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Is the E-ELT really big?! :)
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> Evolution of low-mass cut-off with metallicity
» What do low-mass, low metallicity BDs look like?
» How does the opacity limit depends on metallicity?
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Some details on the simulations...

Technical data

> J, H, K-band Laser Tomography AO (LTAO) simulated
PSFs (DRM technical database):

D=42m, 6 LGS, seeing = 0.8" at 0.5um, zd =0 (zd = 30,60 only
for the K-band) - PSF fits by J. Liske

> Pixel scale: 2, 2.6, 3.5 mas (PSF sampling) and 5 mas
> Fov=2" x 2" :

v The PSF does not vary in the region

v No contamination by field stars and galaxies



Technical data

Variable
background

Due to stelfariight teflected by dust:
Unresolved - variation lenghtscale < PSF FWHM

!

additional source of noise

Typical emission nebulosity has blue colors: (J-H) ~ -0.9, (H-K) ~ -0.6

Background level of J ~23.9,H~ 24.8 and K ~ 25.4



Scientific inputs

Input star catalog:

> Chabrier (2005) IMF + Baraffe (2003) evolutionary tracks

for t = 5 Myr and solar metallicity:

100 stars from 2 to 0.003 MO uniformly distributed in a

circular area with R = 1 arcsec

i

DMo = 18.5 (LMC, Freedman

et al. 2001)



Scientil

Input ¢

> Chabrier (2005) IMF + Ba

for t = 5 Myr and solar metz

100 stars from 2 to 0.003

circular area with R =1 arc

DMo = 18.5 (LMC, Freedman

et al. 2001)
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Scientific inputs
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Need to reach M = 10 Mjup : |

J~29.1,H~28.7 and K ~ 28.2 with S/N=10




Create a catalog
for the star forming
region

Simulation !

g g Select the filter:
ipeiline J.H.K
/ l
Select the zenith Select the pixel
‘ distance: —— scale: )
zd=0,30,60 2,2.6,3.5,5 mas/pix

4

Choose the type
of simulation:
uniform/variable
background

L

images

2. LBCImSim (Grazian et al. 2004)

I
1. IRAF mkobjects ‘ Generate the
I

Perform crowded
field photometry

DAOPHOT/ALLSTAR/ALLFRAME

(StetSOn 1 987, 1 994) Produce alcatalog

with positions &

magnitudes

/\

Estimate the .
_ Estimate the
recovered fraction =
magnitude scatter
of stars




25 K-band images

Uniform background

Sky = 13 mag/arcsec?

Pixel scale = 3.5 mas

MAD




25 H - band images Uniform background

t..,=1h

exp
Sky = 14 mag/arcsec?

Pixel scale = 2.6 mas




10 J-band images

Uniform background

t..,=1h

exp
Sky = 16 mag/arcsec?

Pixel scale =2 mas

2”



Image reduction

PSF-photometry with
DAOPHOT/ALLSTAR:

- Analytical + numerical

i 1

Moffat function Residual matrix

B =2.5)

Median of the ‘

subtracted images




Magnitude scatter: ~ © = \/ %  (input ~ recov ered)’

Huni 2.6 29.6 29.2 28.0
Hvar 2.6 29.0 28.6 27.3

é Hvar 5 27.6 > 25.8 24.0
Kuni 3.5 29.8 29.3 27.6
Kvar 3.5 29.5 28.8 27.5

<: Kvar 9 28.4 :> 27.8 26.2
Kzd30 3.5 28.8 28.6 28.6
Kzd60 3.5 28.6 28.3 27.5




Zenith distance

Limiting magnitude

decreases of ~ 1 mag

Scatter increases for

K> 26 mag
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To increase the statistics: 10,000 stars in a circle of radius 10’

o to preserve the stellar density




Completeness

Recovered Fraction
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Recovered Fraction
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Recovered Fraction
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Recovered fraction of stars at different

magnitudes and masses

J 29.15 294 24 16
H 28.8 @ 294 18 12
K 28.6 29.3 17 9

We accomplish proposal goal and reach:

J~29.1,H~28.8 and K ~ 28.6 with S/IN=10




Variable background

The presence of variable background decreases the S/N at

a certain magnitude

Typical emission nebulosity has
blue colors:

(J-H) ~ -0.9, (H-K) ~ -0.6

We reach
J~29.1, H~ 28.8, K~ 28.6

but with 5 £ S/IN <10

Limiting Magnitude
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Conclusions
- We reach J, K~ 29 1-28. 6 mag (~17-24 Mjup, 90%

completeness) and 29. 3-29 4 mag (~9 16 Mjup 50%

completeness) W|th 5 < SIN s 10 m Ttot = 60h + overh (if
o _

pixel scale <4 mas!.‘).,. & g

‘With E-ELT we will observe: \ _

i

> Nearly complete\ sample\ of young BDs above the

deuterium-burning limit (M~ 1jVIJup) in LMC and possibly

in other gaIaX|es

»> PMOs (M = 10 Muup) in the LMC in favorable conditions




Required improvements
> Completeness analysis perfbrmed only for zd = 0 but
LMC has 5 = -69° need PSF fits for LTAO K-band PSF
with zd=30,60 - .
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> Feed directly to DAOPHOT the analytical form of the

LTAO PSF —
»dry to use another crowde!fmld photometry software

such as Starflnder







Stellar light reflected by dust: reflection nebulosity with a total reprocessed emission in
the K-band equivalent to 1/10 of the solar luminosity in that band, and typical emission
nebulosity blue colors (J-H)=-0.9, (H-K0)= -0.6, we obtain a background level of

J=239,H=24.8 and K=25.4

5 Mjup with t =1 Myr -> Mj~10.6, Mh~ 10.2, Mk~9.7
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