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Abstract Lens Image Quality Tests

Prototype System Tests

_ _ To ensure that these lenses could take sciegaality astronomical The selected COTS components were assembled into a
We present a conceptual design for a low resolution - comp . .
.p P 9 _ data, we attached the collimator Ie_ns and the camera lens to the spectrographon an optical bench this spectrographwasfed using
optical spectrograph for the Astronqmlcal .Observator_y selected CCD to perform observations of the Pleiades star clustqlll 5 625> Y fiber optic cable illuminated by an /4.9 telescope
of Cordoba 1.54m telescope. The simple instrument | (RA: 03:47:24, DEC: 241 @ nihk pixel scale for the collimator

smulatorfeclhg an Integrating sphere Lightfrom an Hgarc lamp

Watdt intd thi ifegrhatin ard-In&tibet Bt triisBimdiated
\%@ténﬁ@uﬂi cofrespondto 1.72% in the sky

required to cover a broad wavelength range (408GA YR OF YSN} 6SNB po®pékLIAESE |
<9000A with 3000A simultaneous coverage) at a seeing conditions were smaller than 1 pigel2e 0 > U KA a
resolution of R <k &< 500, allowing its use as a versat||gil direct probe into image quality

astronomical spectrograph. In particular, we explore thE
use of inexpensive commerc@#if-the-shelflenses,

. . L We note that, usingthis system,we achieveda FWHMof 8,5A for
¢KS Yskhy C2la 2% 0KS aul Na A theFHg 1thes hrd 57699 dnd5 790k and'sPhultarbouddVerag dbd

)

| _ see If this degraded as a function of distance from the center of t 32004, both aspredicted
gratings, and a CCD system to create a small and sim CCD, we plot the FWHM of each star against its distance from |
spectrograph that has reasonable performance. We center of our image. We measure no significant change in the Inthe extremecaseof a 10> Yspot correspondingo 0.27% in the
carefully measure properties of the lenses and FWHM over a 10mm field radius, which was to be expected givelll  sky (if higherresolutionwasdesiredat the expenseof throughput),

these lenses' use for 35mfim photography. we can achievea FWHMof ~1A for the samelines We conclude

that evenin the extremecase,we are not limited by the quality of
the opticsin our prototype but rather by slit width.

demonstrate that they have excellent image quality ang
high throughput

Introduction

»

The field of modern astronomy is focused on studying the univer
at large and small scales. Several large scale surveys are curre
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underway or planned, particularly in the southern hemisphere. N 200mm Focal Length, 4 FWHM . _180mm Focal Lengh, 28 FWHM
These surveys, such as DES and LSST, will discover enormous W . T T . . ___________________ T .
numbers of interesting targets that require spectroscopic follow I N W W S S o S S SR S W
up. Furthermore, various planetary transit and variability surveys L T T T P ..................................................................
are Curl’ently in Opera’[ion that Identlfy I’ela’[ively bnght ObjeCtS. 225_ 4444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 225_ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
These SOI"[S Of SurveyS, among many O’[herS, require SpeCtI’OSCO %20_ ....................................................................................................... %20- _____________________________________ _________________________________________________________________
follow-up studies in order to realize their full Scientific potential. :. .......................................... o L : ___________________________________ R
We describe a conceptual design for a simple spectrograph for t z ; ; ; ; ; 2 ; ; ; i ;
1.54m,f/4.9 telescope at the Astronomical Observatory of Cordol R T osmceromoemerem
In Argentina. We concentrate on an instrument with moderate Throughput Analysis

resolution and relatively wide wavelength coverage. The budget
the instrument is small; as a result, we have carefully investigate
the use of commerciabff-the-shelf components in the design of
the Instrument.

We also wanted to test the throughput of each of these lenses to
ensure there were no significant losses in our wavelength range
Interest. We used several laser diodes and a laser power meter
with a Si photodiode to measure incident power through open ai
and though the collimator and the camera lenses individually. A
separate system was used to measure relative throughput of a
separate Nikon 50mm focal lenglinsfor comparison.

Science Goals and Preliminary Design

We desire a spectrograph that would allow the 1.54m telescope
Cordoba to be used for initial spectroscopic classification of
Interesting or unusual objects found in imaging surveys. Optical
spectroscopy at lovio-moderate resolution opens a few avenues
of exploration, including but not limited to identification of quasi
auStftrN 262S00a o6v{hQaov | yR

We expect that, assuming the behavior of all Nikon lenses are
similar, that the throughput will never drop >50% for our

wavelength range of interest. ) X ,
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We have chosenfor this project to usethe following commercia
off-the-shelf(COTSomponents

A Nikon200mm focallength,f/ 4 photographidens(collimator)
A Nikon180mm focallength,f/ 2.8 photographidens(camera)

A 300line/mm, 80004 blazedShimadztholographicgrating

A SantaBarbaraGroup(SBIGBEB300M 3326x2504 pixel (5.4>m x
5.4>m)CCD

Conclusion

Usingcustom optics for thisystemcouldprobably perform a COTS
systembut there would be a significant increase in both cost and
complexity. We therefore conclude that, based on these tests, th
the use of commercial lenses in this project is both scientifically
adequate and financially preferable, though much engineering
progress remains before full deployment of this system.

The combination of optical components yields a theoretical
resolution of R= 793 at a wavelengthof 7846A and simultaneous
coverageof 32004,
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