Attachment C

7

MAJOR SCIENTIFIC INSTRUMENTATION

	
	APPLICATION OF OPERATING RESOURCES

	
	FEDERAL APPROPRIATIONS
	GENERAL 

TRUST
	DONOR/SPONSOR DESIGNATED
	GOV’T GRANTS

& CONTRACTS

	
	FTE
	$000
	FTE
	$000
	FTE
	$000
	FTE
	$000

	FY 2003 ACTUAL 
	0
	3,369
	0
	0
	0
	0
	0
	0

	FY 2004 ESTIMATE
	0
	4,939
	0
	0
	0
	0
	0
	0

	FY 2005 ESTIMATE
	0
	4,000
	0
	0
	0
	0
	0
	0


Strategic Goals: strengthened scientific research

Federal Resource Summary by Performance Objective

	Performance 
	FY 2004
	FY 2005
	Change

	Objective
	FTE
	$000
	FTE
	$000
	FTE
	$000

	
	
	
	
	
	
	

	Strengthened Scientific Research:
	
	
	
	
	
	

	Conduct focused scientific research programs that are recognized nationally and internationally
	0
	4,939
	0
	4,000
	0
	-939

	Total
	0
	4,939
	0
	4,000
	0
	-939


Background and Context

The mission of the Smithsonian Astrophysical Observatory (SAO) is to conduct research to increase understanding of the origin and nature of the universe and to communicate this information through publications, teaching, and public presentations.

To meet the goal of Strengthened Scientific Research, SAO uses its multi-year funding from the Major Scientific Instrumentation line item to develop large-scale instrumentation projects that enable Smithsonian scientists to remain at the forefront of their fields. Currently funded through this line item are two SAO projects: the development of an array of submillimeter telescopes (Submillimeter Array, SMA) and its instrumentation on Mauna Kea, Hawaii, and instrumentation for the converted Multiple Mirror Telescope (MMT) at SAO's Fred L. Whipple Observatory on Mt. Hopkins, Arizona. Because of the magnitude of the costs and the time required to fabricate major new instruments and to reconfigure existing ones, the Institution requests funding for these projects to be available until expended.

For FY 2005, this budget estimate includes a programmatic decrease of $1,000,000. Additionally, this line-item reflects restoration of the FY 2004 rescissions.

Means and Strategy


The SMA is now capable of combining the light from all eight of its telescopes at two different frequencies and full bandwidth, simulating the resolving power of a much larger telescope. Notable among the results in FY 2003 was the publication of the first paper in a refereed journal, which described the temporal variability of the radio source that surrounds the black hole in the center of our galaxy. Another focus of research has been the study of the distribution of molecular gas in nearby spiral galaxies. While optical images trace the stars in the galaxies, the SMA image highlights the molecular clouds where the next generation of stars is being born.


FY 2005 base resources will be used to continue work on additional sets of receivers for the SMA, to enable us to move closer to completion of the complement of six sets per telescope. These receivers are necessary to allow observations with the SMA at key frequencies and to allow polarization measurements, both of which provide critical information on properties of the low-temperature universe. In addition, the resources will be used to incorporate two nearby telescopes, the James Clerk Maxwell Telescope (JCMT) and the Caltech Submillimeter Observatory (CSO) telescope into the array, which will significantly enhance the sensitivity, resolution and imaging speed of the array.

During FY 2003 and the first three months of FY 2004, the full power of the converted MMT's wide-field optics became available for scientific research. The first three new instruments were brought into operation at the MMT to utilize this power: Hectospec (a moderate resolution optical spectrograph fed by 300 optical fibers), Hectochelle (a high-resolution optical spectrograph fed by Hectospec's fibers), and Megacam (a powerful wide-field camera). Observations with these extraordinary instruments will result in a first round of scientific results and papers by the end of FY 2004.

FY 2005 base resources will also be used to continue the development of two key instruments for the converted MMT: Binospec and MMIRS. Binospec is a wide field optical spectrograph that will allow scientists to study how galaxies have evolved over 75 percent of the universe's lifetime. MMIRS is a powerful infrared camera and spectrograph that will allow scientists to penetrate the obscuring dust that veils star-forming regions in our own galaxy and distant galaxies. Understanding how stars form throughout time and space is a key goal of modern astrophysics, which is the key to understanding our origins.

Strategic Goals and FY 2005 Annual Performance Goals

Strengthened Scientific Research

Conduct focused scientific research programs that are recognized nationally and internationally (0 FTEs and $4,000,000)

Theme I: The Origin and Nature of the Universe

· For the SMA, commission one fully operational prototype receiver to cover the 800-950 GHz band. When implemented on all telescopes of the SMA, this coverage will provide access to the highest radio frequency band available from Mauna Kea where the SMA will achieve its highest resolution. This band contains numerous spectral lines of great importance to the understanding of the astrochemistry of the interstellar medium

· For the SMA, construct the necessary instrumentation to allow the JCMT and CSO to participate with the SMA to form a ten-station array

· For the MMT, complete the design of Binospec to a level sufficient to conduct a critical design review in preparation for the construction phase

· For the MMT, complete the design of MMIRS to a level sufficient to conduct the preliminary design review

FY2005 Request—Explanation of Change

For FY 2005, this budget estimate includes a programmatic decrease of $1,000,000. 

The FY 2005 budget funded at $4 million will allow the SMA to commission one fully operational prototype receiver to cover the 800-950 GHz band, and will provide for the construction of the necessary instrumentation to allow the JCMT and CSO to participate with the SMA to form a ten-station array. It will also provide for completion of the design of Binospec and MMIRS for the MMT. (See above.)

With a reduction of $1,000,000 from the FY 2004 funding level, SMA's set of six receivers for the 800-950GHz band will be delayed until late FY 2006. Binospec construction will also be delayed one-year from the initial planning date. 
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