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Quasinonlinear Theory of Cosmological Self-Gravitating Systems

Y asushi Suto and Misao Sasaki

Uji Research Center, Yukawa Institute for Theoretical Physics, Kyoto University, Uji 611, Japan
(Received 18 June 1990)

Nonlinear effects of self-gravitating systems in cosmology are considered on the basis of perturbation
theory. In particular, we examine several cases in which evolution of the power spectrum of density fluc-
tuations can be analytically calculated. In some cases, nonlinearity suppresses the growth of fluctuations
relative to linear theory, and the power transfer via nonlinear mode coupling is sensitive to the specific
shape of the underlying fluctuation spectrum. The result is in good agreement with recent numerical
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Analytic approach to the perturbative expansion of nonlinear gravitational fluctuations

in cosmological density and velocity fields

Nobuyoshi Makino
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and Department of Physics, Hiroshima University, Higashi-Hiroshima 724, Japan

Misao Sasaki
Department of Physics, Kyoto University, Kyoto 606, Japan

Yasushi Suto
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Equations of self-gravitating systems in the Universe are solved by expanding as perturbation series in
Fourier space. The formulas for the higher-order terms are given for density and velocity fields. We ap-
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°t, artificial two-body relaxation, and so on. Hence,
of great value to check the numerical simulation and
ralidity by other analytical methods. In this paper,
present a quasinonlinear perturbation analysis, fol-
ng the formalism developed by Juszkiewicz® and
iniac,* to see the weakly nonlinear effect on the
nological density fluctuations. We found that the
er-order perturbations can be analytically integrated
power-law-type spectra of density fluctuations. The
Its clearly illustrate the role of primordial spectrum
pe on the subsequent nonlinear evolution of cosmo-
cal gravitating systems, as suggested by the earlier
erical works. 2

kpand the density fluctuations as a perturbation
ES:

p(k,2)=6,(k,2)+8,(k,1)+ 5k, 0)+ - - -,

re the expressions for the above perturbations can be
d in Ref. 4. To second order, the spectrum reduces
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