Instrument Characteristics

Focal Ratio: f/2.67 (f/2.98 corrected) Focal Plane Array: 8192 x 8192 pixels Pixel Size: 15 micron Total FPA Area: (138.16 mm)^2 Inter- CCD Gap: 15.76 mm (~1050 pixels) Active Focal Plane Area: (122.40 mm)^2

Plate Scale 30.2"/mm Full Field- of- View: 1.16° x 1.16° Pixel Scale: 0.45"/pixel Active Field- of- View: 1.03° x 1.03°

Instrument Components

Dewar Infrared Labs Cryogenic Dewar 23 Liter LN_2 Capacity 24 Hour Predicted Hold Time

CCD Mosaic Camera 8k x 8k Pixel Array Four Thinned 4k x 4k Arrays Lockheed CCD4185 Chips 4 amps/chip (2 currently used)

CCD Electronics 8 Channel SDSU Controller Fiber Optic Recievers 50 s Readout.

Top Box Slit Type Shutter 200mm x 200mm Shutter Aperture 1% Homogeneous Exposures > 0.1 s Six Position Filter Wheel (UBVRI) Pick- Off Mirror Guide Camera (4’ x 4’) & Filters

Abstract

Steward Observatory is currently constructing a prime focus wide- field imager for the 90- inch Bok telescope located atop Kitt Peak. The camera’s focal plane array will be populated with a mosaic of four thinned Lockheed 4096 x 4096 pixel CCDs. The f/2.98 primary mirror/optical corrector combination provides a plate scale of 0.45’’/pixel and a total field- of- view of 1.16 x 1.16 square degrees. The optical design includes a three element corrector, a six position filter wheel (6- inch square filters), and a low power dewar window. Engineering runs are scheduled to begin in July 2001. We describe the ‘‘90prime’’ instrument design and its current status. This work is supported by NSF MRI grant AST- 9871490.

Status of the Steward Observatory 90- inch Prime Focus Instrument

G. Williams, E. Olszewski, M. Lesser, J. Burge, D. Baxter, B. Bourland, W. Davison, D. Dean, J. Fookson, A. Koski, B. Nagel, R. Nagy, D. Ouellette, B. Peterson, J. Rill, G. Schmidt, P. Smith, L. Ulrickson, R. Warner, B. Wood (University of Arizona)

Infrared Labs Dewar (In Lab) Assembled Optics Can (In Lab)

Big Steel & Center Hub (In Lab)

200 mm Bonn^2 Slit Type Shutter (In Lab)

Six Position Filter Wheel

CCD Mosaic: ACTUAL SIZE

Scientific Motivation

Recent advances in CCD technology, computing power, and lens polishing techniques now permit the construction of high efficiency wide- field imagers. The experience of the U of A Imaging Technology Lab (formerly CCD Lab) and Steward Observatory’s Mirror Lab allow Steward Observatory to take full advantage of these technological advances. The current large format facility imager for the Steward Observatory 90- inch telescope utilizes a thinned 2k x 2k pixel CCD camera at the Cassegrain focus. This setup results in a plate scale of 0.15"/pixel and a full field- of- view of 5’ x 5’. The prime focus instrument will utilize an 8k x 8k pixel array with a plate scale of 0.45"/pixel (1.2" typical seeing) which will provide a total field- of- view of 1.16° x 1.16° or an area 150 times larger than the current facility imager. The prime focus instrument will substantially increase the scientific value of this 2- m class telescope. Planned scientific programs include weak lensing, QSO, Kuiper Belt, and halo surveys as well as brown dwarf, extra- solar planet , and supernovae searches.

Instrument Components (cont.)

Optics Can 3 Element Optical Corrector Removes Astigmatism, Coma, Spherical Aberration, & Field Curvature

Big Steel Top Ring 4 x 2 Vane Spider Instrument Center Hub Focus Flange and Actuators

Camera Interface LabVIEW GUI 1 CCD Control PC (Win NT) PCI Card 3 Linux Workstations 1.3 GHz, 150 GBHD, 1.0 GB RAM Gigabit Ethernet Internet Socket Protocol DDS & DVD Storage

13.82 cm 8192 pixels

http://compton.as.arizona.edu/90prime/index.html

Corrector Optics

Steward Observatory’s 90- inch telescope atop Kitt Peak.

Instrument Model

V,I,z’ Spot Diagram

U,B,V Spot Diagram