Budget Impact Statement

HEAT will be the world’s first automated THz observatory. The overall design of the telescope and instrumentation has been completed as part of an OPP funded study in 2006.  The design has been vetted through the construction, deployment, and successful operation of the prototype “Pre-HEAT” instrument in Antarctica in 2007-9.  Wherever possible, we are making the fewest number of changes to the successful Pre-HEAT design. Here we request funds to build two HEAT observatories and remotely operate them at South Pole and Ridge A for a total of 3 years. The HEAT project is therefore budgeted for a 4 year period.  The first HEAT telescope, “HEAT #1”, will be constructed based on the current designs from July 2010 through December 2010.  Environmental testing will take place on all components, followed by deployment to South Pole Station in January 2011.  It will then operate autonomously at South Pole for 1 year.  Following deployment, the second HEAT telescope will be constructed deployed to Ridge A on a Twin Otter fixed wing aircraft in January 2012.  “HEAT #1” will return to the U.S. in spring 2012 and be refurbished for redeployment in relief of “HEAT #2” at Ridge A in January 2013.  In turn, “HEAT #2” will subsequently return to the U.S. for minimal maintenance. Finally, “HEAT #1” will be retrograded from Ridge A in January 2014.  This ultimately results in one year of science from the low-elevation South Pole site, and two full years of operations from the remote Ridge A site before retrograde operations ensue. 

The principal changes to the original NSF budget are as follows:

· The proposal now spans 4 years instead of 3.  The new period of performance is therefore July 1, 2010 through June 30, 2014.

· No money for PLATO development is proposed.  The Australian Division of Innovation, Industry, Science and Research (DIISR) is funding new PLATO development through a $1.3M AUD grant to the University of New South Wales (UNSW) via Astronomy Australia Ltd. (AAL).  

· A more complete, simpler instrument design saves mechanical engineering effort. More of the machining will now be performed in-house.  

· Three months of electrical engineering time is now included to finalize the electronics design and take it through to fabrication. 

· Graduate student salary now includes funding for the academic year in year 4, for assistance with data analysis and publication.  Funding now includes ancillary support for one undergraduate student. 

· ERE rates at the University of Arizona are increasing effective 7/1/2010, as indicated in the detailed budget spreadsheet that follows.

The total 4 year project cost is now $1,481,311 owing to some cost savings in project scope, labor, travel and equipment.  Thus, the extension of the program comes at no cost.  Indeed, it results in a 2% savings from the original budget. 

Personnel

Senior Personnel include PI- Kulesa and Co-PI Walker.  PI-Kulesa will be responsible for the HEAT instrument control system, software development, system integration and data management.  Six months of funding is requested for him during the proposal's performance period for construction and operation of the telescope and producing the basic data products.  Co-PI Walker requests 1 month summer salary for each year of the project. He will be responsible for the HEAT receiver system and student advising. His academic year salary is provided by the University of Arizona.    

Other personnel include engineers Ruben Dominguez, a mechanical and cryo engineer with extensive experience in instrument design and implementation.  He will be responsible for overseeing the basic mechanical design of the HEAT telescopes. Three months of salary are allotted for him in year 1, two months in year 2, and one month in year 3.  Similarly, three months of electrical engineer Robert Stickney is requested in year 1 to finalize the HEAT electronics design, packaging and fabrication.  Three total months of an electronics technician is requested for miscellaneous wiring, assembly and fabrication of the electronics components needed for an autonomous instrument.  Summer salary for one graduate student is provided for all four years of the project, with academic year salary included in the 4th year. (S)he will focus on telescope and instrument development in the first two years, and will participate in gathering, analyzing and publishing the data obtained with the HEAT telescopes in the last two years.  One undergraduate student will be funded to assist in HEAT instrumentation and science for all four years. 

Operations

Funds are requested to cover basic, annual operating costs of the project including communications, computer & networking charges, and publication charges. To make a fully functional system, the HEAT telescopes and instruments will be integrated with the University of New South Wales PLATO subsystems in the Fall of 2011.  The costs associated with this trip are reflected in the travel budget.   Basic travel to international meetings crucial to the development of Antarctic astronomy and instrumentation, such as the SCAR, SPIE and IAU conferences, are included. 

Equipment Purchases

All major expenditures are related to the creation of the observatory and its instrumentation. These expenditures and target vendors/sources are:

1) Receivers: vendors- Virginia Diodes Inc.: A world leader in millimeter-wave/THz Schottky based receivers/components.   The budget includes $20,000 for receiver integration costs above the VDI quote.  This includes a small vacuum vessel and telescope mounting hardware.  Two receivers will be purchased in each of years 1 and 2.

2) Spectrometer System: vendor- Omnisys Inc. has successfully delivered spectrometers of the type being used for HEAT to the University of Arizona for the SuperCam project and the Pre-HEAT telescope prototype successfully deployed to Antarctica.   One spectrometer system will be purchased in each of years 1 and 2.

3) Telescope System:  vendor- Larson Engineering in Boulder, CO successfully delivered the Pre-HEAT tipper telescope in 2007; the costs associated with the HEAT telescopes are directly scaled from the machining costs incurred by Pre-HEAT.  The telescope optics, mounts, and cryostat will be machined at Larson.  Other machining will occur in-house at Steward Observatory.  One telescope system will be purchased in each of years 1 and 2.  

4) -80oC Laboratory Freezer:  In order to test electronics, telescope drive systems, and cryo systems in a realistic Antarctic environment, a cold laboratory-grade deep chest freezer will be purchased that is large enough to house the entire HEAT telescope.   The quoted cost is a mean quoted cost including shipping. There are several vendors who will bid on this purchase order.   This item will be purchased at the beginning of year 1.

We have provided the above vendors/sources with detailed specifications of each item and they in turn have provided the costing information used in the budget.  Once project funding commences and vendor selection has been completed, purchase orders will be issued to suppliers as appropriate.

