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Page Metric

« Born out of Euclidean quantum gravity

« Euclideanize Kerr-de Sitter to obtain this twisted S2 bundled over S2
« The metric covering this has SU(2) U (1) (for z € (—1,1))
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Laplacian on the Page Metric

- Recall the classical problem of finding spherical harmonics on S?

—Au = \u

« On the Page metric, utilizing SU (2) x U (1) isometry reduces this to a
Sturm-Liouville problem
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SB(x) O0x|A(x)B(x)0,u(x)] = | A 1254~ 1B u(x)

n and p are integers



Pseudo-spectral method
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- Booth, Hennigar, Mondal, 2020, PRD 102, 044031
- Pook-Kolb, Booth, Hennigar, 2021. PRD 104, 084084
- Hawking & Ellis 1973
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Pseudo-spectral method

—Au = \u

57
- Discretize = =x; and u(x)~ chTj(x) 0<i,j <N
J

—Au = A\u — —A@'jCj = )\(I)Z'jCj

_Aij — ATJ (:IZ‘,L) (I)ij — Tj (332)

- Eigenvalues and coefficients are found by solving char. eqn of (I)_1 JAN



Numerical results
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v Lichnerowicz-Obata bound

v Hall-Murphy upper bound

A < 1.89A

- Besse, Springer 2018
- Hall, Murphy, 2014. Ann. Global Anal. Geom. 87-101
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Lichnerowicz Op on the Page Metric

Jop = 9op + hozﬁ
Ric(g+h)=A-(g+h)

Ar(h)ap = —(VVPhay + 2Raepah?)

AL(h)ab = )\hab
« Difficult coupled 2nd-order system
* Young reduces it to a master ODE for hyg = hgo(x)

—~

00 + C(x)hog + D(x)hoo = —

A(x) oo

- Young, 1983. PRD 28, 2436-2438



N ume
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v Young suggests there to be
one negative eigenvalue

Young’s negative eigenvalue
was instead claimed to be

575 < Ao < —5.74

- Young, 1983. PRD 28, 2436-2438
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(r k)= (0, 1)| | (n, k) = (0’2).

« Numerically a%proximated i |
eigenvalues an |
eigenfunctions of studied k=10 |
operators on the Page |
metric. - —

» The results align with claims K/ | .
made in both the scalar and
tensor mode cases. g

- Can be repeated on
sgacetlmes with problems Ol
that may be reduced — :.
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