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The optical performance of a large, optically fast, all-refracting spectrograph camera is extremele semeitential temperature changes which might occur durii
extended single observationyas the duration of an observing run, and/or on seasonal time sda®rall temperature change/ea at he lesel of a few degees C, will lead t
changes In the refragl indices of the glasses and the coupling medium, changes in the lens-element geometries and in the dimensions of the lens cell. These effec

design-specific manner to cause potential changes of focus and magnification within the camera as well as inherent loss of image quality.

We haveused an optical design technigue originallydigped for the S®’s BINOSPEC instrument in order to produce a construction optical design for thegle
IMACS Short camera. This design combines temperature-dependent parameter variations iragubataiveir net effect upon focus and magnification is ypagseduced t
negligible residuals, without the use of high-expansion plasticgaiae-c.t.e." mechanisms or ao#i ntrol within the lens cell.

The seasonal temperature variations at the Magellan telescopes on Las Companas, Chile, are largely limited to (-4 Yer+#QiCtlee spectrograph is required to 6
ate without a significant change of plate scale at the detdo®iIMACS Short camera Is pagsy athermalized by using the dn/dT of the liquid optical couplant betwe:

lenses.
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Fabry-Perot etalons, and so ofiMACS has tw camera
avallable, one with a grating dispersion and and one

- grism dispersion.A dewa with an (8192 x 8192)-p#&{
CCD detector array and an XYZ flexure-control stage
be swapped between the awameras, which share !
same dear window/field flattener as the last optical
) ment. Thegrism-dispersed Short camerawénd the righ
LONG CAMERA of the figure, has a (27 x 27)-arcmin field ofwien the
sky (The corners of the field are lopped loy the telescor
< field of view.), with an imaging scale of 5 pixels per arc

\

The original pre-construction design of the S

N camera, before athermization was considered, was a
N ment camera with three aspheric surfaces and énay

\ glass suiices. Hwever, before Bbrication commence

the concept of using the optical couplant to thermally

< vate a spectrograph camera had beenvetped fo

SRINLRN BINOSPEC by H. WEpps and D. G. &bricant. Applyin

BRI this nev method to the Short camera resulted In the cL

N R R design which is not only thermally compensated, but/¢

NN R ers better images and eliminates one element, one a:

surface, and twar-glass surfaces from the design.

A full-scale drawing of the IMACS Short camer
shovn at the left. The blue regions are the couplant

N The monochromatic image diameters (using th@el
N A elliptical pupil), are 24.2 +/- 6.7 micronsyeaage wer all
N\ \ field angles and awvdengths, without refocus. The me
A mum lateral color i1s 20.5 micron®©ver the (-4 to +20)-
NHIGEN temperature range, the focus varies +/-12 microns, al
N\ scale varies by +/-0.014%.

3 A thermal analysis of the cameravgg a naximurr
thermal time constant of about 1 hour for the centigibn
| of the last fluid lens In the quartet. Rapid changes in
perature will be mitigated by wrapping the camera w
X few inches of insulation.

(scaleis 1:1)

The authors would |& to hank Dan Fabricant of SAfor his important contributions to pioneering this athermalization process, Alan Dressler of OCIW as PC&
for considering the use of this method, and Bruce BwelcOCIW for providing the original figures for this poster.




