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INTRODUCTION: The absorption lines seean ueward of the HI Lya emission linein spectra of* QSOs at high redshifts are attributed to neutral hydrogen (HI) tracing the low to
Intermediate-density baryon distribution along the line of sight. The observations show that the number density of Lya lines increases wi shift, but within single quasar spectra
the number density of Lya lines decreases as the redshift approaches the quasar emission redshift (z_). This effect was first discovered by Carswell et al. (1982, MNRAS, 198, 91)

and confirmed by later studies (e.g. Tytler 1987, ApJ, 321, 69). Bajtlik et al. (1988, ApJ, 327, 570) called this deficiency of Lya absorptlonsmear the background guasar proximity
effect and attributed it to the increased ionization of Lya clouds near the QSOs due to their ionizing flux.
From these studies on, the proximity effect has been used to estimate thi'l'ntensl,' of the ultraviolet backgrounc radlatlon (UVB) (Bechtold 1994, ApJS, 91, 1; Giallongo et al.

1996, ApJ, 466, 46, Scott et al. 2000, ApJS, 130, 67)and more recent explore the distribution of matter near the QSOs (Guimaraes et al. astro-ph/0702369v1).

Tab.1 shows some results for J taken from the literature. i \F"}
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HE(0940-1050 3.088  2.449-3.088 2.5290 14.507
Q0420-388 3.123 2.478-3.123 2.50094 12.369
PKS52126-158 3.275  2.607-3.275 3.4059 13.754

COSMOL OGICAL SIMULATIONS: We used smulations run with the parallel hydjadynamical (TreeSPH) code GADGET-2%Springel 2005, MNRAS, 364, 1'1*). They consist
of a cosmological volume with periodic bouflary conditions filled with 2x400° dark matter and gas particles. Having a large box, 120h™ comoving Mpc, is crucial since the
Influence zone of the QSOs is usually of the order of some or tens of proper Mpc. We analysed the output at z=2.2: we traced about 200 lines of sight intersecting the center of the

200 most massive ha oes that should host the QSOs (M>10~M, /h). More details can be found in Viel et al. (2004, MNRAS, 354, 684).,

iN

A NEW STATISTICAL INDICATOR: In previous works, a'ors derived the proximity effect from the number density of the Lya absorption linesobtained from their QSOs
sample: this number depends on how the Voigt profile fitting is executed. Problems arise principally g the fitting analysis of the complex absorption lines where the decomposition
In Voigt profilesis not univocally determined. In thiswork we adopt a new method based on the fact that the sum of the neutral Fydrogen column density (NHI) of the veloeity
components in the complex absorption lines is conserved indipendently of the number of Voigt prefiles used for the decomposition. &

We therefore convert the observed NHI, in the optical thin approximation (NHI<10* cm™), in observed hydrogen number density n, and then we compare the observed density

contrast (0+1=ng/<n_>) with the synthetic density contrast obtained from the adgpted cosmological ssmulations. The study of the two density contrasts behaviours as a function of

the QSOs distance, allow us to draw important conclusions on tﬂe mutual interplay of clustering and QSOs ionizing flux in giving o‘r‘; gin to the proximity effect. As direct .
consequence, we infer arealistic limit onthe J = estimate. -

To convert the observed NHI inn, we use thgapproximation given in Schaye (2001, ApJ, 559,507): ”,.-
NHI~ 2.3x10~em (n:/10° cm@) ¥4 T < ke , (f /0. 16)L A1) i
where T =T x10°K isthe IGM temperature, F=", x10"2s isthe hydrogen photoioniztion rate and f,~Q/Q, is the fraction of massin ga.i:tars and molecules are not included).

We choose as fiducial values: T, ,=18000 K (the temperature at the mean dens ti\measured Inthe simulations), I',,=1 as recent studies and Simulations suggest at 2< z <4.

To apply this approximation, the lists of observed Lya lines have beeﬁnvert to lists of Lya absorbers with radius of the order of the ocal Jeans length. 4
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THE PROXIMITY EFFECT:
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FIG3: comparison between the simulations proximity
effect and the proximity effect obtained varygag the
' photoionization rate I, Ilgthe range 1-2, in agreement

FIG1: comparison between the proximity effect derived
from ssmulations (dashed line) and the proximity effecl-Ior from simulations and the proximity effect derived

the 19 QSOs sample: T, only (solid lin€) and T’ e ¥ Tosy  asquming different values of the mean IGM tefperature
(dashed-dotted line). The dotted line gives the mean between 15000 and 30000 K . with studies on the IGM opacity (Bolton et al. 2005,

overdensity. MNRAS, 357, 1178). "
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FIG2: comparison between the proximity effect obtaingd

CONCLUSIONS: The introduction of I .,
supports the idea that QSOs reside in overdense regions respect to the mean IGM. The comparison with cosmological ssimulations in the mean |GM, shows that values of F ,> 2 can
be ruled out and that T, should be in the range 15000-20000 K. We are not able to put amore robust limit on I, due to the error bars: more high resolution QSOs spectra are

raprodum ng the behaviour of the ssmulatiens proximity effect that take into account the fact that each guasar liesin a overdens ty peak,

kequired to reduce the uncertainties.




