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MUSE Lensing clusters 
– The LLAMAS sample

• 17 lensing clusters observed with MUSE/VLT – IFU 
spectroscopy. (Claeyssens et al. 2022)

• 603 LAEs with secure spectroscopic redshifts:         
2.9 < z < 6.7. 

• MUSE Datacubes, Catalogs, Lensing Models 
publicly available for this sample - work ongoing to 
refine and add clusters. 

• We can access faint populations that are out of reach 
for blank field surveys. 

Adapted from Richard et al. 2021
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From Claeyssens et al. 2021
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LAE Luminosity Function

• LAE Luminosity Function (LF) (2.9 < 𝑧 < 6.7) behind 17 lensing 
clusters
• 603 (high confidence) LAEs.
• We investigate the faint end of the LF: hunting the contributors to 

reionisation. 
• Improved statistics at log 𝐿!"# < 40.5 with respect to initial study 

(de la Vieuville et al. 2019). 
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Results – LAE Luminosity Function

• T. Tran et al. (in prep).
• Faint end slope: 𝛼 = −1.87
• Faint end turnover
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LAE/LBG intersection

• Start this analysis with the HFF and 
CLASH clusters (7 in total).

• We complement MUSE spectroscopy 
with the deepest HST photometry we 
have available today on the HFF and 
CLASH fields. 

• We use all available HST bands, Ks
from VLT and Spitzer/IRAC (3.6 and 
4.5𝜇𝑚) – Shipley et al. 2018 for the 
HFF, Postman et al. 2012 for the 
CLASH.

• We select LBGs using pure 
photometric redshifts 2.9 < 𝑧 < 6.7 –
Hyperz package and the integrated 
probability function.
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LBG Selection - HFF

Group A2744 A370 AS1063 M0416N M0416S

LAE only 24 8 6 14 5

LBG only <548 <515 <398 <189 <184

LAE+LBG 49 18 4 12 15

LAE+continuum 48 16 11 20 13

• LAE incompleteness have been calculated – used in the LF, will be used here also. 
! LBG multiple images
! LBG incompleteness/intersection incompleteness
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All populations
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SFR ~1 𝑀⊙/𝑦𝑟

SFR ~0.01 𝑀⊙/𝑦𝑟



LAE+continuum
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LBG only
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LAE only
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UV Magnitude 
Distribution



Upcoming challenges

1. LBG multiple images
" Done for the LAEs
# To do for the LBGs

2. Incompleteness treatment
" Done for the LAEs
# Needs to be done for the LBGs
# Needs to be done for the intersection…

3. Extend to the CLASH (short-term) and the full LLAMAS sample 
(longer-term).
# Photometry is significantly worse in some of these fields.
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Summary

• MUSE IFU observations 
• LLAMAS sample: 600+ LAEs at 

redshifts between 2.9 and 6.7.
• We probe luminosities down to 
log 𝐿!"# ≈ 39.5, much deeper 
than in blank field studies.
• Faint end of the LF slope 𝛼 =
− 1.87, faint end turnover.

• Preliminary results on the 
LAE/LBG intersection.
• ~2000 LBGs in the HFF fields 
2.9 < 𝑧 < 6.7 using 

photometric redshifts. 
• Photometry quality and selection 

effects are very important in 
LBG selection. 
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Photometry Comparison
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LAE and Continuum Sample
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Redshift Distribution
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Results – LAE Luminosity Function
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