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By adding a prism-cross-dispersed echellette grating as an optional module to the Inamori Magellan Areal Camera and Spectr@@pofhdiate spectra from (O

- 1.10) microns of 12 simultaneous objects may be setii@ith a resolution of R = 20,000 for 0.5-arcsec slit width and a 6.0-arcsec slit laigtladditional cost of this mod
IS on the order of $50,000.

This echellette module Is intended for studies of stellar abundances whergd¢ihe deg sufEciently denserdhe 15-arcmin IMACS (Eeld of wdo take advantage of th

multi-slit capability Such applications include the study of Galactic bulge stars, stars in local gaxpesg, stars in Galactic globular and open clusters, and the integrat
of extragalactic globular cluster systems.

IMACS Is an optical spectrograph intendec
use on the Magellan | telescope at Las Camp
Chile. IMACS mounts at the Nasmyth focus and
two cameras allable, one with a grating dispersi
and and one with grism dispersiohe grating
SHORT CAMERA driven camera has an unvignetted 15x15-arcmin
of view on the sk, imaged onto an 8192x8192-pl
CCD detector arrayesulting in an imaging scale o
pixels per arcsec. The Magellan | telescope he

. atmospheric dispersion corrector which does Grating
1} \\\ vighette wer this (Eeld of we
| AN LI Shavn at the left are the IMACS opticsThe
o 7 telescope focal surface is just to the left of the |
- e lens. The(Eeld lens funnels the light from the t ?
scopes -arcmin Eeld of vieinto the collimatal
which forms a pupil at the circleA large wheel witl Prism
LONG CAMERA six positions may hold mirrors, gratings, gris
Fabry-Perot etalons, and the IMACS-E echell |
module described here. Light ¥&ing straigh
through goes to the short focal length camera o
right, while light from IMACS-E goes to the lot

focal length camera at the 45-degree anglevbelo Envelope
Camera

Showvn at the left Is the echellette pattern at
detector Note that the ertical and horizontal scal
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. . . . . . . are not the same; the entire pattern, spanning {O.
o e | 1.04}-microns in 10 orders, Is actually about
6051 arcminutes wide and 15 arcminutes lorihe mimu: Above is a dawing of the physical layout of IMACS-E, siing the front and bac
o mum slit length is 5.0 arcsec which should be r surfaces of each of the optics. The outline is tvalable space emlope into which th
o5 T ey G M I than adequate for the typical {0.5 to 0.8}-arcsec module must Et. Also shown are the last lens element of the collimator and the
S Ing conditions expected for the Magellan telescc element of the long cameralhe cross-dispersing element is a 13-degree fused
= — — — The resolution is R=50,000/pixel, or R=21,000Af prism, which operates in double pass. The grating is a 245 lines/mm, 37-degre
S 0L L mmr amr ae 4 Sots 5673 aams 7564 o | jected 0.5-arcsec slit}. angle grating.The steep grating anglevgs an aamorphic demagniCEcation of about
s - Objects may be placed ymhere wer a making both the slit and the \slappear narrower in the dispersion direction, boo:
° e 10x15-arcmin area on the yskdepending on hoe both the dispersion per slit and they skea wer which slits may be placed. The b:
0590 e N — | mL_lch of the red qrders one is willing to losBy corner of the grating peeking beyond theakwpe will probably be ground off.
3946 o — — === using ordeiseparating (Elters, the number of ob
77 339 may be Increased dramaticallifhe most gtreme
o — case wuld be separating out one orderwhich cas
i . . . . . 6982| o ] IMACS-E cross-dispersion serves to sepi
0.6 0.4 0.2 0 0.2 0.4 0.6 0.8 1

unwanted orders, pventing contamination. This

mode would allov up to éout 80 objects to |
observed simultaneously.
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IMA CS-E on the Magellan telescope will be perfectly suited to study the detailed chemical composition of stars in the Galactic bulge, Local Group galaxies, in particular the dwarf spheroidal galaxies (dSphs), and the Madlellsese chsas. hic
resolution spectra are required of objects whicrelamhgh spatial densitytaking advantage of IMACS-E'multi-object capabillity.

Because metals in the atmospheres of stars resect the sum of the metal production fronoali gemerations, the chemical abundancesatkefiom the spectra provide a fossil record of the integrated chematatien history This is greatly aided by thadt
that red giant branch (RGB) starssbarain sequence lifetimes ~1-15 Gyr; thus it is possible to study the chemistry of RGB stars with a large range in age, which can provide & détaladtaehemical wlution. Thechemical composition depends upon

details of suchdctors as the star formation rate, nucleosynthesis yields as a function of stellar mass, the initial mass function, mass loss from the system, an@Ethengofingerktellar gs. Althoughtheoretical predictions exist for these parameters our u
standing will be greatly enhanced by observational constraints, which could be obtained with IMACS-E.

The Carina dSph is an especially interesting object, as its CMD shows that it contains multiple stellar populations with distinct ages; these are indicated in\be Abgitines pdcouliar aspect of the Carina CMD is its RGB, which observed to be gu
row, and indicates that the spread in giant branch width due to age is nearly exactly made-up for by a spread in.mMdtalbpgctra of the Carina RGB stars are expected to resemble the S/N and resolving power of the Galactic halo red giant spectra
above (Bure. Wth IMACS-E we expect to obtain spectra of at least 15 to 30 Carina RGB stars per nightngia@oal single-object high-resolution spectrograph would be unable to compete with the gfGEo@nproposed echellette.

The (Enal (Egure ebddhows part of a spectrum of a red giant star in the bulge of the Galaxy with [Fe/H]=-1, at R=17,000 and S/N ~ 50, which were used for an early measurement of the bulge chemical compOSitospddteal M produce super
resolving power and S/N in a fraction of the time, but will be useful for the more metal-poor bulge stars.




