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Background:

Massive quiescent galaxies have been confirmed up to z ~ 4 by spectroscopy.

Star formation accompanied with centrally concentrated intense starburst.

Environmental dependence is still unknown:

Previously found in general fields or their environments are poorly explored.

This paper:

A massive quiescent galaxy at the ADF22 field of the SSA22 protocluster
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ADF22-QG1

[O II] emission line:

𝐹 𝑂 𝐼𝐼 = 5.7 × 10−18 𝑒𝑟𝑔 𝑠−1𝑐𝑚−2

𝑆𝐹𝑅[𝑂 𝐼𝐼] = 2 − 7𝑀⊙ ≫ 𝑆𝐹𝑅𝑆𝐸𝐷
[O II] emission lines are frequently seen 

in QGs at high z and 𝑆𝐹𝑅[𝑂 𝐼𝐼] are tend 

to be higher than those from SED 

modeling (weak AGN or LINERs ?)

SED fitting: (                                                             +  1d spectrum)

Parametric model (FAST++): red curve, exponential / delayed / composite

Non-Parametric model (PROSPECTOR): blue curve

A continuity SFH prior which fits for Δlog(SFR) between adjacent time bins.

Schreiber+18

Result:

1. low sSFR for both cases

2.

3. SFH from Prospector is flatter than that from 

FAST++ and does not take an extreme value. 

But both case have very similar quenched  time 

~0.6 Gyrs ago. (Sudden quenching)

4. No significant environmental dependence 

from this sample (rapid formation from FAST++)

𝑍𝑠𝑝𝑒𝑐 = 3.0922, 

the most distant 

QG in proto-

cluster so far.

Compare with high-z quenched galaxies (FAST++):

Discussion:

1. SFH: FAST++ result seems unrealistic 

(brightest SMG ~ 5000𝑀⊙/𝑦𝑟,

over the Eddington limit)

SFH from Prospector is more realistic

(similar to those of SMGs, progenitors?)

2. Size and mass evolution

Progenitor of Brightest Cluster Galaxies 

Needs a strong size evolution (mergers)

ADF22-QG1 is in a dense group of 

galaxies. [O III] emitters is possible 

evidence of interaction with K15d

5. Three [OIII] 

emitters detected 

(too faint in Ks

image) 


