gr-qc/9903003 28 Feb 1999

Figure 1: Classical solution for the cone over the triangulation S^2 × S^1

Figure 2: Classical solution for the cone over the triangulation α_4 with a scalar field of mass m = 1 and ϕ_b = 1

Figure 3: Classical solution for the cone over the triangulation T^3 with a scalar field of mass m = 1 and ϕ_b = 1

Figure 4: Semiclassical wavefunction for a cone over α_4 with scalar field of mass m = 1 and ϕ_b = 1, for H = 7.

Figure 5: Semiclassical wavefunction for a cone over S^2 × S^1 with scalar field of mass m = 1 and ϕ_b = 1, for H = 7.

Figure 6: Semiclassical wavefunction for a cone over T^3 with scalar field of mass m = 1 and ϕ_b = 1, for H = 7.

Figure 7: Steepest descents contour for a cone over T^3 with S = 50. Note that unlike the next figures we present both sections of the SD contour. The section associated with the extremum in the first sheet (at ξ = 0.2218), is represented by the circle-like points, and the other section passing through the second extremum located in the same position but in the second sheet is represented by the cross-like points. In both cases the contours cross the branch cut again at ξ = 0.2724, between the branch points 1/4 and 1/3 before proceeding to infinity.

Figure 8: Steepest descents contour for a cone over α_4 with a massless scalar field taking value ϕ_i − ϕ_b = 0.1 and S = 100. Starting at infinity in the first sheet it passes through the real extremum at ξ = 0.2114, goes into the second sheet and crosses again the branch cut at ξ = 0.2788, between 1/4 and 1/3 thus emerging onto the third sheet where it proceeds to infinity. Note that this behaviour is maintained for any larger value of S.

Figure 9: Steepest descents contour for a cone over α_4 with a massless scalar field taking value ϕ_i − ϕ_b = 5 and S = 50. Moving upward from the real extremum in the first sheet located at ξ = 0.1671, instead of going to infinity it is attracted into the singularity at ξ = 0. Moving downward it goes into the second sheet later emerging onto the third sheet crossing the branch cut at ξ = 0.3052, between the branch points at 1/4 and 1/3, and proceeding to infinity

Figure 10: Steepest descents contour for a cone over α_4 with scalar field of mass m = 1 with ϕ_b = 1 and S = 100, when ϕ_i − ϕ_b = 2. Starting at infinity in the first sheet it passes through the real extremum at ξ = 0.2114, goes into the second sheet and crosses again the branch cut at ξ = 0.2763, between 1/4 and 1/3 thus emerging onto the third sheet where it proceeds to infinity.

Figure 11: Steepest descents contour for a cone over S^2 × S^1 with scalar field of mass m = 1 with ϕ_b = 1 and S = 100, when ϕ_i − ϕ_b = 0.1. Starting at infinity in the first sheet it passes through the real extremum at ξ = 0.2356, goes into the second sheet and crosses again the branch cut at ξ = 0.2628, between 1/4 and 1/3 thus emerging onto the third sheet where it proceeds to infinity.

Figure 12: Steepest descents contour for a cone over T^3 with scalar field of mass m = 1 with ϕ_b = 1 and S = 100, when ϕ_i − ϕ_b = 0.1. Starting at infinity in the first sheet it passes through the real extremum at ξ = 0.2393, goes into the second sheet and crosses again the branch cut at ξ = 0.2598, between 1/4 and 1/3 thus emerging onto the third sheet where it proceeds to infinity.