Budget Impact Statement
Supercam will be the world's largest heterodyne receiver array and the first array to have a fully integrated approach to the focal plane design and construction.  The overall construction of the instrument was completed through an NSF MRI-funded program starting in 2005, and saw first light in a May 2012 engineering run at the HHT 10-meter telescope on Mt. Graham.  The operation of the instrument has been vetted and will be ready to install again with an finalized, optimal focal plane in winter 2012-13.  Here we request funds to operate Supercam at the HHT as it undertakes its first key project, a northern Galactic Plane survey in CO J=3-2 and HCO+ J=4-3.  The instrument will be operated at the HHT for two, month-long observing runs in each of years 1 and 2 of the project's performance period.  The third year is specifically intended for data product assembly, dissemination, and scientific publications.  The project is therefore budgeted for a 3 year period.   By and large, the budget reflects support of graduate and undergraduate research and training, with necessary oversight by senior personnel to help operate the instrument and manage the torrent of data that will result from its operation.

The total 3 year project cost is $641,291, with annual distribution of 41%, 33%, and 26% among the three years. 
Personnel
Senior Personnel include PI- Kulesa and Co-PI Walker, data processing software lead Bill Peters and operations manager Brian Duffy.  PI-Kulesa will be responsible for the overall conduct of the project, for the systems integration, control system, observation planning and data management.  Two months of funding is requested for him in each of years 1 & 2, plus one month in year 3, to lead the science operations and oversee the delivered data products and guarantee their general availability.  Co-PI Walker requests 1 month summer salary for each year of the project. He will share responsibility for the science operations and take lead responsibility for student advising.  Co-PI Yancy Shirley will provide guidance on the dense gas survey in HCO+.  Both Walker and Shirley's academic year salaries are provided by the University of Arizona.    Bill Peters is taking the lead role on array receiver data processing.  He has delivered the first generation data processing pipeline for Supercam, and will be using his two months of salary in each of years 1&2, and one month in year 3, to improve the portability and ease of use of the pipeline.   Brian Duffy will help support the instrument installation and integration efforts, and lead the management of operations particularly during the preparation of each Supercam observing campaign.  Two months of salary are reserved for Brian in years 1 and 2 to lead the operations effort. 

Retired cryogenics engineer Jack Cochran is explicitly listed as an 'on call' staff member to support the annual servicing the Supercam's closed-cycle refrigerators.  He has performed this service for Supercam in support of the 4K Sumitomo and 20K CTI-350 cold head maintenance, and we have baselined this continued maintenance in years 1 and 2 to ensure that Supercam will be able to support observing whenever it is granted.   

In all aspects of this project, from instrumentation, to science operations and science publication, graduate and undergraduate students play a central role.  Under the direction of the PI and Co-PI, the software lead and operations manager, two undergraduate students and one graduate student will be directly funded from this effort. These students will focus on instrument operations, science observing, and data processing and software development in the first two years, and will participate in publishing the survey data in the final year.   As is typical in the team's laboratory, an equal number of students will work on Supercam while supported by other sources (e.g. departmental support, fellowships, etc.).  Some undergraduate students work for academic credits (independent study, senior thesis, etc.).  

Operations
Funds are requested to cover basic, annual operating costs of the project including communications, survey data storage hard drive replacement, and publication charges.  In year 1, we will purchase new IF processor components including two local oscillators and new filters for two modules to allow simultaneous observation of CO J=3-2 and HCO+ J=4-3.   Annual refurbishment of the supercam closed-cycle refrigerators is a basic maintenance requirement and the costs listed are based on actual costs incurred over the last two years of Supercam testing in the laboratory.  Basic travel to domestic science conferences such as the American Astronomical Society (winter) meeting is crucial to the intellectual development of (esp. graduate) students, and additionally generates broader interest for submillimeter spectroscopy within the national astrophysics community. 
Equipment Purchases
Only one  capital equipment expense is budgeted in this science-operations-driven proposal.  The array receiver local oscillator (LO), required for fundamental operation of Supercam, is currently being borrowed from another project.  Even if the unit did not need to be returned, there is no spare and the lead time for a powerful LO (to drive 64 mixers at 350 GHz) is significant.  To achieve operational independence and some degree of redundancy, we are budgeting for an identical local oscillator in this work effort. 

1) Local Oscillator: vendors- Virginia Diodes Inc.: A world leader in millimeter-wave/THz Schottky based receivers/components.   The budget includes ~$3,000 for LO  integration costs above the VDI quote, performed at the University of Arizona.  This includes optical translation stages and mounting hardware to interface it to the Supercam dewar.  This LO unit will be purchased in Year 1. 

We have provided the above vendor with detailed specifications and they in turn have provided the costing information used in the budget.  Once project funding commences, purchase orders will be issued to suppliers as appropriate.
Supplies, Publications, Other costs
The breakdown of operational supplies, publications, travel, and other costs are broken down  in the detailed budget spreadsheet that follows.
