C. A. Christian- Vita

Dr. Carol A. Christian

Phone: (443) 721 5828 11550 Crossroads Cir, #272
http://www.stsci.edu/~carolc Baltimore, MD 21220

E-mail: carolc@stsci.edu US Citizen

Education

BS. Physics, University of Dayton, Dayton OH (1972)
M.A. Physics and Astronomy, Boston University, Boston MA (1974)
Ph.D. Physics and Astronomy, Boston University, Boston, MA (1978)

Professional
experience
(full ime)

10/1995- present. Space Telescope Science Institute — home of Hubble Space
Telescope (HST) and James Webb Telescope

HST Outreach Project Scientist (2012 — current)

a) Ensure the scientific integrity of material produced by the News Production
Team and serve as science advocate for HST researchers in the Press Release
Process. Participate in scientific review of news and outreach materials, and
support the refinement of scientific review of news articles and public press
releases. b) Support the Institute's Science Community engagement initiatives
regarding for HST including crafting and review of materials and periodic review
and revision of the HST science websiter. ¢) Serve as the HST Mission Office
point of contact for HST Public Outreach activities. d) Create the plan and
collaborate on the execution of the Science Engagement Support system for the
Roman Space Telescope to be launched in late 2026.

e  Community Missions Office (2002 — 2012: Deputy 2005-2012)

Responsible for: a) Oversight of the existing portfolio of technical personnel that
support the general astronomical community (especially NASA missions and other
astronomical facilities). Manage budgets, timelines, deliverables and reporting on STScl
products and applied expertise, b) Participation in the pursuit, fostering, planning and
executing new business opportunities, ¢) Preparation of materials, presentations,
exhibits, and web resources to inform the scientific and technical communities
regarding STScl capabilities, products and services. d) Create opportunities for citizen
science projects using HST and STScl Archive data.

e Head, Development, Technology and Innovation (2000-2002)
Examine processes and procedures within STScl and create mechanisms for

improving productivity, reducing cost, finding innovative solutions and improving
service to users

e Head, Office of Public Outreach, NASA Origins Forum Director (1995-2000)

Establish and manage formal, and informal education programs, teacher
training, public understanding of science, online outreach support, Hubble
Space Telescope news management, management of grant programs

o Special posting 2003-2006: Department of State: Science and Technology Policy
Advisor (full ime 2003-2004, part time 2004-2006)

Manage new technical projects including deployment of Geographic Information
systems and satellite imaging support to embassies and consulates, review and revise
federal technology and security policies especially for remote access to department
information and resources, serve as consultant on science and technology as pertaining
to foreign policy.
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9/1989-10/1995: Associate Research Astronomer, NASA Extreme Ultraviolet
Explorer, UC Berkeley

EUVE Guest Observer, Archive Manager and Mission Operations Scientist (100%
1989-1992, 60% 1992-1994, 100% 1995)

9/1992-9/1994: Project Manager, Earth Data Systems, industry funded national
distributed information system demonstration system (40%) time

8/1981-9/1989: Resident Astronomer, Canada France Hawaii Telescope

Professional
activities

Current: International Aeronautical Federation Space Education and Outreach
Technical Committee, Space Astronomy Committee, Committee for the Cultural
Utilization of Space.

International Astronomical Community Education Committee and Committee on
Diversity and Equity

Prior: Large Synoptic Survey Telescope EPO Advisory Committee
Zooniverse Citizen Science Advisory Committee, Chair

Cosmo Quest Citizen Science Advisory Group

AAAS (2010 — 2014) Kavli Journalism Awards Panel

American Institute of Physics, Diplomacy Fellow Selection Committee (2009-
2015; Chair 2013-2015)

Astronomical Society of the Pacific Board (2006 - 2010)

Awards Committee, Audit Committee, Strategic Planning Committee
American Astronomical Society Council (2003-2005)

Astronomy Education Board (1997 - 2000, 2010 - present)
Langley DAAC User Group (1999-2011)

SIRTF Community Working Group (member) & Chair, Archive Working Group
(1998-2001)

NASA OSS Education Council (membet) & Chair of FEducation Resource
Archive/Catalog Group (1997-2000)

Selecting Official - NASA IDEAS & HST GO Cycle E/PO Grants (1995-2000)
Bishop Museum Exploration Exhibit Advisory Group (1998-1999)

NASA OSS Education Implementation Task Force (1994-1996)

Architectural Team — NASA OSS Origins Strategic Plan Team (1995-1996)

Astronomical
professional
membership

American Astronomical Society

International Astronomical Union

Astronomical Society of the Pacific

American Association for the Advancement of Science

International Aeronautical Society

Expertise

Astrophysics: Research on stellar populations, open, populous and globular clusters

Earth Science: Use of FEarth observing imagery and photometry, application of
Geographic Information Systems

Education: Expertise in K-12 curricula, standards, evaluation and systemic reform;
informal science education methodologies, standards and evaluation, public engagement
in science, Citizen Science

Management: Leading diverse teams, team building, familiarity with Federal acquisition.
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Website

Professional Website: http://www.stsci.edu/~carolc
3D Astronomy Research Website:

http://www.stsci.edu/~carolc/3dastronomy/3D-Astronomy.html

3D Astronomy

Anyone scientists, science interested persons and members of the general public
can better appreciate the universe by viewing not only spectacular imagery but 3D
renditions of objects such as galaxies, star clusters, exoplanets, planetary systems
and models of individual stellar structure. But what if you cannot see? Astronomy
historically is viewed as a visual science, but using tactile 3D models stimulates the
imagination, allows us to make representations of the astrophysics we observe and
also share this with others. This project addresses the need for assistive materials
for individuals with Blindness and Visual Impairment (B/VI) as well as any other
individual who can make use of tactile representations of astronomical data.
Therefore, the specific objective is to develop 3D prints of astronomical data
derived from observations obtained with HST and other facilities. The new 3D
prints to be created now are part of a larger program called the Career Exploration
Lab, or CEL, developed by C. Christian and T. Madura (San Jose State University).
Through the CEL we will assist educators in using the materials and also conduct
camps for students with B/VI during the summers as a continuation of the
previous camps held in a variety of states.

The project: The methodology to be used to produce 3D prints of our desired
objects is derived from our proven technique to produce and test 3D prints for star
clusters and galaxies (Figures 1 and 2) derived from the analysis of HST data. Our
innovative process uses custom software to transform the data into solid 3D tactile
objects with patterned (Christian, et al. 2015; Grice et al. 2015). Within the JHU
Institutional Review Board certification process, we informally tested the materials
for scientific integrity and usability in several venues (museums, STEM events, and
other invited workshops and conferences for assistive technologies. We also
distributed the previous prints publicly (https://tinyutl.com/Tactile3DAstro). The
tested prints are used in CEL camps and shared internationally through the
International Astronomical Union. This project extends the available suite of
materials for the CEL by designing, creating, and testing different astronomical
subjects; that is, exoplanets, multi-wavelength data and more robust 3D prints of
star clusters.

Sample HST image and 3D print of the star cluster Westerlund 2
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PUBLICATIONS SINCE 2000

“A Question and Answer Guide to Astronomy” (in Persian), Christian, C., Roy, Jean-René, Fattahi,
Hassan and T., Yasamin 2022, Persian publication.

“Science Operations for the Wide-Field Instrument of the Nancy Grace Roman Space Telescope”, Mutchler,
M. e. al. 2021, AAS, 238, 21601

“Communicating Astronomy In Our Changing World”, Waller, W.H. ez a/ 2020, Proc. IAU XXX, 528.

“Enhancing Conference Participation To Bridge The Diversity Gap”, Prichard, L. ez a/. 2019, Astro2020, arXiv
1909.10996v1

“Star Cluster Catalogues for the LEGUS dwatf galaxies”, Cook, D.O. ez a/. 2019, MNRS, 484, 4907

“Balancing Fair Representation in Science”, Christian, C., 2019, Int. Aeronautical Congress 19, A7.1.2, x53503,
https:/ /iafastro.directory/iac/archive/browse/IAC-19/A7/1/53503/

“The Resolved Stellar Populations in the LEGUS Galaxies1”, Sabbi, E., ez /. (LEGUS team including C.
Christian), 2018, Ap. |., Suppl. 235, 23.

“Increasing Gender Diversity and Inclusion in Scientific Committees and Related Activities at Space
Telescope Science Institute”, De Rosa, G.. e#. a/. 2019, arXiv 1907.04880

“Extinction Maps and Dust-to-gas Ratios in Nearby Galaxies with LEGUS”, Kahre, L. ¢z /. (LEGUS
team including C. Christian), 2018, A4p. J., 855, 133.

“A Question and Answer Guide to Astronomy”, Christian, C. and Roy, Jean-Rene, 2017, Canbridge
University Press.

“Is the Massive Star Cluster Westerlund 2 Double?” Zeidler, P. ez a. (Westerlund 2 team including C.
Christian), 2017, Proc. Int. Astr. Union, 12, S316.

“A High-resolution Multiband Survey of Westerlund 2 with the Hubble Space Telescope. I11. The
Present-day Stellar Mass Function”. Zeidler, P. ez. al. (Westerlund 2 team including C. Christian), 2017,
Astron. J., 153, 122].

“A High-Resolution Multiband Survey Of Westerlund 2 With The Hubble Space Telescope. 1i. Mass
Accretion In The Pre-Main-Sequence Population” Peter Zeidler. P. ez. al. (Westerlund 2), 2016, Astron. J.
152. Retrieved from http://dx.doi.org/10.3847/0004-6256/152/4/84.

“A High-Resolution Multiband Survey Of Westerlund 2 With The Hubble SpaceTelescope . I. The Pre-
Main-Sequence Population”, Zeidler, P. ez. al. (Westerlund 2 team), 2016, Astrop. |. submitted.

“Is the Massive Star Cluster Westerlund 2 Double? - A High Resolution Multi-band Survey with the
Hubble Space Telescope”, Zeidler, P. et. al. (Westetlund 2 team) 2015 Astron. |, 150, 78

“The Spatial Distribution of the Young Stellar Clusters in the Star-forming Galaxy NGC 628”7, Grasha, K.
et. al. 2015, Ap], 815, 93G.

“Bright Young Star Clusters in NGC5253 with LEGUS”, Calzetti, D. ez a/. (LEGUS Team including C.
Christian), 2015, Ap], 811, 75C.

“Legacy Extragalactic UV Survey (LEGUS) With the Hubble Space Telescope. 1. Survey Description”
2015, Calzetti, D. ¢z. al. (LEGUS Team), Astron. J., 149, 51C.

“Citizen Science with Hubble Space Telescope Data", Christian, C.A., 2015, Computing in Science and
Engineering, 17, 12 (Online journal)
http://scitation.aip.org/content/aip/journal /cise/17/4/10.1109/MCSE.2015.42)
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“You Can Touch These! Creating 3d Tactile Representations Of Hubble Space Telescope Images”,
Christian, C.A, Nota, A., Greenfield: P., Grice, N., Shaheen, N. 2015, Journal and Review of Astronomy
Education and Ountreach, 3, retrieved from http://www.toteachthestars.net/JRAEO /issue-3/.

“3D Printing Technology: A Unique Way of Making Hubble Space Telescope Images Accessible to Non-
Visual Learners”, Grice, N.A., Christian, C.A., Nota, A., Greenfield, P. 2015, Journ. Blindness Innov. Research,
v 15, no 1. Retrieved from https://nfb.org/images/nfb/publications/jbir/jbir15/jbir050101abs.html

“Touch This! Bringing HST Images to Life as 3D Models”, Christian, C., Nota, A., Greenfield, P., Grice,
N., Shaheen, N. 2014, 65% Int. Astronant. Congress 2014, E1.7.9. retrieved from
https:/ /iafastro.directory/iac/archive/browse/IAC-14/E1/7/26432/

“Early Results from Star Date: M83 - A Citizen Science Project to Age Date Star Clusters in the Southern
Pinwheel Galaxy”, Heartley, Jeremy; Whitmore, B. C.; Blair, W. P.; Christian, C. A.; Donaldson, T';
Hammer, D.; Smith, S.; Viana, A. 2014, AAS Meeting 223, #442.33.

“Legacy ExtraGalactic UV Survey (LEGUS): The HST View of Star Formation in Nearby Galaxies”,
Calzetti, D. ez a/. including C. Christian, 2014, AAS Meeting 223, #254.08.

“The HST Frontier Fields”, Lotz, J. ¢z al. including C. Christian, 2014, .AAS Meeting 223, #254.01.

“You Can Touch This! Bringing HST images to life as 3-D models”, Christian, C., Nota, A., Grice, N.A.
et al. 2014, AAS Meeting 223, #244.16.

“Citizen Science: Contributions To Astronomy Research”, Christian. C., Lintott, C., Smith, A. Bamford,
S., In Organizations, People And Strategies In Astronomy, 2011 A. Heck (Ed.), T.O.C. http://Astro.U-
Strasbg.Fr/~Heck/Opsa.Htm, P183.

“The Space Shuttle and Great Observatories”, Christian, C., 2011, in Wings in Orbit, W. Hale, H. Lane, G. Chapline,
K Lulla (eds.), U.S. Government Printing Office, Washington D.C., 320, ISBN: 978-0-16-0868-46-7.

“Lunar Based Observations of the Farth as a Planet”, Sparks, W.B., Meadows, V., Mccullough, P. Postman, M.,
Christian, C., Astrobiology Science Conference 2010: Evolution and Life: Surviving Catastrophes and Extremes on Earth and
Beyond, LP1 Contribution No. 1538, p.5397.

“A Questions and Answers Guide to Astronomy", Carol Christian, Jean-Rene Roy 2010, Cambridge University
Press.

“Globular Clusters - Guides to Galaxies”, Christian, C., 2009 .ESO Astrophysics Symposia, ISBN 978-3-540-
76960-6. Springer Berlin Heidelberg, p. 27, Globular Cluster Research with Astronomical Archives

“250 Reponses aux Questions Curieux d’Astronomy”, Bely, P.Y., Roy, J.R, And Christian, C., 2008
Gerfaut:France, ISBN-10: 2351910125, ISBN-13: 978-2351910122

“Sky in Google Earth: The Next Frontier in Astronomical Data Discovery and Visualization”, with
Scranton, R., efal, 2008 PASP, submitted, 2007arXiv0709.0752S

“Low-Metallicity Star Formation: From the First Stars to Dwarf Galaxies”, M. Tosti; et al. 2008 Proceedings
of the International Astronomical Union, LAU Symposium, v. 255, p. 381-386

“EPO and a Changing World: Creating Linkages and Expanding Partnerships”, C. Christian, J. Raddick,
J., K. Borne 2008, ASP Conference Series, v. 389, San Francisco: Astronomical Society of the Pacific, p.373
Building a Data Education Community Online

“Astronomical Visualization for Education”, Christian, C., Conti. A. 2007 Astronomical Data Analysis
Software And Systems X171, ASP Conf Ser., 376, 637.

“Visualizing Large Astronomical Data Holdings”, Christian, C., Conti, A., And Gaffney, N., 2007, Proc.
Of IAU Special Session 2, Innovation in Teaching and 1 earning, 245.
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“Hubble Space Telescope Advanced Camera for Surveys Mosaic of the Starburst Galaxy M82”, Muchler,
M., Bond, H. Christian, C.A. Frattare, F., Hamilton, W., Januszewski, W. Levay, Z.G., Mountain, M.,
Knoll, K.S., Royle, P., Gallagher, J. And Puxley, P., 2007, Publ. Astron. Soc. Pacific, 119, 1.

“Location, Location, Location: So Where is Muzaffarabad? Geographic Information Systems Can Serve
as Powerful Tools for Visualizing Complex Problems”, Christian, C., 2006 Foreign Service Journal 84, 37.

“Geospatial Data In Response To The Sumatra-Andaman Earthquake And Indian Ocean Tsunami Of
December 26, 2004, Kelmelis, J.A, Schwartz, L, Christian, C., Crawford, M., 2006 Photogrammetric
Engineering & Remote Sensing Journal, 72, 862

http:/ /www.asprs.org/publications/pers/2006journal /august/

“Tools And Services For Education And Outreach — Accessing Real Astronomical Data”, Christian, C,. 2006
Astronomical Data Analysis Software And Systems X1/, ASP Conf Ser, 351, 641.

2005 to 2000

“The Science News Metrics”, Christian, C., Davidson, G., Organizations and Strategies in Astronomy 6, A. Heck (ed.),
(Kluwer Academic Publishers, Dordrecht), p141.

“USA Cartographic Response to the Indian Ocean Tsunami of December 26, 2004: Preliminary Report”,
Kelmelis, J.A, Schwartz, L, Christian, C., Crawford, M. King, D., United Nations Regional Cartographic Conference
Proceedings. bttp:/ [ unstats.un.org/ nnsd/ geoinfo/ SunreccaCRP17 pdf.

“Challenges: Adopting GIS for Diplomacy and Foreign Policy”, Christian C.A., ESRI Federal Users Conference
Proceedings, (proceedings on CD and (http://gis.esti.com/library/userconf/feduc05/index.html.)

“K-12 Education with the National Virtual Obsetvatory”, Raddick, M. J.; O'mullane, W.; Szalay, A. S.; Christian,
C., Astronomical Data Analysis Software and Systems X, ASP Conf Ser, 347, 247.

“Connecting Your Project to the NVO's Data Riches: a Five-Minute Tutorial”, Raddick, M.]., Christian,
C., BAAS 207, 5703R.

“The National Virtual Observatory: Background for Educators”, Christian, C.A., BAAS, 207, 5701C.

“LSST EPO: Bringing the Changing Universe to the Public”, Jacoby, S. H.; Borne, K. D.; Christian, C.;
De Marco, O.; Larson, A.; Pennypacker, C. R.; Pompea, S. M.; Raddick, M. J.; Rosing, W.; Sparks, R. T';
Thakkar, U., BAAS, 207, 2602].

“Hubble Space Telescope multi-color ACS mosaic of M51, the Whirlpool Galaxy”, Mutchler, M.;
Beckwith, S. V. W.; Bond, H.; Christian, C.; Frattare, L.; Hamilton, F.; Hamilton, M.; Levay, Z.; Noll, K;
Royle, T., BAAS, 206, 1307M.

“Tmproving Excisting EPO Efforts with Data Access throngh the National V'irtual Observatory”, Raddick, M. J.;
Christian, C._A.; O'mullane, W. J., BAAS, 206, 0510R

“The Virtual Cosmos Project: Astronomical Data access for General Public via the National Virtual
Observatory”, Craig, N.; Mendez, B. ].; Hanisch, R. J.; Christian, C. A.; Summers, F.; Haisch, B.; Lindblom, ],
BAAS, 206, 0509C.

"Creation of Educational Resources: A Research Scientist's Role”, Christian, C., BioAstronomy: Life Among
the Stars, LAU Symposinm, 213, 545.

"Bringing Breakthroughs in Science to the Public Through Webcasting”, Christian, C., BioAstronony: Life
Among the Stars, LAU Symposinm, 213, 549.

“The Public Impact of HST: A Case Study”, Christian, C., Organizations and Strategies in Astronomy 5, A.
Heck (ed.), (Kinwer Academic Publishers, Dordrecht -- ISBN 1-4020-2570-X), 203.
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“A High-Resolution Color Image of the Prototypical Barred Spiral Galaxy Ngc 13007, Levay, Z. G;
Bond, H. E.; Christian, C.; Frattare, L. M.; Hamilton, F.; Mutchler, M.; Noll, K. S.; Royle, P.; Knezek, P.
M., BAAS., 206, 6015.

“Spectacular Image of the Sombrero Galaxy: Hubble Heritage Celebrates their Fifth Year Anniversary”,
Christian, C._A., Bond, H.E., Frattare, L. M.; Hamilton, F.; Levay, Z.G.; Noll, K. S.; Royle, P.; BAAS, 203,
1141C.

“The Role of Scientists in Educational Resource Creation”, Christian, C., Journal of Science and Technology
Education , 12: 31.

“Next Generation Space Telescope: An Update”, Christian, C.A, ASP Conference Proceedings, 273, 369.

“NPR Radio & Web Simulcasts: The Tour the Cosmos Series”, Christian, C., Eisenhamer, B., Kakadelis,
S., Steiner, M., WebNet Journal , 3, 30.

“Education &Public Outreach: A View from Research Institutions and Observatories ”, Christian, C.,
Virtnal Observatories of the Future, ASP Conf. Proc., 225, 148.

“Space Science Education Resource Directory”, Christian, C., Scollick, K,. ADASS X, A.S.P. Conference
Series, 238, 107.

“Amazing Space: Creating Educational Resources from Current Scientific Research Results”, Christian, C.;
Eisenhamer, B., Eisenhamer, ., And Teays, T., Journal of Science and Technology Education , 10, 38.

“Hubble Space Telescope Photometry of the Metal-rich Globular Clusters NGC 6624 and NGC 66377,
Heastey, ].IN., Janes, KA., Zinn, R., Demarque, P., Da Costa, G.S., Christian, C., Astron. J. , 120, 879.

“Hubble Space Telescope Observations of the Interacting Galaxies NGC 2207 and IC 21637, Elmegteen,
B.G,, etal., Astron. J. , 120, 630.



