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Top Level Scientific Driver:

- Investigate the physical processes which drive
galaxy formation and evolution over redshift
range 1<z<10.

- Map the variations in star formation histories,

spatially resolved star-formation properties,
and merger rates

- Obtain dynamical masses of well-defined
samples of galaxies across a wide range of
environments at a series of progressively
earlier epochs

Coros



I: The Masses and Growth of
Galaxies

0
10 12 14 18 18 20 22 24
observed wavelength {um)

Abell 1835

rest wavelangth (A)
6500 8800

228 230 232 234 238 238 240
observed wavelength (um)

SCUBA galaxy SMM SPIFFI spectra of the central 2 arcsec of
J14011+0252 (z=2.565) J1c indicates SMM J14011+0252 has been

forming stars for several hundred Myrs
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J104455.04—012802.2 (7=5.80)
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Ly Limit .

JOA3645.B5+005453.3 [r:

J130508.26-+035626,3 (2=599)

fy (16 T erg s em™2 271y

Abell 1835 IR1916 - the Farthest Galaxy - Seen in the Near-Infrared
(VLT ANTU + ISAAC)
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I1: Extremely High-Redshift
_ Galaxies and Re-ionisation

" | .

' e iy '..:n: _ v e : o T 3 e
Surface densities of Lyman-a WFPC-2 image of A2218 with

emitters in cosmological arclets marked

simulations (Barton et al., 2004,

ApJ 604, L1)

-IMOS
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EROs, K<21,R-K>5

EDICS z=0.8 cluster
B |

wennac vhandra sources

Siwsted z=2.2 line emitters

XMM LSS z=A cluster SCUBA to confusion limit

EROs, K<20,R-K > 4.5
EROs, K<21,1-K>43,J-K>23
-

SCUBA to 5mJy

SCUBA to 8mdJy
| |

19 20
K(Vega) magnitude
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Spatially-resolved (3-D) spectroscopy
Multiplexed spectroscopic observations

Observations across the J H, and K
iInfrared atmospheric windows

Versatile capability to address new
scientific problems

Coros



Science Requirements

Reqguirement

Baseline Desian

Throughput
(excl tel/atm/det)

J=20%0, H=30%0, K=30%0

Sensitivity
(0.6 arcsec seeing)

56 8hr: J=21.2, H=21.0, K=19.2

Wavelength coverage

1.0 to 2.45 pm

Spectral Resolution

R=3400,3800,3800 (J,H,K)

Number of IFUs

24

Extent of each IFU

2.8 X 2.8 sq. arc seconds

Spatial Sampling

0.2 arc seconds

Patrol field

7.2 arcmin diameter circle

Close packing of IFUs

>3 within 1 sq arcmin

Closest approach of IFUs

>3 pairs of IFUs separated by 6 arcsec

@ Panoramic Near-Infrared Astronomy 9-10% Nov 2005




‘Systems Architecture

science field

guider field
@ 30 arcmin

M10 - 48 off
rotator flange | = 20202020000000—— 44— — " !
Z=0
overall @2075 mm
o
. | calibration
source(s)
LoybddREDSA00 | | = pickef mode ‘ | Leyglocl)geRde;d 5160
cooler 1 % filter wheel(s) i f cooler
- & IFU module ‘ IFU module bench -
[ | | =

spectrometer module
[ one of three ]

spectrometer module
[ one of three ]

radiation shield electronics

Z= 1450L

electronics detector access panel
[one of three ]




Optical Design
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Simulations o

KMOS Pickoff Arm Simulator
1

i . l o -
: P - N
tne PICK-0TTs
Science Case Setup No. Obects.
Assigned
N %
1. EROS-1 NTT 1 24 80
30 objects 2 6 20
Total 30 100
2. EROS-2 FDF 1 24 31
77 objects 2 24 31
3 17 22
Total 65 84
3. EROS-3 GOODS ACS |1 24 50
48 objects - 20 42
D 3 6
Total 47 98
4. EROS-4 GOODS ACS |1 24 67
30 objects 2 10 33
= 30 100
Total
5. EDISCS CLUSTER 1 24 44
55 objects 2 20 36
3 10 18
Total 54 98










‘Ring’ Mirror

Calibration Sphere ‘ _

Filter Wheels (6)

IFU Module (3)
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IFU Module (3)
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~J Module

pickoff subfields combined to produce

single output slit; each subfield re-imaged on
to 14x14 element image slicer

- Diamond-machined monolithic optics (Al) to

e
a

- A

Iminate thermal effects and minimize
ignment errors

| reflective, gold-coated, achromatic design

- Anamorphic magnification produces regular
spatial sampling on sky (0.2 arcsec) with
Nyquist sampling of spectra

Coros



Single IFU optics

Pupil re-imaging mirror

/ % -._..::.::::;i _ !
<«—— IFU pre-optics N

Image slicer
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=Zr"-:_ﬂ*:';“I?Iurg & play installation into GNIRS

_____+ On-sky commissioning 5-8 April, 2004
» Throughput efficiencies:

o
©

o
)

74% (J)
82% (H)
89% (K)

Throughput compared to slit

X monochromatic
O Meanin band X,J,H,K
Global model fit

e prediction from metrology

1.500 2.000

Wavelength (um)
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spectrograpn Module

- Modular spectrograph subsystems (3)

- Toroidal reflective collimator and 6-element
transmissive achromatic camera

.- 6-position grating wheel: optimized J,H,K
gratings bands with options for a z-band
grating and two lower resolution gratings

Each with 1 Hawall-2RG 2048x2048 detector

Ciros






Spectrograph Design

Panoramic Near-Infrared Astronomy
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Window | Wavelength Spectral Resolution -
range for the range
window (no overlap)

(W |Lasmiesm [oam [0

~ 1JH |1.05um-1.85um 1500



Temperature Dependence of Quantum Efficiency of 2Kx2K arrays
Hawaii-2RG MBE & Hawaii2 LPE
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Status and Schedule
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