Reduce for complete solution

information.

Solve: Equations may not give solutions for all "solve" variables.

τ0 →
1

2
-Logⅇα0/ϵ - ϵ Logⅇα0/ϵ + 2 Logⅇ

-
α1

2
-

α1

2 ϵ
-τ1

+ ⅇ
α1

2
-

α1

2 ϵ
-τ1

ϵ η1 ξ1 ,

η0 → ⅇ
-α1+2 ⅈ π ϵ+α1 ϵ-2 ϵ τ1+2 ϵ Logξ1-2 ϵ Logⅇ

-
α1

2
-
α1

2 ϵ

-τ1

+ⅇ

α1

2
-
α1

2 ϵ

-τ1

ϵ η1 ξ1

2 ϵ , ξ0 → ⅇ
-α1-2 ⅈ π ϵ+α1 ϵ-2 ϵ τ1+2 ϵ Logη1-2 ϵ Logⅇ

-
α1

2
-
α1

2 ϵ

-τ1

+ⅇ

α1

2
-
α1

2 ϵ

-τ1

ϵ η1 ξ1

2 ϵ 

eqn = Simplify[ME[-η1 ρx].ME[0 ρa].ME[-ξ1 ρy] ⩵ T0 * ME[η0 ρy].ME[α0 ρa].ME[ξ0 ρx]];

MF /@ eqn

sol = Simp@Solve[eqn1 = Thread[Flatten /@ eqn], {T0, η0, α0, ξ0}]


1 + ϵ η1 ξ1 -η1

-ϵ ξ1 1
 ⩵

ⅇ
α0 1+ϵ

2 ϵ T0 ⅇ
α0 1+ϵ

2 ϵ T0 ξ0

ⅇ
α0 1+ϵ

2 ϵ T0 ϵ η0 ⅇ
-

α0 -1+ϵ

2 ϵ T0 1 + ⅇα0 ϵ η0 ξ0

Solve: Inverse functions are being used by Solve, so some solutions may not be found; use Reduce for complete solution

information.

Solve: Equations may not give solutions for all "solve" variables.

T0 → ⅇ
-

α0 1+ϵ

2 ϵ 1 + ϵ η1 ξ1, η0 → -
1 + ⅇ-α0/2 ⅇα0 - 4 ϵ η1 ξ1

2 ϵ η1
, ξ0 → -

1 + ⅇ-α0/2 ⅇα0 - 4 ϵ η1 ξ1

2 ϵ ξ1
,

T0 → ⅇ
-

α0 1+ϵ

2 ϵ 1 + ϵ η1 ξ1, η0 → -
1 - ⅇ-α0/2 ⅇα0 - 4 ϵ η1 ξ1

2 ϵ η1
, ξ0 → -

1 - ⅇ-α0/2 ⅇα0 - 4 ϵ η1 ξ1

2 ϵ ξ1
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FullSimplify[eqn1 /. sol]

True,
1

2 ϵ ξ1
1 + ϵ η1 ξ1 1 + ⅇ-α0/2 ⅇα0 - 4 ϵ η1 ξ1 ⩵ η1,

1

2 η1
1 + ϵ η1 ξ1 1 + ⅇ-α0/2 ⅇα0 - 4 ϵ η1 ξ1 ⩵ ϵ ξ1,

1

2 ϵ η1 ξ1
ⅇ-α0/2 1 + ϵ η1 ξ1 ⅇα0/2 + ⅇα0 - 4 ϵ η1 ξ1 ⩵ 1,

True,
1

2 ϵ ξ1
1 + ϵ η1 ξ1 1 - ⅇ-α0/2 ⅇα0 - 4 ϵ η1 ξ1 ⩵ η1,

1

η1
-1 + ϵ η1 ξ1 + ⅇ-α0/2 ⅇα0 - 4 ϵ η1 ξ1 1 + ϵ η1 ξ1 ⩵ 0,

2 + 2 ϵ η1 ξ1

ⅇα0 + ⅇα0/2 ⅇα0 - 4 ϵ η1 ξ1

⩵ 1

eqn = Simplify[ME[-η1 ρx].ME[0 ρa].ME[-ξ1 ρy] ⩵ ME[η0 ρy].ME[α0 ρa].ME[ξ0 ρx]];

MF /@ eqn

sol = Simp@Solve[eqn1 = Thread[Flatten /@ eqn], {η0, α0, ξ0}]


1 + ϵ η1 ξ1 -η1

-ϵ ξ1 1
 ⩵

ⅇ
α0 1+ϵ

2 ϵ ⅇ
α0 1+ϵ

2 ϵ ξ0

ⅇ
α0 1+ϵ

2 ϵ ϵ η0 ⅇ
-

α0 -1+ϵ

2 ϵ 1 + ⅇα0 ϵ η0 ξ0

Solve: Inconsistent or redundant transcendental equation. After reduction, the bad equation is

-2 Logⅇ
α0 (1+ϵ)

ϵ  + 4 Log[1 + ϵ η1 ξ1] == 0.

Solve: Inconsistent or redundant transcendental equation. After reduction, the bad equation is

-2 Logⅇ
α0 (-1+ϵ)

ϵ  - 2 ϵ Logⅇ
α0 (-1+ϵ)

ϵ  - 4 Log[1 + ϵ η1 ξ1] + 4 ϵ Log[1 + ϵ η1 ξ1] == 0.

Solve: Inconsistent or redundant transcendental equation. After reduction, the bad equation is

-2 Logⅇ
α0 (-1+ϵ)

ϵ  -
2 Logⅇ

α0 (-1+ϵ)

ϵ 

ϵ
+ 4 Log[1 + ϵ η1 ξ1] -

4 Log[1 + ϵ η1 ξ1]

ϵ
== 0.

General : Further output of Solve::incnst will be suppressed during this calculation.

Solve: Inverse functions are being used by Solve, so some solutions may not be found; use Reduce for complete solution

information.

η0 → -
ξ1

1 + ϵ η1 ξ1
, α0 →

2 ϵ Log[1 + ϵ η1 ξ1]

1 + ϵ
, ξ0 → -

η1

1 + ϵ η1 ξ1


FullSimplify[eqn1 /. sol]

True, True, True,
-1 + 1 + ϵ η1 ξ1

2

1+ϵ

1 + ϵ η1 ξ1
⩵ 0
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