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We present rest-frame optical spectra from Keck/MOSFIRE and Keck/NIRES of 16 candidate ultra- /A T t
massive galaxies targeted as part of the Massive Ancient Galaxies at z > 3 Near-Infrared (MAGAZ3NE) M .
Survey. These candidates were selected to have photometric redshifts 3 < zphot < 4, photometric stel- v [:I CEnm D o
lar masses log(M./M.) > 11.7, and well-sampled photometric spectral energy distributions (SEDs) 3
b asses log(M. /M) > 11.7, ¢ samyj photometric spectral energy distributions (SED:s Zupec = 24814
from the UltraVISTA and VIDEO surveys. In contrast to previous spectroscopic observations of blue M.=1155 5.0 0

star-forming and post-starburst ultramassive galaxies, candidates in this sample have very red SEDs
implying significant dust attenuation, old stellar ages, and/or active g
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galaxies, eight are revealed to be heavily dust-obscured 20 <z <27 galaxies with strong cmission A ' j “‘ '“
lines, some showing broad features indicative of AGN, three are Type I AGN hosts at = > 3, one is —é&g‘md) ! : ”l 1 1|

a z ~ 1.2 dusty galaxy, and four galaxies do not have a confirmed spectroscopic redshift. In fact, NFig.4: Photometric & continuum spectral SED fitting (but without lines) with ZfIXed atz

none of the sample has | 2gpec-2phot | < 0.5, suggesting difficulties for photometric redshift programs spect
in fitting similarly red SEDs. The prevalence of these red interloper galaxies suggests that the number e 4 . . . .
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galaxy simulations. A more complete spectroscopic survey of ultramassive galaxies is required to pin  §% . Fnw UMGs show good agreement b/w photometric
- + Broad Lines| H

down the uncertainties on their number densities in the early universe. 2 wicos| Foom and spectroscopic results.
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e S-UMGs have huge deviations (lower-z, lower-
M*). None of them have |z,,o.— Zypot| < 0.5.

Spectroscopic confirmation of misidentification of Ultra-massive galaxies at z~3-4

Possible contributions to the fitting failure:

* Emission lines from SF and AGN

* Degeneracies b/w redshift, extinction,
and AGN activity (?)

® Multi-color photometric catalogs indicate the presence of a larger number of
most massive galaxies than previously been spectroscopically confirmed at
3<z<4.

® Those number densities (high-mass end of the stellar mass function) are
significantly higher than simulations.
-> called ‘impossibly early galaxy problem’.

® Spectroscopic confirmation is needed to clarify the cause: the simulations are
missing something? Or more simply, photo-z (z,..) are overestimated?

- Photometric data alone would produce more
massive galaxies at higher z.

- High-mass end of the stellar mass function at early
universe would become inaccurate and unreliable.
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® Using Keck/MOSFIRE and NIRES, spec-z (z...) are obtained for 16 most
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massive (and less massive) galaxies at 3 <z, < 4 in three deep photometric 104 9(MMo) > 1 == 9MMg) > 1] = < Fig.8: Number densities of UMGs and S-UMGs.
fields (COSMOS, XMM, CDF-S). m? » sor | 107 e s UMGs are almost consistent with the literature
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