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Consortium Concur rence Sheet

The Colorado Space Grant Consortium is made up of 14 affiliate institutions, 13 of which are academic.
The 11 academic affiliates listed here, areinterested in participating in this proposal. Their concurrence is
indicated by their signature on their budget sheet found in Appendix B. The participating affiliates and

points of contact include:

- University of Colorado at Boulder

- University of Colorado at Colorado Springs

- Colorado State University Pueblo
- Colorado School of Mines

- University of Northern Colorado
- Western State College

- Metro State College of Denver

- Pikes Peak Community College

- Colorado State University

- Fort Lewis College

- Mesa State College
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Jason Rooney
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Bob Knecht
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David Esker
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1.0 Project Description

Background:

The DemoSat |1 project is a continuation of the Colorado Space Grant
Consortium’'s (CSGC) successful 2002 Workforce project titled
DemoSat, now known as DemoSat |. The DemoSat | project
demonstrated 13 different NASA technologies using 14 student
designed and built miniature satellites called BalloonSats. These
BalloonSats were launched on August 2, 2003 on a high altitude
balloon to 100,000 feet and recovered on the same day. On DemoSat
I, success was measured by quantitative and subjective means. On the
guantitative side, DemoSat | involved 11 CSGC member institutions,

over 450 students, over 40 academic advisors, and 12 engineers and scientists from NASA's Jet
Propulsion Laboratory and Ames Research Center. In addition, over 3,000 students and teachers were
indirectly involved with DemoSat | through outreach efforts. On the subjective side, DemoSat | motivated
the entire CSGC network. It created new student hands-on projects at al of the participating member’s
ingtitutions which allowed them to bring new students into their Space Grant programs. These students
were able to interact with other students around the CSGC during reviews, teleconferences, and launch
activities as well as with engineers and scientists from NASA. Students, academic advisors, NASA
engineers and scientists, and the CSGC dffiliate leads had great things to report on their DemoSat |
experiences. Many have already started work on DemoSat 11 because of the sheer amount of interest in

the program.

Premisefor DemoSat I1:

“l want to work at NASA.” Thisis still the typica response from
many talented students when asked why they want to become
involved with the CSGC's range of different and on-going
programs. A significant percentage of the CSGC's alumni have
achieved this goal. Others have found employment in the
Aerospace industry. Now over 450 current students are also on
track to reach this dream due to DemoSat | and other on-going
CSGC programs. The interest level in DemoSat 1l is high from
both the students and advisors. Many have already started their
DemoSat |1 efforts because the success of DemoSat |.

DemoSat || Goalsand Objectives:

DemoSat 1l, would be enabled by the 2003 Aerospace Workforce Development Competition award.
DemoSat Il will be a collaborative effort between the members of the CSGC, the Jet Propulsion
Laboratory (JPL), the ARC Research Center (ARC), and numerous Colorado students. During DemoSat
I, it is expected that additional engineers and scientists will be added from the Goddard Space Flight

Center (GSFC), Glenn Research Center (GRC) and the Kennedy
Space Center (KSC). DemoSat Il will involve 11 active
academic affiliates of the CSGC and is expected to again
involve over 450 students directly and to reach over 4,000
students indirectly through outreach over the next year.
Specific recruiting efforts will be made to attract and retain
students from underserved and minority backgrounds. The target
audience is not limited to undergraduate students and is expected to
involve some high school students and graduate students.
DemoSat |1 also expects to involve nearly 50 academic advisors
and educators as well as at least 10 NASA scientists and

engineers. For more information on objectives, expected outcomes, and potential impacts, see Table 1.
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1.0 Project Description

The workforce development goal of DemoSat Il is to continue to develop, prototype, and test new
technologies and innovative concepts that have been suggested by scientists and engineers at JPL and
ARC. DemoSat Il will start immediately upon award with a planning meeting with these scientists and
engineers. New technologies and concepts will be solicited and finalized. In addition, aworkshop will be
held to train new affiliates to the DemoSat 11 project and provide them with the knowledge and materials
to support activities at their home intuitions. This workshop will be open to returning affiliates as well.

Each affiliate leader will be given advice on how to recruit students and faculty.

Working with scientists and engineers from JPL, ARC, and KSC, student teams involved with DemoSat
Il will design and build a small satellite, called a BalloonSat, around one or more of these suggested
NASA technologies. The students will launch their BalloonSats to 100,000 feet on a high altitude

balloon.

technologies will be demonstrated.

They will recover their BalloonSats and analyze and report their data. At least 13 new

Objectives Expected Outcomes Potential | mpacts Basis
>450 studentsinvolved | ¢ >450 students gain e >450 students with DemoSat | involved
hands-on experience increased talentsin over 450 students

* Interaction with NASA SMET 50 DemoSat | students
experts » >450 students with will be involved with
* Self confidenceto insight in NASA Demosat 11
continue in space programs, missions, and NASA interactions long
projects technologies standing
>4,000 studentsreached | ¢ >4,000 K-16 students * >4,000 individuals DemoSat | reached over
through outreach and adults informed of become more interested 3,000 students through
NASA missions, in following in the outreach.
programs, and footsteps of the 450 The CSGC outreach
technologies involved students program currently
reaches over 4,000

individuals each year

11 campuses and
affiliates

Campuses without strong
aerospace, NASA, and
industrial opportunities
will be able to work with
NASA and industry
experts

* More non-traditional
campuses and more
diverse students will be
prepared to be part of the
NASA workforce

DemoSat | involved 11
affiliates, each creating
anew program on their
campus

The CSGC sounding
rocket program had a

similar impact
50 academic advisors * 50 faculty members * 50 faculty will be DemoSat | involved 40
across the state able to motivated to continue academic advisors
participate in an exciting, and grow this experience Many of these advisors
new program have agreed to work on
DemoSat I

10 NASA advisorsfrom

Student programs are

 Students are better

DemoSat | involved 12

will be demonstrated

current & future NASA
mission technologies

JPL, ARC, and KSC based on NASA’sfuture prepared to join the JPL and ARC advisors
missions, programs, NASA workforce Contacts with GSFC

(Including new advisors | Enterprises, and vision * NASA experts are better and KSC established

from GSFC and GRC) | « Brings NASA personnel tuned into capabilities of CSGC has worked with
to the students and students JPL, ARC, GSFC, KSC,
promotes interaction * NASA expertsare and GRC experts with
with NASA experts motivated similar outcomes.

13 Technologies » 13 NASA technologies * Students will work on 13 NASA Technologies

were demonstrated on
DemoSat |

Table1: Metrics: Objectives, Expected Outcomes, and Potential I mpacts

Demo&at |

-2-

Colorado Space Grant Consortium

November 6, 2003




1.0 Project Description

Consortium Participation:

CSGC has a long tradition of building successful student space payloads. Over the last 13 years, CSGC
students have launched three sounding rockets, three Space Shuttle payloads, and over 80 BalloonSats. In
addition, students are currently building and testing two satellite systems: the Citizen Explorer (CX) and
the Three Corner Satellite congtellation (3CS). CSGC hosted two “Starting Student Space Hardware
Programs — A How-To Workshop” in 2002 and 2003. One hundred and fifteen Space Grant Directors
and educators from 42 states came to learn simple ways to start student space programs in their own state.
The workshops were an enormous success and culminated with simultaneous balloon launches carrying
38 participant-built BalloonSats. DemoSat 11 will draw upon the successes and lessons learned from
these workshops when DemoSat 11 is implemented across Colorado.

CSGC is comprised of 14 active member institutions around the state, 13 of these are academic
ingtitutions. The CSGC is strong and is staffed with talented faculty members who are well established in
their home institutions. CSGC aways looks for projects and programs that involve multiple member
institutions. DemoSat | was a great example of this and DemoSat Il will continue to bring space
programs to campuses across Colorado. The three sounding rocket projects listed above are also good

examples of the CSGC affiliates working together toward a common goal.

Compliance with Review Criteria:

Criteria

Compliance

Merit of the proposed activities —
overall merit of the proposal
including feasibility to achieve the
proposed objectives...

DemoSat | demonstrated that this is a valuable program to students wanting
to work for NASA and for the development of NASA technologies

Customer Focused: Programs
respond to need identified by the
education community

Many of our inner city and rural affiliates need interactive and exciting
programs for their students, DemoSat |1 fulfills this need

Content: Programsare directly
tied to ... NASA people & tech.

DemoSat 11 will demonstrate 13 NASA technologies suggested by the team
of NASA engineers and scientists involved with the project.

Pipeline: Programs make a
demonstrable contribution to
attracting diverse studentsto
NASA related careers

DemoSat |1 is a great way for a gender, cultural, and geographic diverse
group of students to work with NASA scientists and engineers in a direct
and meaningful way giving these students valuable hands-on experience in
NASA technologies.

Diversity: Programs promote
participation of underrepresented
and under served students

Underserved and underrepresented students are recruited into this program.
No one is turned away. Many of our affiliates are minority-serving
ingtitutions.

Evaluation: Programs have goals
expressed in an objective,
quantifiable, and measurable form

All goals are measurable and summarized in Table 1.

Partner ships/Sustainability:
Programs leverage additional
resources and are sustainable
through intrinsic design...

The interest in DemoSat | has led many students to already begin work on
DemoSat 1. Affiliates are looking for ways to sustain the DemoSat
program through partnerships with local companies and departments on
their campuses.

Plan and Structure for efficient
operation of the program to meet
the needs of the state

DemoSat |1 builds upon the CSGC'’s successful BalloonSat and DemoSat |
programs which have helped the state of Colorado's workforce
development and Science, Math, Engineering and Technology initiatives.

Budget: Realismand
reasonableness of the proposed
costs

The costs associated with DemoSat 11 and presented in the budget are based
on the actual costs of DemoSat | and are therefore reasonable for the scope
of the project and number of students involved with hands-on research.

Achievements and outcomes from
2002 Wor kforce Program

DemoSat | was a tremendous success and exceeded many of its goals and
objectives.

Table 2: DemoSat || Compliance with Review Criteria

DemoSat |1
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2.0 Project Relationship to NASA

CSGC has strong ties with many of the NASA centers, especidly JPL, ARC, KSC, GSFC, and GRC.
Many CSGC aumni are working at JPL and ARC. Students are actively recruited by these NASA
Centers. Over thelast 13 years, the CSGC has collaborated on a multitude of different projects with these
centers and others. Currently, the CSGC is working on one mgjor project with JPL. CSGC students and
faculty are teaming with Steve Chien and his Artificial Intelligence (Al) group at JPL to tailor, integrate,
and use JPL-developed, intelligent planning and scheduling tools on CSGC's CX and 3CS missions.
CSGC has also submitted four proposals to collaborate with scientists and engineers at ARC.

DemoSat 11 will continue to build upon and increase these ties. Many of the advisors for DemoSat | are
excited by the opportunity to serve as advisors and mentors again on DemoSat Il. The following
individuals have agreed to join DemoSat Il and contribute their time and ideas to the project: from JPL
are Robert Shotwell, Rob Sherwood, Steve Chien, Joel Rademacher, Brad Clement, Danny Tran, Caroline
Chouinard, and Steve Matousek; from ARC is Anthony Colaprete; and from KSC is Michagl Freeman.
Their letters of support can be found in Appendix A of this proposal. Severa others have given verbal
support but were not able to send a letter of support in time for this proposal submission.

NASA Administrator, Sean O’ Keefe's “ Pioneering the Future” speech in early 2002 outlined the need for
workforce preparation programs such as DemoSat.

“While employment opportunities in science and engineering are expected to increase at a rate almost
four times greater than for all other occupations through this decade, enrollment in science and
engineering college courses has been in decline. Our best and brightest are being drawn into other
professions. ...we want to make science and discovery, exploration and research, cool—exciting for kids to
want to learn more and draw on natural human inquisitiveness. And if we don't motivate our youngest
generation now—in kindergarten and through high school-there is little prospect this generation will
choose to pursue scientific disciplines later.”

DemoSat | and |l are expected to help solve this situation. College students involved in DemoSat are
excited to share their experiences with K-12 studentsin their region. These students, therefore, help to fill
the pipeline, while the college students are preparing to move through the pipeline into industry and
NASA centers. In the end, DemoSat | and Il will involve over 900 students working on innovative
solutions to actual challenges in NASA’s future programs and evaluating these solutions with prototypes
flown on balloons. These prototypes will support challenges on future missions to Mars, the Moon, the
International Space Station, or beyond and will support the national goal of an increased science,
mathematics, engineering and technology (SMET) talent pool. We propose to get students involved with
real NASA ideas and real NASA scientists and engineers. Students graduating from this program will be
inspired to and have the confidence to pursue these challenges and more. These experiences can be put on
student resumes creating more opportunities for them in the Aerospace industry and NASA centers.
DemoSat Il students will work with NASA scientists and engineers that they may some day work with
again. It will also give them insightsinto their future while they still have many career decisions ahead.

By having NASA scientists and engineers from JPL, ARC, GSFC, KSC, and GRC working with students
from CSGC to address the challenges in NASA’s future missions and to develop technology prototypes
for these missions, this proposed program will help NASA and will provide an exciting training
environment for these students. Student technology prototypes may give current NASA scientists and
engineers added insight into their research and may provide new directions for them to pursue. The
students working on DemoSat |1 will have an experience of alifetime — an experience that will shape their
future. Students participating in DemoSat Il will be doing so because they are interested and their
experiences will expand that interest and open opportunities for them to pursue. The relationships
formed during DemoSat |1 will help these students when attempting to join NASA. The history of CSGC
has demonstrated this as the numbers of alumni working at NASA centers continues to grow as well as
the number of students coming to CSGC saying, “1 want to work at NASA.”
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3.0 Schedule

Aswith DemoSat |, DemoSat |1 can be accomplished in one year. Thisis based on the DemoSat | project
and the many members involved, the existing network with individuals at the NASA centers, and CSGC's
experience and project infrastructure. This schedule assumes that awards will be made in time for a
January 1, 2004 start date.

Several valuable lessons were learned about scheduling during DemoSat | and will implemented on
DemoSat Il. There will be monthly teleconferences with all members. Each affiliate’s campus will be
visited at least once during the program to help students with their preparations for launch. Each campus
has a dightly different academic schedule making one launch opportunity challenging for some, therefore
DemoSat 1 will have two launches. This will create two separate DemoSat 11 groups and schedules.
Group A [A] will be for those affiliates wanting to launch on April 17, 2004 and Group B [B] for those
wanting to launch on August 14, 2004. Figure 1 shows a milestone schedule for both Groups A and B.

Schedule Highlights: In January, the solicitation of technology tools and concepts will be completed from
NASA scientists and engineers to be prototyped by the students as well as the affiliate Training
Workshop. Many returning members will begin their DemoSat |l program at this time. In April, the
Launch Readiness Review will be held for Group A and the Critical Design Review for Group B. Efforts
will be made to hold these meetings together so students can share in the progress of the other teams.
These reviews will be held in conjunction with the Annual CSGC Undergraduate Research Sympaosium.
In August, Group B will have their Launch Readiness Review and students from Group A will be invited
to attend and re-launch their BalloonSats if there is enough payload weight available. In September, both
groups will reconvene to share data and experiences. This meeting will be held in conjunction with our
annual CSGC Fall Affiliate meeting. Scientists from JPL, ARC, GSFC, KSC, and GRC will attend these
reviews and the launch providing students with continued guidance and interaction with NASA scientists
and engineers. Affiliates and their students will receive guidelines on the final report at this meeting. A
final DemoSat |1 report will be submitted to NASA Headquarters in December 2004.

2004

Milestone JAN|FEB|MAR] APR[MAY] JUN] JUL |AUG| SEP|OCT|NOV|DEC
Start Date A
Affiliate Teleconferences

NASA Ideas Solicited and Finalized
Training Workshop

\Website Maintenance

Student Recruitment

Affiliate Program Start A
Affiliate Program Development
[A] Critical Design Review A
[A] Affiliate Program Build / Test

[A] On-Site Mission Readiness Review
[B] Critical Design Review

[A] Launch Readiness Review

[A] Launch Day

[A] Pogt-Launch Review A
[B] Affiliate Program Build / Test

[B] On-Site Mission Readiness Review
[B] Launch Readiness Review

[B] Launch Day

[B] Post-Launch Review

Affiliate Mission Review A
Final Report from Affiliates
Final Report to NASA HQ A

A
A

>>>

»|>|>

Figure1l: DemoSat Il Milestone Schedule
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5.0 Certifications
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Appendix A: Lettersof Support

----- Original Message-----

From steve chien [mailto:chien@ig.jpl.nasa.gov]
Sent: Wednesday, October 01, 2003 12:16 PM

To: Chris Koehl er

Subj ect: Re: DenpSat..

Dear Chri s,

| amvery happy to offer my support for your proposed Workforce Preparation
effort by serving as an advisor for the project and a nentor to the students.
In ny experience with the DenmpSat programin 2003, | found it to be an

out st andi ng program for education and outreach and an excellent use of NASA
resour ces.

In the advisor role, | would provide the students with technical tools and
concepts relevant to future JPL space exploration. As a mentor, | would
gui de the students as they design and denonstrate their solutions as
experiments on "ball oon-sats" and other carriers.

I look forward to working with the Col orado Space Grant on this project.
Si ncerely

St eve Chi en

St eve Chi en, Ph.D
Principal Scientist, Automated Pl anning and Schedul i ng
Techni cal Group Supervisor, Artificial Intelligence Goup

Jet Propul sion Laboratory, M 126-347 tel: +1 (818) 393-5320
Pasadena, CA 91109-8099, USA fax: +1 (818) 393-5244

planning.jpl.nasa.gov
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Appendix A: Lettersof Support
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| am very happy to offer my support for your proposed Workforce Preparation effort by serving
as an advisor for the project and a mentor to the students.

In the advisor role, | would provide the students with technical tools and concepts relevant to future JPL
space exploration. As a mentor, | would guide the students as they design and demonstrate their
solutions as experiments on "balloon-sats" and other carriers.

I look forward to working with the Colorado Space Grant on this project.

Sincerely,

Steve Matousek

St eve Mat ousek

Jet Propul sion Laboratory, Mars Scout Manager, Ml Stop 301-340, O fice 301-
385E

st eve. mat ousek@ pl . nasa. gov, ph (818)354-6689, fax (818)354-8333

JPL cell phone: 818-645-5974, personal cell phone 818-825-9602

secretary: Jann Overholt, 818-354-9053
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Appendix A: Lettersof Support

————— Original Message-----

From Robert Shotwell [nailto: Robert.F.Shotwell @ pl.nasa. gov]
Sent: Tuesday, October 28, 2003 6:25 PM

To: Chris Koehler

Subj ect: Re: Final Report...

H Chris-

| would be happy to provide support as a mentor to your students and review
support, as tine permts. | have nmy hands pretty full right now with the
Phoeni x m ssion, but amstill supporting mcrosat activities when | can. |

am working to secure a replacenent for my microsat activities and once we
have one, that person can provide yet nore assistance to your efforts.

I was very encouraged by your teams works over the |last year and | ook
forward to participating in DenpSat |1I!

Rober t

Robert Shot wel | 818-354- 6969 wk

Jet Propul sion Laboratory 818-393-9876 fx

Proj ect Systens Engi neer - Phoeni x 626-676- 6530 cell

JPL M crospacecraft Program robert.shotwel | @ pl . nasa. gov
DemoSat || -i- November 6, 2003
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Appendix A: Lettersof Support
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Chris-

@ happy to serve as both an advisor and mentor for the next round of DemoSat projects.

Rob

Rob Sherwood

Jet Propulsion Laboratory
4800 Oak Grove Dr.
Pasadena, CA 91109
818-393-5378
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Appendix A: Lettersof Support

————— Original Message-----

From Freenman-1, Luther (Mke) [mailto: M chael.Freeman@asa. gov]

Sent: Thursday, Cctober 30, 2003 3:27 PM
To: ' Chris Koehler'

Cc: Buckingham 1, Gegg; Biegert-1, Panela
Subj ect: RE: Space Grant / Wchita...

Chris,

We (KSC) do support your workforce initiatives,
glad to hel p as an advi sor.

| look forward to working with you.

M ke

L M chael Freeman, PhD

Spaceport Technol ogy Research Liai son
XA- D1

KSC, FL 32899

m chael . freeman@asa. gov

321. 867.4035 (voice)

321.867.2097 (fax)

such as DenbSat.

I will be

DemoSat || -k-
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Appendix A: Lettersof Support
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Chris,

| would love to help out the students, as | can. | am a software engineer mainly working on rover projects
(but have had some hardware experience integrating software systems with real hardware). | could help
out in brainstorming for ideas, managing the code development and putting together test systems for the
projects. Please send my email address to any students who may be interested.

Thank you,
Caroline

Caroline Chouinard
4800 Oak Grove Drive
m/s 126-347
Pasadena, CA 91109
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Appendix A: Lettersof Support

————— Original Message-----

From Brad Clenent [rmailto:bclenent @ig.jpl.nasa. gov]
Sent: Monday, Novenmber 03, 2003 11:14 AM

To: Chris Koehler

Subject: re: Final Report...

Dear Chris,

| would like to offer my support for your proposed Workforce Preparation
effort by serving as a nentor to the students. [In review ng projects of
the DenpSat programin 2003, | found it to be an outstandi ng program for
education and outreach and an excel |l ent use of NASA resources.

As a nentor, | would guide the students as they design and denonstrate
their solutions as experinents on "balloon-sats" and other carriers.

| look forward to working with the Col orado Space Grant on this project.

Si ncerely,
Bradl ey J. d enent

/******************************************************

Bradley J. denent, Ph.D.
Artificial Intelligence G oup

Jet Propul sion Laboratory
California Institute of Technol ogy
4800 Cak Grove Drive, MS 126-347
Pasadena, CA 91109-8099

tel +1-818-393-4729

fax +1-818-393-5244

bcl emrent @ pl . nasa. gov

http://ww«+ ai g.j pl . nasa. gov/ publ i c/ hone/ bcl enent
******************************************************/
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