1. High-Resolution Optical Spectrometer (HROS): SRD Description

General description

This instrument will provide high spectral resolution data in the optical range, suitable for detailed study of stars, quasars, and planet radial velocity programs.

Wavelength range

0.31µm- 1.1µ, goal 0.31-1.3µm

Discussion: working into the infrared is scientifically valuable, but CCD’s cut off at 1.1µm.  New detectors are needed to reach the long wavelength limit.

Field of view

10 arcsec

Slit length

A slit length of 5 arcsec is needed, with this separation between orders

Image quality

Image quality in the detector should be no worse than 0.2 arcsec FWHM

Spatial sampling

Sampling should be no coarser than 0.2 arcsec

Spectral resolution

R=50,000 (1 arc-sec slit, image slicer for R≥90,000)

Options: single slit, fiber feed for multiplexing

Sensitivity

Must maintain 30m aperture advantage over existing similar instruments.

2. CoDR Comments

Mostly technical comments for both the Santa Cruz and Colorado versions of HROS. 

· Santa Cruz design concerns:

· Mosaic grating fabrication/tolerancing

· Collimator mirror (cost risk)

· Colorado design concerns:

· No mechanical drawings or design

· As designed requires a 140 m3 vacuum container

· 32 large-format CCDs/dewars

3. MODRES option

The possibility of adding a fiber feed to the Santa Cruz HROS design (MTHR) that would provide multi-object spectroscopic capability over the full delivered field (~20() was proposed in the original study for this instrument in 2002. The concept is for a fiber positioner (not designed as part of the MTHR effort) to be placed in the TMT focal surface with the fibers feeding a collimator then using the MTHR cross-dispersing elements, camera and detectors. The focal-plane scale is such that each “fiber” will be a multi-fiber hexpack image slicer. With the nominal MTHR cross-disperser grating, the spectral resolution for 1(( fiber bundles would be R=2300. The idea would be to replace some or all of the WFOS capability with this add-on to MTHR. The limitation with respect to any of the WFOS designs under consideration would be light loss for a fiber system compared to a focal-plane slit mask design and possibly less effective sky subtraction with the fiber system.

The fiber positioner and associated atmospheric dispersion compensator and possibly field flattener/corrector designs have not been pursued as a part of any of the TMT studies to date.

In the MTHR design, the additions to the baseline high-dispersion elements are a fiber –feed collimator (moveable) and a pickoff mirror (moveable) and, if higher dispersion is required for the MOS/fiber mode the ability to swap out cross-dispersers. For the single-arm MTHR, the additional cost was estimated at $2.5M.

Questions to be addressed:

· Science case needs to be considered more deeply

· Science-based requirements need to be developed

· Operational model(s) need to be developed 

· Fiber positioner/feed required conceptual design and costing.
4. Required SAC reading

http://project.tmt.org:8080/docushare/dsweb/Get/Document5174/MTHR_feasibility_study.pdf
There is a well-developed broad science case here (40+ pages). 

