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Why do we care about the Lya Luminosity Function?

dNLAE = ¢(Liya)dLliyadV

» Luminosity functions provide the gold standard for
summarising the changing demographics of galaxies with
cosmic look back time.

» Essential physical mechanisms of galaxy formation and
evolution are “frozen-in” into the LF.

» Substantial high-redshift galaxy samples:

» Continuum Selection (~LBGs)
» Emission Line Selection (LAESs)

LFs connected via EWyy,, distribution: P(Myy|EWry,)



The MUSE-Wide (MW) survey
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DR1: Urrutia et al. (in prep.) - 44 MUSE pointings - 479 LAEs



MW LAEs not listed in 3D/HST or CANDELS
catalogues
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Selection function f;(Frya, )\gty’Z) from source insertion
and recovery experiments

» Artificial point sources:
3D Gaussian, FWHM()\) as PSF, vewam = 250 kms—!
= PSSF (point source selection function)

» Flux rescaled MUSE-HDFS LAEs (degraded to
MUSE-Wide PSF)
= RSSF (real source selection function)
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Individual selection functions

Point Source - Field ID 1 Stacked HDFS Sources - Field 01
1.0 T y T E T T T
r 10 05
[ [ — 5000
0.8 — - 0.8 F 7242.5 -
[ [ — 6861.25
£o0.6f Sosf
<! !
~ F ~ o
Zo.4f fo.af .
! — 8292.5 e
[ — 5000 L
0.2 - 7242.5 0.2 - .
[ — 6861.25 L
[ — 7100 3
0.0 4 PRI B RRRIN BRI 0.0 =t e
18.0 17.5 17.0 16.5 16.0 15.5 18.0 17.5 17.0 16.5 16.0 15.5
—log1Fn [erg s~ em 7] —log1yF}, [erg s 'em 7]

PSSF RSSF



Final selection functions




LAE Sample for LF: f. > 15%
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Non-parametric Test for LF evolution.

Using a test developed by Efron & Petrosian (1992) we can test
for seperability of the LAE LF (Hy):

V(L,2) = ¢(L)p(2) -

Redshift range  |7pssp| |Trsse| Ppssk  Prssk

29<z<4 0.47 024 032 040
40<z<50 0.79 098 0.21 0.16

50<z<69 0.05 029 0.48 0.39

29<z<69 046 031 032 0.38

= H, can not be rejected. We can determine global ¢(L).



3 different methods to calculate LAE LF

1/Vimax (Schmidt 1968):
dv

zmax
V, -:w/ fo(Liya,i, dz
max,/ z C( Lyo,i )dZ

min

1 1 1
¢1/Vmax(<LLya>) = ALLya (D(LLya,k) =

i<

Vmax,k K Vmax,i

C~ (Lynden-Bell 1971):

K
LLya i Zj
®(Liyak) = ®(Lrya,1) 1:[2 ( ) with T; = Z o

T; LLya g Z/

Page & Carrera (2000):

N<LLya>
w [ [ fo(Lrya, 2) 4% dzdL

min Zl’l’lll’l

¢PC(<LLyoc>) =







Bias in LAE LF when not accounting for Lya haloes!

(DRSSF(log LLya = 422) =25x q)PSSF(IOg LLya = 422)
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C~ LAE LF ~ 1/ V. LAE LF

Oy 1, (10g Liye = 42.2) = 1.2 x O (log Liy, = 42.2)
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Maximum-Likelihood Analysis (Sandage 1976):

o(L)dL = ¢* <LL*> exp (—LL*) % (Schechter 1976)
M S(L)s(Li, )

ﬁ - H p(LI, ZI) <: p(LI, ZI) - Lmax Zmax dVv
e e [z (L) f(L, z)4 dLdz

Lmin Zmin
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Differential (binned) LAE LFs
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AlogLyy,fergs™']=0.075 AlogLy,fergs™]=0.1 AlogLy,lergs™] =015 AlogLyy,[ergs™]=0.2 AlogLy,[ergs™] =0.25
N T T I-\ T T I-\ T T ‘-\ T T ‘»\ T T
[ [ [ [
-1.0 TN T TN T
\ \ \ \
\ \ \
1.5 xI T T T
-2.0 -+ -+ + +
\ \
N ~ AN
-2.5 S N S N 0 AN
el el -2
| | | | | | | | | |
42.5 43.0 42.5 43.0 42.5 43.0 42.5 43.0

logL* [ergs™!

Resulting L* and « depend sensitively on size of the bins and
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bin placement.

= Don't fit to binned data!
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Comparison to literature

102 F

. 3 102
3<z<4

107 1073

& Tt g sised
AT MW, (PSSF)
V MW (AGN)

@ st
5§ S06e0
O MW,.; (PSSF)

&(Liya) Mpe ™ (Alogyg Liy, [ergs™
&(Liya) Mpe ™ (Alogyg Liy, ergs ™)

. | . |
41.5 42.0 42.5 43.0 43.5 41.5 42.0 42.5 43.0 43.5
logo(Liyalergs ™) logio(Liyalergs ™)

T T T = 10-2 T

d<z<5 Global: 3<2<6.7

107 f 10-3

107

1075

$(Liya) Mpe*(Alogig Liya [ergs ™) 7]

‘n
&
g
L
E
E
5
H
S
)
T
Y
&
2
3
E
2
3

@ oost §osisET
§ Dot B sise & SIsICmmaey
B oS00t XD MW, (PSSE) & MW (RSSF) f
& P T MW (PSSF)
. . I . I
41.5 42.0 42.5 43.0 43.5 42.0 42.5 43.0 43.5 44.0

log1o(Liya[ergs™]) log1o(Liyalergs ™))



Summary
> (Lrya, 2)-space probed by MUSE-Wide:
42.2 <logLiy,lergs '] <435 29<z<67

(Herenz+2017 sample: w = 22.200' = V = 2.3 x 10° Mpc?®)

» Within this sampled region (Ly., z)-space LAE LF.
appears non-evolving.

» Schechter parameterisation provides good fit - Power law
not (see Paper).

log L*[ergs™ '] = 42.6610%% o =—1.84704%

log ¢*[Mpc %] = —2.71

» Literature LFs not accounting for extended low-SB Ly«
halos (basically all, except Drake et al. 2017) are
significantly biased at L < L*.



