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Abstract
In this talk, I will present a novel survey of the most massive overdensities of galaxies in the peak of
cosmic star formation and QSO activities (z=2--4). These structures are traced by the strongest
intergalactic Hi (Lyman-alpha) absorption on large scales of 10-30 Mpc. Our cosmological simulations
show a strong correlation between the optical depth of Ly-alpha absorption and mass overdensities. I
will present the survey of the strong Hi absorption due to intergalactic medium (IGM) overdensities,
and further present our discovery of a sample of extremely massive overdensies at z~2.3 by utilizing
LBT, Keck, KPNO-4m, and CFHT. I will further discuss the discovery of largest Lyman alpha nebulae
in these fields, which are unique laboratories to study the IGM-galaxy interactions. In the end, I will
talk about the future prospects. I will stress how novel instruments, especially the imager-slicer integral
field spectrograph and TMT/WFOS, will solve fundamental questions in galaxy/structure formation. I
will further talk about a few exciting science/instrumentation opportunities that can be achieved by
collaborating with NAOC's experts.
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