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XX. Work Plan

Development of the portable occultation systems will be spread across two years.  The scope of the Lowell subcontract to SWRI for this work includes participating in the system design, design and fabrication of the CCD triggering electronics, design and fabrication of the telescope case modifications, and participating in the testing and shakedown of the completed systems.

The first year of the work period will be focused on design of the overall system.  Once the system design is stable, the triggering electronics will be designed and built.

The second year will begin with the design and implementation of the telescope case modifications and then move on to integration of the camera systems and telescopes and field tests of the completed systems.

This plan is reflected in the budget.  Dunham’s activities are approximately evenly spread through the proposed work period, while Oliver’s time is concentrated in the first year for the electronics work, and Darwin’s time is concentrated in the second year for the mechanical work.

XX. Experience

The Lowell technical staff has considerable experience with astronomical instrumentation work.  We developed an earlier generation of portable occultation equipment about a decade ago that has been in routine use since that time.  The following list presents a few of the more recent or ongoing projects at Lowell to give a sense of the kinds of efforts we take on.

· Rebuilding a 24-inch Schmidt telescope and developing its associated 4Kx4K CCD camera and operating software (LOIS) for the LONEOS project

· Building an automated camera to search for transits by giant inner planets orbiting other stars.  This system uses a modified Celestron 14 telescope mount and a CCD camera developed at Lowell, and is also controlled by LOIS.

· Development of HIPO, a high-speed occultation photometer for use on SOFIA.

· Rebuilding the optical tube assembly of Lowell’s 42-inch telescope.  The primary and secondary mirrors will be replaced with lightweight optics of very high quality and the mechanical supports for them as well as the focus assembly will be replaced with new parts designed and built at Lowell.

Facilities and Equipment

All the facilities and equipment required for the proposed work currently exist at Lowell Observatory.  Lowell's general supporting technical infrastructure includes:

•
A well-integrated and supported network and computing system

•
A machine shop, recently expanded and upgraded, including a CNC milling machine that will be heavily used for this work

•
Electronics technical support

•
Optical, mechanical, and electronics CAD capability

•
A new and well-equipped instrumentation development and support lab including a clean room and static control equipment.  The lab has sufficient space for three simultaneous instrument development projects.

•
General-purpose 0.8-meter, 1.1-meter and 1.8-meter telescopes with associated photometers and CCD imagers.  The 0.8-meter telescope has been used in an automated mode since March 2001.
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Edward W. Dunham

Education


Carleton College
Physics
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Cornell University
Astronomy 
M.S., May, 1977


Cornell University
Astronomy
Ph.D., May, 1978

Employment History


February, 1996 - present
Instrument Scientist, Lowell Observatory


July, 1990 - January, 1996
Space Scientist, NASA Ames Research Center


July 1987 - July, 1990
Principal Research Scientist, MIT


November 1978-June, 1987
Research Associate, MIT
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“HOPI -  A High-speed Occultation Photometer and Imager for SOFIA”, by E.W. Dunham, J.L. Elliot, and B.W. Taylor, Proc. SPIE 4014, 76-84 (2000).
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"The Rings of Uranus", by J.L. Elliot, E. Dunham and D. Mink, Nature , 267, 328 (1977).


"Occultation of Geminorum by Mars. Evidence for Atmospheric Tides?", by J. L Elliot, R.G. French, E. Dunham, P.J. Gierasch, J. Veverka and C. Sagan, Science ,195, 485 (1977).


"Exploring Small Bodies in the Outer Solar System with Stellar Occultations", by J.L. Elliot, E.W. Dunham, and C.B. Olkin, in "Airborne Astronomy Symposium on the Galactic Ecosystem", M.R. Haas, J.A. Davidson, and E.F. Erickson eds., ASP Conference Series 73, 285-295 (1995).


"Stellar Occultation by 2060 Chiron", by S.J. Bus, M. W. Buie, D. G. Schleicher, W. B. Hubbard, R. L. Marcialis, R. Hill, L. H. Wasserman, J. R. Spencer, R. L. Millis, E. W. Dunham, C. H. Ford, J. W. Young, J. L. Elliot, R. Meserole, C. B. Olkin, S. W. McDonald, J. A. Foust, L. M. Sopata, and R. M. Bandyopadhyay, Icarus, 123, 478-490, (1996).


“The Prediction and Observation of the 1997 July 18 Stellar Occultation by Triton:  More Evidence for Distortion and Increasing Pressure in Triton’s Atmosphere”, by J.L. Elliot, E.W. Dunham, R.L. Millis, R.A. Nye, C.B. Olkin, L.H. Wasserman, L.A. Young, W.B. Hubbard, R. Hill, H.J. Reitsema, J.M. Pasachoff, T.H. McConnochie, B.A. Babcock, R.C. Stone, and P. Francis, Icarus 148, 347-369 (2000).

Synergistic Activities


Project Scientist for Airborne Astronomy
1990-1996


SOFIA Deputy Project Scientist

1990-1996


Planetary Systems Science Working Group
1991-1995

Collaborators and Other Affiliations

(a) Collaborators and Co-Editors: 
M.F. A’Hearn, U. Md; J.R. Angel, U. Az; A. Ates, Pomona Coll; B.A. Babcock, Williams Coll; G.B. Basri, UC Berkeley; W.J. Borucki, NASA Ames; A.S. Bosh, BU; T.M. Brown, HAO; M.W. Buie, Lowell Obs; D. Charbonneau, Caltech; K.B. Clancy, MIT; S.S. Eikenberry, Cornell U; J.L. Elliot, MIT; E.F. Erickson, NASA Ames; Y.R. Fernández, U. Md; P. Francis, ANU, Mt. Stromlo; J.C. Geary, SAO; R.L. Gilliland, STScI; D.T. Hall, Boeing; R. Hill, U. Az; R.R. Howell, U. Wy; W.B. Hubbard, U. Az; J.M. Jenkins, SETI Inst; S.P. Jordan, Ball Aero; S.D. Kern, MIT; D.G. Koch, NASA Ames; D.W. Latham, SAO; S.K. Leggett, Boeing; M.P. Lesser, U. Az; S.E. Levine, USNO; J. Lissauer, NASA Ames; C.M. Lisse, U. Md; R.L. Marcialis; U. Az; T.H. McConnochie, Williams Coll; R.L. Millis, Lowell Obs; D.S. Moon, Cornell; R.A. Nye, Lowell Obs; C.B. Olkin, Lowell Obs; D.J. Osip, OCIW; B.E. Penprase, Pomona Coll; M.J. Person, MIT; J.M. Pasachoff, Williams Coll; S. Qu, MIT; J.T. Rayner, NASA IRTF; H.J. Reitsema, Ball Aero; L.C. Roberts, Jr., Boeing; C.V. Salyk, MIT; R.J. Sarlot, U. Az; S.P. Souza, Williams Coll; J.N. Spitale, U. Az; J.A. Stansberry, U. Az; R.C. Stone, USNO; B.W. Taylor, Lowell Obs; D.J. Tholen, U. Hi; J.E. Thomas-Osip, OCIW; D.R. Ticehurst, Williams Coll; T.F. Updike, Ball Aero; L.H. Wasserman, Lowell Obs; L. Webster, NASA Ames; D.D. Wellnitz, U. Md; F. Witteborn, Orbital Sci; L.A. Young, SWRI.


(b)
Graduate and Postdoctoral Advisors: 
James Elliot, MIT; Peter Gierasch, Joe Veverka, and Carl Sagan (dec), Cornell.

(c)
Thesis Advisor and Postgraduate-Scholar Sponsors:
James L. Elliot, MIT, Thesis advisor.  No postdoctoral advisors.

 CURRENT AND PENDING RESEARCH SUPPORT 

I.
Principal Investigator - Dr. Edward W. Dunham


A.
Current Support

Title:
"Exploring the Solar System with Stellar Occultations".


Source:
NASA (Planetary Astronomy Program).


Amount:
$252,900


Period :
February 15, 2000 - February 14, 2003


Work Level:
20%, 20%, and 13% for years 1, 2, and 3.


Title:
"Airborne Occultation Studies of the Solar System".


Source:
USRA/SOFIA.


Amount:
$1,309,231


Period :
October 1, 1997 - September 29, 2004.


Work Level:
20%, 35%, 10% in FY02, 03, and 04.


Title:
"HIPO Team Participation in SOFIA Performance Testing ".


Source:
USRA/SOFIA.


Amount:
$189,430


Period :
October 1, 2002 - September 29, 2004.


Work Level:
8%, 8%, 17% in FY02, 03, and 04.


Title:
"Kepler Team – Mission Support".


Source:
NASA Ames Research Center.


Amount:
$40,000


Period :
June 10, 2002 - December 31, 2002.


Work Level:
15%


Title:
"A Photometric Search for Extrasolar Giant Planets".


Source:
NASA (Origins Program).


Amount:
$237,000


Period :
May 1, 2002 - April 30, 2005.


Work Level:
6%


Title:
"Mimir:  Multi-mode Infrared Imaging Spectrograph".


Source:
NASA (Planetary Astronomy Program).


Amount:
$640,000


Period :
May 1, 1999 - April 30, 2002 (now on no-cost extension)


Work Level:
8%


Title:
"A Planetary Science Camera for the Lowell 0.8-m Telescope".


Source:
NASA (Planetary Instrument Upgrade Program).


Amount:
$120,750


Period :
June 1, 2002 - May 31, 2003.


Work Level:
15%


B.
Pending Proposals (including renewal applications)
This proposal:


Title:
"xxxx”.


Source:
NSF (xxx).


Amount:
$47,390


Period :
???


Work Level:
10% year 1, 15% year 2.


Title:
"Exploring the Solar System with Stellar Occultations”.


Source:
NASA (Planetary Astronomy Program).


Amount:
$250,391


Period :
March 1, 2003 - February 28, 2006


Work Level:
10% year 1, 20% years 2 and 3.

Budget







Year 1


Year 2


A. Salaries (see explanation):


Dunham (10%)
$8840

$8840

Oliver (5 and 0%)
$2445

$0

Darwin (0 and 5%)
$0

$2610

Fringe Benefits (see explanation):
$2480

$2520


SUBTOTAL:

$13765

$13970

B. Materials and Supplies (see explanation):


Electronics parts and supplies
$1000

$0

Material, mechanical
$0

$1000


SUBTOTAL

$1000

$1000

C. Equipment and Parts (see explanation):


None


SUBTOTAL

$0

$0

D. Travel:


None


SUBTOTAL:

$0

$0

E. Other Direct Costs:


Computing Costs (see explanation)
$565

$570


SUBTOTAL

$565

$570

F. Total Direct Costs:

$15330

$15540

G. Indirect Costs (72.68% of net salaries):

$8200

$8320

H. Total Budget:

$23530

$23860

I. Amount Carried Forward:

$0

$0

J. Total Funds Requested:

$23530

$23860

TOTAL FUNDS FOR TWO YEARS:
$47,390

Explanation of the Budget

A. Salaries and Benefits: 

Salaries are based on current salaries.  Benefits are calculated at 22% of salaries for salaried workers at Lowell.  The work effort is estimated based on the scope of the project in comparison to other projects recently completed or currently underway at Lowell.

B. Materials and Supplies: 

These expenses are estimated based on the scope of the project.  This item includes electronic components (PC boards, connectors, ICs, cable etc.), stock for the machined parts, and machine shop tools as necessary for modification to the telescope cases.

C. Equipment and Parts: 

No equipment purchases are proposed

D. Travel: 

No travel costs are proposed.

E. Other Direct Costs: 

Computing fees at Lowell are calculated at 5% of net salaries and cover network and system administration costs.  

G. Indirect Costs: 

Lowell's indirect cost is computed on the basis of 72.68% of total direct labor dollars alone.  This billing rate is our final audited indirect cost rate from the DCAA for the year 2001.  The cognizant Federal official and agency is Karen J. Seward, Administrative Contracting Officer, Office of Naval Research, San Diego Regional Office, 4520 Executive Drive, Suite 300, San Diego, CA  92121-3019.  The telephone number is 619-677-6467.

