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ABSTRACT. An upper limit to the amplitude of the overall density fluctuation has been found by
means of the gravitational lensing effect of the density inhomogeneity on luminosity of quasars with
large redshifts. The observed differences of luminosities of quasars located at different directions are
partially given by the lensing effect; therefore, a useful upper limit to the inhomogeneity can be
derived.

The propagation of radiation from distant sources will be affected by the metric perturbation of
density inhomogeneity (Fang 1983). Therefore, the amplitude of the inhomogeneity can be
found from the observed difference of luminosity between sources which originally have the
same luminosity. Recently, the spatial distribution of quasars from many catalogues and sur-
veys show that the distribution for high redshift quasars is uniform (Chu 1989). Since the lens
effect is one of the reasons given for the observed difference or inhomogeneity of luminosity
of quasars, an upper limit to the amplitude of inhomogeneity of dark matter can be derived,
assuming that all the luminosity inhomogeneity of quasars comes from the lensing effect.

We developed a modified power-spectrum analysis method to find the required luminosity
inhomogeneity. Its basic statistics are as follows:
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where m; is the magnitude of the ith quasar, # and v are integers, and x; and y ; are the coor-

dinates of the jth quasar. In order to increase the power of the test for luminosity inhomo-
geneity, we introduce the statistics Q
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where the sums in ¥,/ and Y, v are summed over all the (u,v) with Ayy > A.. If any inho-
mogeneity exists, Q will deviate from unity and (Q — 1) can be used as a measure of the
inhomogeneity amplitude.
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TABLE 1. The M-PSA Statistics for Quasars of Savage-Bolton Sample
/A, 1 2 3 4 5 6 7 8 9 10

02", -50° 095 085 068 115 096 124 104 130 099 097
22" -18° 112 100 105 118 132 080 122 076 107 109

The results of M-PSA for quasars with redshifts z > 2 in the Savage-Bolton survey
(Savage and Bolton 1979) are shown in Table 1. We note immediately from Table 1 that the
mean of (Q — 1) is about 0.1. The luminosity distribution of quasars with z > 2 is uniform,
especially for longer length scale, 1/A = 1, 2, and 3.

It appears that the mean luminosities of quasars located at different directions are the
same to within about 10%. From this we find that the upper limit to the total density inhomo-
geneity is

5 < A2 ;2 o, 3)

where A is the length scale of the inhomogeneity in the unit of 10 Mpc. It seems to be less
than the inhomogeneity amplitudes of galactic distribution by a factor of 3 to 5. This conclu-
sion should be considered as a very rough one. Nevertheless, this link between the distribution
of quasars with z > 2 and the large-scale inhomogeneity of dark matter merits our attention
(Fang 1986).
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