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Conclusion

® An expansion in gradients rather then density
perturbations, allows for non-linear densities

® The solution to the metric is given in terms of initial
conditions and a number of time-dependent functions

® The gradient expansion follows exact gravitational collapse
remarkably well
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Hamilton-Jacobi equation

Not treating action as functional of all possible paths, but as
function integration bounds.
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Gradient expansion

® Choose F'|m;;,7ij,t| such that it preserves covariance of
Hamiltionian and action

® Expand in a hierarchy of number of gradients in the metric
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Gradient expansion
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Let’s compare to something

real
® Exact solutions for a spherically symmetric collapsing object
embedded in FLRWY, using the LTB metric [WV, GERG 2012]
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Zel'dovich approximation
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Outlook

® Get P(k) for standard cosmology and compare to other
non-linear extensions



Preprepreliminary

® OO0 '\ Gnuplot
100000 ¢ : , : :

10000 b ovvvvinniiiiin, PP - ._;’._,,-."?'-.-_.-_-. ....... Tp R N e -

1000.,/’ ............ ................... .................... \ ........... -
100 b SRR ORI SRR SN N

I S R o 0 B 3 -

ot b T SR U N

0,01 1 1 1
1e-05 0,0001 0,001 0,01

0,406552, 0,0184635




Preprepreliminary

® OO0 '\ Gnuplot
100000 ¢ : , . , ,

V0000 [ = 5 <25 x 2 s s s s e 3.;éifaffff ....... T \jf A e : -
1111 [ SRR ......... R EEETEEe, SERERERRRRRRRRY CN R S UL RRRRRRRRRRRP 4
W00k o e e, e e N 2 .

40 e e v mmmmmms s e e e e e -

1T A e e B e B e e LA -

ootbo AU J NN 0N ; .

0,001 ‘ ‘ ‘ ‘ ‘
1e-05 0,0001 0,001 0,01 0,1 1 10

0,817313, 1.01163




Conclusion

® An expansion in gradients rather then density
perturbations, allows for non-linear densities

® The solution to the metric is given in terms of initial
conditions and a number of time-dependent functions

® The gradient expansion follows exact gravitational collapse
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