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3 Key Properties of SF in galaxies

Mstar formation mode (SF mode)
@stellar to halo mass ratio (SHMR)

@baryon conversion efficiency (BCE)



@MSF Mode (Ms vs SFR)
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SF mode of LAEs: burst or moderate SF?

problems: . .
- individual — only bright objects
- individual /stack — no or shallow IRAC photometry

UV + FIR stack w/ SMC-curve: moderate SF
- only one field, no clustering result



@2 SHMR (Mh vs Ms)
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lie on or below the average relation?

problems:
- small sample size 250— large statistics error
- small area 0.3 deg2—large cosmic variance



@ Mh vs BCE = SFR/BAR
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lie on the average relation? (but with calzetti)

problems:

- small sample size 250— large statistics error
- small area 0.3 deg2—cosmic variance




This Study

« SF mode, SHMR, and BCE of z~2 LAEs

Fleld Area NB mag | Number of objects
(min) 1lim (50) | p NBtot<=25.5 (sed fit)
SXDS ~1240 |25.7 603 601 (93)
COSMOS |-~740 26.1 619 297(47)
GOODS-S |~580 26.4 269 51(4)
GOODS-N |~780 26.1 950 299 (56)
TOTAL ~1deg? ~2440 ~1250
~3xG10 ~5xG10

Nakajima+2012, 2013; Kusakabe;2015; Konno+2016

- dark matter halo masses: clustering analyses
- stellar properties: SED fitting






Stacked SED Fit

Example: SXDS (SMC, fesc=0.2)

IRAC

—— best fit spectrum
(stellar)
(nebular continuum)

A Dbestfit flux densities |
® observed flux densities |

Arest (A)

assumed model:

« BCO3 with nebular
emission (Ono+10)

- constant SFH

« Z=0.2Zsun
(Nakajima+12)

- fesc(ion)=0.2
(Nester+09)

- the SMC-like
attenuation curve
(Kusakabe+15)

derived parameters: SFR, Ms, age, E(B-V)



Clustering Analysis

SXDS (best fit)
COSMOS (best fit)
GOODS-S (best fit)
GOODS-N (best fit)
— Average (best fit)
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ACF observation:
Landy & Szalay+93
error: poisson
Khostovan+17

ACF model: 8=0.8,
fitting range
=40"-1000”

bias factor-
halo mass:
Tinker+10



Bias Factor

No significant dependence on L(Lya) limit

at NBtot = 25.5
b=1.21+0.18 ;..
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Results




@MSF Mode
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our LAEs have Ms ~1x10° M, & SFR~3 M,/yr

lie on extrapolations of SFMS: moderate SF
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lie slightly above extrapolated average relation

possibly high SHMR-~0.01-0.1




@ Mh vs BCE = SFR/BAR
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Discussion




Physical Origin of LAEs

(1) moderate SF but possibly high SHMR + high BCE
low Mh — low Mgas? — low MHI? — Lya can escape

(2) low duty cycle: ~1.6% in Mh=1010-1011TM,
low LAE fraction: ~14% in Ms=108-5-10%>M

« How to reproduce (1) & (2)? small spin parameter of DMH
and/or weak feed back (Dutton+10)
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Tomczak+13; Ricciardelli+11; Dutton+10



Future of LAEs
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Cosmic Variance
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first estimation of cosmic variance of bias~(w y,s/ W matter)
assuming that CV comes from fluctuation of watter

HSC SSP: ~ 27 deg? —1 o of cosmic variance ~3%
<< fitting & contami fraction error



Summary

Stellar and halo properties are derived
by ~1250 LAEs at z~2 from 1deg? field

average bias = 1.21+0-18 - with Mh=4.0+36_; ; x10'10M,
- large cosmic variance in each sub sample
- smaller than Guaita+10 based on 0.3 deg? area

average LAEs form star moderately lying on SFMS

efficient mass assembly as opposed to their low Mh
- possibly high SHMR
- high BCE

They are progenitors of LMC-like galaxies (not of MW)
HSC enables us to constrain Mh of LAEs robustly
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Samples

Fleld Area NB mag lim | Number of | # w NBtot<=25.5mag
(min?2) | (50, mag) |samples(#) | (# for SED fitting)
SXDS ~1240 |25.7,2” ap | 603 601(93)
COSMOS |~740 26.1,2”7ap | 619 297(47)
GOODS-S |~580 26.4,2” ap | 269 51(4)
GOODS-N |~780 26.1,3” ap | 950 299 (56)
TOTAL ~T1deg? ~2440 ~1250
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SED fitting(fesc=0.2)

SXDS(Caleztti, fesc=0.2)

—— best fit spectrum
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SED fitting(fesc=0.2)
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SED fitting(fesc=0.2)

Table 1
Results of SED fitting

ion

attenuation M, E(B — V)«[A1s600] Age SFR o X
curve (108 M) (mag) (Myr) (Mpyr—1)
SXDS
Calzetti 7.811 g 0.1170-07(1.170%]  160.907 70750 5677 ds  0.207000  0.698
- géwlvlcos 8.87+3-2T  0.0579:03[0.6705]  321.03723%3°  3.34703°  0.207090  0.628
Calzetti 7.8975%0  0.1870-0;[1.8704] 71877 e%5Y 1231755  0.207905  0.667
GOS(I)\%)CS . 13.9413-22  0.0779:22[0.81707]  404.1671S8 7% 4217118 0207090 0.482
Calzetti 3.2617025  0.2070:05[2.0703]  26.307;9%2  13.267307 0.207907  0.868
- Osg/g:s < 7.6013-72  0.0619:02(0.7702]  321.0373.2-35  2.86708%  0.2019-09  1.300
Calzetti 3.0715%57 014709514793 37.00733°5%°  9.0072%3°  0.207955  0.101
SMC 10.26710:58  0,0910:07[0 9+08) 570 gg 86312 g 934248 () 9 +0.00 g 19




compared with the previous work
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Assuming the Calzetti curve and IRX-8 relation

Our LAEs lie similary to the previous work

Shivaei+16;Whitaker+14; Rodighiero+11; Daddi+07; Kusakabe+15;
Hagen+16; Shimakawa+16
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Stacked SED fit
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Ms vs IRX: prefer SMC
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SMC: our LAEs lie on the consensus relation
also consistent with upper limit of IRX < 2.2 (3 0)

Calzetti: fIVE times higher IRX than those w the SMC curve
Ms and SFR of our LAEs are consistent with those of
previous studies

—the SMC curve is adopted
Bowens+16; HK+15; Shivaei+16;Whitaker+14; Rodighiero+11; Daddi+07



Sky distribution
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Sky distribution
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Clustering Analysis
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ACF observation: Landy & Szalay+93
(error: poisson)

ACF model: 8=0.8, fitting range=40”-1000"
bias factor-halo mass: Tinker+10
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ACF
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Bias factor
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large cosmic variance > statistics errors ?
No significant dependence on L(Lya) limit

No significant dependence on EW (NB excess)



Cosmic Variance
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@ Ms vs BCE = SFR/BAR
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