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OVERVIEW KEY DESIGN REQUIREMENTS

e The GMT-Consortium Large Earth Finder (G-CLEF) is a fiber fed, optical echelle spectrograph that has been selected Requirement Title Requirement Statement
as a first light instrument for the Giant Magellan Telescope (GMT) currently under construction at the Las Campanas Meet requirements at GMT 75™ percentile seeing, with a full width half maximum
Observatory in Chile’s Atacama desert region. We designed G-CLEF as a general-purpose echelle spectrograph with (FWHM) of 0.79 arc seconds

precisipn radial velocity (PRV) capabili?y used for ex.oplanet detectiqq. The rad@al velocity (RV) prec.ision goal of G- . Provide an Optical Feed which deploys into the telescope beam and relays light into the
CLEF 1s 10 cm/sec, necessary for detection of Earth-sized planets orbiting stars like our Sun in the habitable zone. Optical Feed G-CLEF Fiber Feed System

Seeing Conditions

e Stability 1n instruments of this Provide an instrument flexure and defocus sensing system which measures flexure-

type is typically affected by TC"““"Y Fold Flexure and Defocus Detection induced telescope to instrument guide and focus offsets. Send these offsets to the GMT
changes in temperature, orienta- j OpucalRelay ARC telescope Control System for correction

tion, and air pressure as well as
vibrations caused by telescope
tracking. For these reasons, we
have chosen to enclose G-
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CLEF’s spectrograph in a ther- 108,000 (Pupil Sliced)
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High Th hput (HT) M 1th tral Resolution = 1
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Medium Throughput (MT) Mode with Spectral Resolution = 35,000

Estimated Instrument Throughput Wavelengihiom)
G-CLEF on GMT’s 350 38% | 4.7%
Azimuth Platform S — (Includes all pre-optics and fiber 500 8.1% | 10.1%
Enclosure run, excludes the telescope. As- 650 7.6% | 9.4%
sumes 75% seeing or 0.79” and a 800 8.8%

Gaussian PSF) 900
G-CLEF SPECTROGRAPH OPTICAL DESIGN | o . | |
Brightness Limit Function with target brightness of My = 6 (or fainter)

Emerging from the fiber feed and passing through a focal ratio converter, an /8 beam follows the following optical path:

Atmospheric Dispersion Com- : : g . :
Provide on-instrument atmospheric dispersion compensation

1.Reflected off an off-axis parabolic collimator pensation
2.Reflected and dispersed from the Echelle grating , , 0 - all mod 1 <9
3.Reflected (2nd pass) off the off-axis parabolic collimator and focused Operating Air Mass perate 1n all modes with air mass <

4.Reflected off a cylindrical Mangin fold mirror

5.Reflected and collimated off an elliptical transfer mirror (M2) PRV Measurement Precision
6.Red wavelengths are transmitted, Blue reflected by a dichroic into separate Blue and Red camera systems

7.Each band passes through separate Blue or Red cross-dispersers

8.Each band passes separately through a multi-lens camera (Blue and Red) FRONT END SUB-SYSTEM ON GMT’s GIR ASSEMBLY
9.Each band 1s imaged by a 90 mm X 90 mm CCD (Blue and Red)

Capable of making single PRV measurements with a radial velocity single measurement
precision of 40 — 50 cm/second with a goal of 10 cm/second.
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