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Sr No. | Topic Page
No.

1 Review of differential geometry: manifolds, tensors, differen- || 1-5
tial forms

2 Lie derivative and symmetries, Killing vectors, ON basis 6-11

3 Cartan’s Formalism: Connection & Curvature 12-16

4 Spherically Symmetric Spacetimes, Schwarzschild-(A)dS || 17-22
black holes

5 Black holes, horizons, and causal structure 23-29

6 Rotating black holes and black hole thermodynamics 30-35

7 Gravitational action: Palatini lemma, Gauss-Codazzi for- | 36-42
malism, Gibbons-Hawking term

Bonus 1 | Gravity and Field theory Action principles, and area Domain || 43-50
Walls and Gravity

Bonus 2 | Gauss-Codazzi formalism, Gibbons-Hawking term 51-58

8 Calculation of Euclidean action & black hole entropy, Israel | 59-67
equations

9 Physical submanifolds: domain walls & cosmic strings 68-82

10 Kaluza-Klein theory, KK black holes 83-98

11 Black branes: higher-dimensional Schwarzschild, p-form | 99-112
charges, D3 branes, black string instability

12 Warped compactifications: Rubakov-Shaposhnikov & || 113-120
Randall-Sundrum toy models

13 Gravitational perturbation theory, perturbing Randall- | 121-130
Sundrum

14 GravitationaL. Instantons : False vacuum decay 131-139

15 Beyond Einstein gravity Modifying gravity with scalars | 140-146
Chameleons Gravitatoinal wave
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