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Change in Instrument development strategy:

· NSF Style Proposal Sequence for Instrument development.

· Proposals Due 9/14 Board OK 10/26 after external review.

Site:

· Primary Wind vector from NW (interesting) counter to Gemini Wind Rose (El Nino).

Program Options to be included in the Base Proposal. A proposal that does not address the options is not responsive.

Cost Proposals & Cost sharing weighted in consideration.

High Throughput Optical Spectrograph

· Requirements

· Optimized for High Throughput at R ≤ out to 8500Å

· UV Response to atmospheric cutoff (3200 required, 3050 Å desirable)

· Spectral PSF consistency appropriate to better than 1% sky subtraction over the useful field of view. Metric TBD ΔD(80) / D(80) < XX.

· Flexure <0.1 pix / hr

· Program Options

· R up to 20,000 at lower throughput

· Operation to 1 um

· ADC Correction to X

· 3’ FOV w/Multi-slit Mask

· Cassette-style (or equiv) slit mask exchange

· Class C Goals

· > 3’ FOV w/Multi-slit Mask

· Image Slicer / dissector / Durham thingy

IR Imager

· Requirements

· 0.08” pixels

· > 80” FOV

· > 6 Filter Positions

· Cryo Pupil Stop D(80)<1% of Pupil Size

· Throughput > 30% with detectors and filters

· 1-2.5um

· 2.5um dark current <1e-/sec

· 1.6”x1.6” subarray (20x20 pixels) readout at 100Hz

· Program Options

· ~20 filter positions

· FOV > 200”

· 1.6”x1.6” subarray readout at 20Hz

· Class C Goals

· Provision for Tunable filter (FP)

· R<2000 Grisms + Aperture Masks

· Coronograph

· >4um operation

IFU Bench-Mounted Optical Spectrograph

· Requirements

· 2d Coverage 

· 0.15”/pixel (f16 beam)

· Minimum of 1000 contiguous spatial samples less than 1% (TBD) cross-talk introduced by atmospheric seeing.

· R up to 30,000

· Lowest spectral resolution to cover 1 octave in λ on detector

· Better than 15% throughput at 3500Ă (including CCD + telescope)

· Flexture < 0.04 pix/hr

· Sky subtraction 2%  over 180° field rotation

· Multiple fibers in fixed sky pattern (or applicable sky suppression strategy).

· Operation to 1um.

· Program Options

· > 15% throughput at λ < 3500 (including CCD + telescope)

· Sky subtraction 1%  over 180° field rotation

· Provision for linear fiber slit translation.

· Class C Goals

· Multiple IFU – 1000 spatial samples divided between several deployable heads.

· Operation to 1.4 um with necessary thermal suppression

Near IR Spectrograph

· Requirements

· 0.1” / pixel

· 0.9-2.5 um

· R <=18000 (2 pixels)

· Detector > 1024x1024 < 0.1e-/sec R<30e-

· Slit > 20”

· Throughput > 30% w/detector

· Flexture < 01 pixel/hour worst case

· Program Options

· 0.3”/pixel for median seeing

· R>20,000

· Cross-dispersion 0.9-2.5 um

· IFU

· Detector >2048x2048 < 0.01e-/sec Read <e-

· Class C Goals

· 0.9-5.5 um operation

· Slit 200”

Optical Imager

· Requirements

· 0.1” / pixel

· 5’x5’ FOV

· ADC

· 3200 Å

· Provision for a minimum of 6 filters 

· Throughput (1um has weight): 



U


TBD

Peak

>50%

1 um

TBD

· Program Options

· Space for Tunable filter that gives a resolution of 100-800 over XX’ FOV.

· Class C Goals

· More filters 

· Tunable Filters

Science Requirements

A. Photometry - Visual and IR

High Spatial resolution of point sources

0.25” FWHM

Astrometry limits: 0.001”/20 years 1.4um

Point Magnitude Limits: 20 to 22 K, 24 to 25 B, V=25 S/N=25 1200 sec (example Scaled off Blanco)
Field crowding: 0.2 stars/ arc sec

Field densities for clusters range from those found in the centers of globular clusters such as M3 (With field densities of roughly 0.2/sq arc sec to a limiting magnitude of B=21) to those like 47Tuc (with densities of 6/sq arc sec to a limiting magnitude of B=21). For  close binary (and planetary) systems separations range from 0.2” to 0.05” with magnitude contrasts of  10 $^{4}$. 

Sampling: 0.08”/pixel

Sampling requirements are listed in the study by Diaz, located on the SAC web site. They roughly translate into a need for 0.08” sampling at 1.2 um.
Narrow Band Imaging in emission lines 

R~1000 SII lines

Resolution: R~100

FOV: 2’ IR, 8’ Visual

Emission line table

Surface Photometry

Magnitude limits: B=28.5, K=?

FOV: 4’ IR, 8-10’ Visual

Scattered light (far field): B=30, K=?

Broadband
High Speed Photometry

Diffuse light in clusters of galaxies, faint surf photometry of arcs in radio galaxies, spiral disks
Rates: 10 hz, (100hz?)

FOV: 10x10” (1.6x1.6”)  2 Windows   (Comparisons) 

Mag >22-23 V

Simultaneous differential photometry 
Pulsars, white dwarfs, agns, variable stars in isolated fields, variable stars in cluster centers (RR Lyrae, Cepheids, flair stars)

B. Spectroscopy 

Low resolution IR

R Band in Carbon Stars, Redshift, BH in Cen A.
a. R=200 to 6000 (night sky OH)

b. FOV? Density? GC

c. Magnitude limits: K= ??

d. λλ >

Low Resolution UV-Visual

Spectrophotometry of AGNs, emission line measurements of diffuse ionized gas, spectrophotometry of faint surface brightness continuum sources (R galaxy arcs, spiral arms). Galaxy Continuum Energy Distribution, diagnostics.
R=2000 to 5000

FOV? Density?

S/N = 10:1? At (rates?)

Moderate resolution IR

Diagnostics – Nova, kinematics, obscured GC, dusty galaxies

R~10K-20K

FOV? Density?

λλ > 2.4 desirable

Moderate resolution UV-Visual

Physical conditions in gaseous nebulae (galactic and extragalactic), Emission line radial velocities & abundances, Absorption line radial velocities

R>= 20,000

Magnitude limits (B)? Sky Limit: 30 stars over 8’ FOV / 22mag/”2
V=21 S/N~30 R=1000 in 10000 sec. FOV 15”   Density ? GC

λλ 3450 – 1 micron

High resolution Visual (UV&IR)

Abundance measurements magnetic fields in solar type stars 

R~ 100,000

60” FOV 

Magnitude limits (B)

λλ 3050 – 1 micron

C. Polarimetry

Wrong telescope for this.

D. Implications for Telescope and Instrument Parameters and Operational

A. What instruments chosen and why

B. Instrument specifications (bullets, A,B,C,D priorities)

C. Cost estimates

D. Observational strategies

i. Scheduling

ii. Synoptic

iii. Serendipitous
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