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Introduction

The redshift between 1<z<4 is the time of peak cosmic star formation density 
and quasar activity. The Hubble sequence was being built up, and a large 
fraction of present-day stars formed. Observations of galaxies in this redshift 
range provide a direct picture of the formation and evolution of galaxies. We 
present a most UV luminous Lyman Break Galaxy at z=2.78, J1432+3358 
selected in NOAO Boötes Field based on the new U-band LBT survey. With 
the Gemini-N/GMOS, we preform detailed studies on this galaxy.

We have carried out deep U- and Y-band imaging of the 9 square deg NOAO 
Deep Wide-Field Survey Boötes Field. Our survey used the 2x8.4m Large 
Binocular Telescope (LBT) equipped with two prime focus Large Binocular 
Cameras. The new deep U-band images (25.2 AB magnitude with 5σ 
detection), together with the existed Bw- and R-band images, allow us to 
search for LBGs at z~3. Total 15,000 LBG candidates at z~3 are selected, 
which is the largest z~3 LBG sample. The large Survey area allows us to 
explore LBGs at the bright end of the luminosity function. Spectroscopic 
follow-up observations bright LBG candidates (R magnitude brighter than 
22.5) were obtained using 6.5~m Multi-Mirror Telescope (MMT). J1432+3358 
(R=22.3 L=7.5L*) is the first UV luminous LBGs spectroscopic confirmed in 
this survey. 

Discovery of J1432+3358 

Morphology of J1432+3358 

The structure of J1432+3358 is well resolved by the ground-based imaging 
observations, which shows extended morphology. The deep multi-band 
images show that there is no foreground lensing galaxy and the morphology 
of the galaxy is also consistent with being unlensed. The deep Subaru z-band 
images reveals two components in J1432+3358. The distance between these 
two components is about 1.0, which is about 7.8 kpc. The brightness ratio 
between these two components in J1432+3358 is 3:1, implying that it is a 3-
to-1 merger system. 

Gemini Spectroscopy

A high signal-to-noise ratio (S/N) 
spectrum of J1432+3358 was obtained 
by 8.2 m Gemini-N telescope and 
GMOS instrument on Mar. 9 and 10 in 
2011 (Program ID: GN-2011-C-5). The 
spectrum shows the strong Lyα 
emission line and a few absorption 
features from the interstellar medium 
(ISM) (e.g., Si II, O I, Si IV, and C IV). In 
the spectrum, there is no prominent 
NV 1240 and CIV 1548, 1551 doublet 
emission lines detected. 

In the 2D spectral image, there are 
three significant components of Lyα 
emission detected. The ‘a’ and ‘b’ 
components which are resolved in the 
wavelength direction correspond to 
the double-peak feature in the 1D 
spectrum. The ‘c’ component resolved 
in the slit (spatial) direction is the Lyα 
emission from the fainter component 
detected in the z-band image. 

The rest-frame equivalent widths of 
absorption features are comparable to 
those in typical LBGs, However, the 
FWHMs of these lines are 1000 km/s or 
even larger about two times larger 
than those in typical LBGs. The 
absorption lines show blueshifts with 
velocities of 200-1000 km/s, which can 
be interpreted by a galactic scale 
outflow model. The average outflows 
velocity estimated from the absorption 
lines is −556 ± 103 km/s, which is 
much larger than the average outflow 
velocity 164 ± 16 km/s of typical LBGs.

Physical Properties

age E(B-V) SFRsed SFRUV M*

Myr Msun/yr Msun/yr Msun

J1432+3358 630 0.12 280 310 1.30E+11

Typical LBGs 320 0.15 90 29 2.40E+10

Discussion

The space number density of the UV ultra-luminous LBGs is a few 10-7 Mpc-3,
which is 2-3 orders of magnitude smaller than that of typical star-forming 
galaxies at z~2-3 (e.g., Bzk galaxies, typical LBGs). On the other hand, the 
space density of galaxy with its stellar mass greater than 1011  M⊙ is about 
10−4  Mpc−3  based on the stellar mass function. The low space density of UV 
ultra-luminous LBGs can be interpreted by the following two different 
scenarios: (1) The UV ultra-luminous LBGs are only found in a short 
evolutionary phase for the most intensive star-forming galaxies. (2) Most of 
the galaxies that form stars at high intensity are dusty and highly obscured, 
e.g., SMGs or DOGs (dust-obscured galaxies) , and only small fraction of 
galaxies that show high SFR is unobscured by dust.

The physical properties place J1432+3358 in an evolution stage on the track 
from a ‘typical’ galaxy to a gas-rich major merger  In this scenario, at the 
early stage of merger, the two interacting galaxies are within one halo but 
still well separated and can be identified as a merger pair. In this stage, the 
SFR start to increase to about a few hundred solar mass per year due to the 
tidal torques, but the enhanced effect of the SFR is relatively week compared 
to the latter coalescence phase. The timescale of this phase is about several 
million years. The AGN activity in this phase is relatively low. 
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