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We have been conducting Mahalo-Subaru project which targets ~10 proto-clusters as well as unbiased general fields for 
comparison over the redshift interval of 1.5<z<3.7 covering the peak epoch of galaxy formation and beyond. 

We employ unique sets of narrow-band filters to map out line-emitting star-forming galaxies (e.g., Ha, [OIII]) associated to the proto
-clusters or in some particular redshift slices in the field. 

We show that all the clusters have prominent substructures indicating the early assembly phase, and that star formation activity in 
the cluster cores is very high at z~2, involving a significant fraction of dusty star-bursting galaxies seen as red emitters or SCUBA2 
submm sources. 

Such strong activities in proto-cluster cores decline sharply as time progresses as (1+z)^6, and the peak of star 
formation activity is shifted outwards to surrounding lower density regions, clearly indicating the ``inside-out'' formation 
of galaxy clusters.   Using HST imaging, AO-assisted narrow-band imaging (Ganba-Subaru), and ALMA observations 
(Gracias-ALMA), we are now at the stage of resolving internal structures of individual galaxies to know the physical 
processes of galaxy formation in action and their environmental dependence. I will review all these on-going projects 
as well as introducing the up-coming 1-sq.deg. SWIMS-18 survey using 18 filters (6 narrow-bands, 9 medium-bands, 
and 3 broad-bands) as a natural extension of the Mahalo-Subaru project. 
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