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Resolved Stellar Populations in the Local Group
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Resolved Stellar Populations in the Local Group

42

o

4

—~
o
o
o
a
)

~
Z
(@)
= O
<
Z
=
—
O
=
A

38

Minor Ax1s:.
-Giant Stre

| |

0P54™  48™  42™
RIGHT ASCENSION

F814W,0

Mpg14w,0

Brown—spheroid
130821

G1 Clump
(52146

Brown—odisk
129178

N Spur
103090

NGC205 Loop

134929

0 05 1

GC6_field
100560

15 2 0 056 1

1.5

NE Clump
19683

Mygosw,0 Tra14W,0




normalizec

Resolved Stellar Populations In the Local Group

[ ' T Y B! 7 l "
win [ W)
A YV W

I | I I' | Vv

e 1=22.0 \'—7‘34
:’J : Uiu'.""lv\'l'l ,I.',I;ﬂv"","i"d-i":.',',f".‘.’h";"[+ : : A ?ﬂ’", " # }w;( "I Y \ 'l/& "
; |

‘.' V |

- \ [
E ' ) n :3.3 0 V=233

v } T l X T
glp'-}\'ﬁl )-"J\‘ -,J'“ AT 'ﬁ\’\k! +,' "'U ""} "' "1)" “‘l }_“ ﬂH" 1\ '|’t‘ |
E ¥ |’f | /! 'J J

E 1—:313\_.;.
=AY Y P T f
S\"‘ l’-,.f\' [p’\t‘ \ Il .J"v "}'Lln v ‘..‘ n v “. ' | [J‘ I\‘V'.‘ ~ o Ya' L\ A |\‘. A\ "\ , ,r\‘ ,v._j* /\ U |
E |

" 4
E % | d ;) 1.6 V=231 L
RN AE VY L - LY AT 1] A Y Y , \'
E’{T\./J \J\ ﬁWJ ',\'f m r' Tﬂ? \“‘h\f If'.T ) Ad ¥ ‘u‘ A AT \)
:.. v 't.lu
e = 214 V=229
ETR t—t SRRy L o t i
‘Y i“‘kh'\'ﬁ.‘ 'l...J"\_/‘. T TS A4A™ ] \.'L' ‘.'1 " v -.: "/ J, \-s.m.,_, j v ,".' II’IT‘.

\ A
\

;1: 1. ’\—2?“' ’

e
Vot AW —\/\" /.,/NA"\ AN SN ""r"r‘

]—21 2 V=227
,"-.v,\ + ,"“ ,"l + t ¢ ., /“ + 'A"-"{,A.ﬁl .
/

4 }
= A AATNN
N \ W ', v BAAAANA N \/

T
ANV N
vV J

lI_ﬂ("c

21.1 V ‘32 8
o |

|_, \'r.,q'"\n u.

. , [=21.0 V=2 : L
8500 8‘3‘)0 86()() 865

GC6_field

100560

NE Clump
19683

Mygosw,0 Tra14W,0




The ELT era

Resolved Stellar Populations in the Local Volume

ELTs will unlock a huge range of new targets, including:

NGC 3109 & Sextans A (1.3 Mpc)
Spiral-dominated Sculptor Group (2-4 Mpc)
M83/NGC5128 grouping (4-5 Mpc)
NGC3379 (11 Mpc)

Virgo Cluster galaxies (16-17 Mpc)
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E-ELT Phase A Instrumentation Studies

EAGLE Multi-IFU, near-IR spectrometer

HARMONI Diffraction-limited, near-IR & optical IFU
OPTIMOS Seeing-limited/GLAO high-multiplex spectrograph
EPICS XAO imager/spectro-polarimeter for exo-planets

METIS Mid-IR (5-30pum) imager & spectrometer

CODEX Ultra-high-resolution optical spectrograph
Science lead: Martin Haehnelt (Cambridge)

MICADO Near-IR, high-resolution imaging camera

Sy Near-HR—higl et I

& ATLAS (LTAO rela




MICADO

e Multi-AO Imaging Camera for Deep Observatlons

Prrmary imaging field

e PI: Reinhard Genzel, MPE “approx. 53" across

 JHK imager

Primary Imaging Field

e 53” across, 3mas pixels

e high throughput

= 4x4 HAWAII 4RG detectors o :

e ~20 filter slots . / romsiabn o

service

mechanism

Xmas Tree Arm Focal plane

Xmas free

e 1.5mas & 4mas pixels L A
= imaging & spectroscopy A Y -

Xmas tree
selection

Davies et al. arXiv: 0909.2100 mechanism




EAGLE

e Multi-IFU, AO-corrected, near-IR spectrograph

e PI: Jean-Gabriel Cuby (Marselille) _
Evans et al. arXiv: 0909.1748

e End of Phase A: Sept 2009

' Durha
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EAGLE Baseline Design

e Mounted at gravity-invariant Nasmyth focus

Parameter

Specification

Patrol Field

eqv. 7 arcmin diameter

Science subfield (IFU FOV)

1.65 x 1.65 arcsec

Multiplex

20

Spatial Resolution

30% EE in 75mas (H-band)

Spectral resolving power

4,000 & 10,000

Wavelength range

0.8-2.5 um




EAGLE AO
Multi-Object Adaptive Optics (MOAO)

Multi-Object AO
CANARY: 2010-2012:
e Demonstrate MOAO in EAGLE config.

e Improve real-time control techniques
e Develop calibration techniques

CANARY

% Laser GS O LGS WFS (+DM)

% Natural GS O TT Sensor

® Science target IFU+DM
WFS-DM control loop




e Seeing = 0.657, t

EAGLE Point-source Performance

exp

e Two NGS configurations

IVEGA

S/N
[PSF1]

S/N
[PSF2]

= 20x1800s, R = 10,000

22.5

o6

438

KVEGA

S/N
[PSF1]

S/N
[PSF2]

23.5

28

24

22.5

53

42

24.5

13

10

23.5

23

20

/

24.5

11

10

Can also operate with just
telescope GLAO

4 mags deeper than
FLAMES LRO8 observations




HARMONI

e Near-IR & visible integral-field spectrograph

e PI: Niranjan Thatte (Oxford)

e End of Phase A: December 2009

UNIVERSITY OF

OXFORD

Science & Technology Facilities Council

UK Astronomy Technology Centre




HARMONI Specs

e Nasmyth focus, behind ATLAS LTAO module
- Can also run in other AO modes: noAO/GLAO, SCAO

Parameter

Specification

Field-of-view

Up to 5 x 10 arcsec

Spatial Resolution

Four scales:
4, 10, 20 & 40 mas/spaxel

Spectral resolving power

4,000, 10,000 & 20,000

Wavelength range

Optical (2 spectrographs):
0.5-0.82 pm

Near-IR (8 spectrographs):
0.82-2.4 pm




HARMONI Spatial Sampling

Best Highest
combination spatial
For non-AO For optimal of sensitivity resolution
& visible sensitvity and spatial (diffraction
observations (faint targets) resolution limited)

5" x 10"

2.5" x 5"
125" % 25"

0.5" x 1.0"




HARMONI Point-source Performance

= Seeing = 0.8, t, =25 hrs, S/N =5, LTAO

e R and H bands as representative of optical/near-IR
(FWHM ~ 200 & 8 mas, respectively)

4 mas

20 mas

Spectral Resolution

RAB

HAB

RAB

4,000

24.2

27.1

25.1

10,000

23.2

26.4

24.4

20,000

22.5

25.7

23.7

In modest conditions (or without AO) can still exploit the
E-ELT for factor of 25 in speed in the red optical cf. VLT-MUSE




OPTIMOS-EVE

Two parallel studies for a large multiplex MOS
OPTIMOS-EVE: Francois Hammer & Gavin Dalton
OPTIMOS-DIORAMAS: Olivier Le Fevre

End of Phase A: Feb 2010
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OPTIMOS Specs

Extreme Visual Explorer

Parameter

Specification

Patrol Field

7 arcmin

Multiplex

300 point sources

Deployable IFUs

Up to 6 x 12 arcsec

Spatial Resolution

Seeing-limited/GLAO

Spectral resolving power

5,000 & 40,000

Wavelength range

Optical (B) thru’ to H




Stellar Populations with the E-ELT

e Arange of capabilities for stellar pops. programmes:

VLT analogy ===lp £|T

FLAMES (+JH bands) OPTIMOS-EVE

KMOS (+A0) EAGLE

SINFONI (+vis.) HARMONI




Summary

e First generation suite to be decided in the coming year

Huge potential for spectroscopy of stellar populations!

.
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Phase A Studies: Field-of-view
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Phase A Studies: Spatial Sampling
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Phase A Studies: Spectral Resolution
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