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The Change of the Giant arcs’ number in the three-year WMAP
Cosmological Model

LI Guo-liang"?

(1. Shanghai Astronomical Observatory, Chinese Academy of Science, Shanghai 200030, China; 2. Graduate
School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract: We use high-resolution numerical simulations to investigate the optical depth of giant
arcs with length-to-width ratio larger than 7.5 in the ‘standard’ LCDM model and a model
based on the three-year Wilkinson Microwave Anisotropy Probe (WMAP) data. We find that
the lensing probability in the three-year WMAP model (with og =0.74) decreases by a factor
of 5-10 compared with that in the ‘standard’ LCDM model with og =0.9. The current works
show that the predicted number of giant arcs can marginally approach the observations in the
‘standard” LCDM model with g =0.9. Our result means it is difficult to produce enough giant
arcs in the new WMAP3 cosmological model to consist with the observations. Furthermore,
we find that the incorporation of baryons, star formation and feedback processes increases the
lensing cross-section by a factor of 1.2-1.3. The increase is only modest because the effect on the
cross-section by higher mass concentrations is partially offset by the more spherical shapes in the
total mass distributions. Although there are still some uncertainties in the simulation including
baryon process, such level of baryon contribution was also confirmed by many other works. And
usually, such a contribution maybe over-estimated for the over-cooling of gas. We conclude that
the low central value of og and mass density (2, o preferred by the WMAP three-year data is too
low to be compatible with observations if assumptions of the background source population are

correct.

Key words: astrophysics; cosmology; galaxy clusters; gravitational lensing



