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The New Horizons spacecraft successfully completed a flyby of Jupiter early on February 28, using the massive planet’s gravity to gain even more speed on its 3-billion mile voyage to Pluto and the unexplored Kuiper Belt region beyond.

New Horizons came within 1.4 million miles of Jupiter at 12:43 a.m. EST, threading its path through an “aim point” that puts it on target to reach the Pluto system in July 2015. 

During closest approach the spacecraft was out of touch with Earth for about 11 hours as it gathered science data on the giant planet, its moons and atmosphere.  When mission operators at the Johns Hopkins University Applied Physics Laboratory re-established contact through NASA’s Deep Space Network, its health and status were confirmed.

The fastest spacecraft ever launched, New Horizons gained nearly 9,000 miles per hour  from Jupiter’s gravity – half the speed of a space shuttle in orbit – and is now traveling at about 52,000 mph.  New Horizons has covered approximately 500 million miles since launch in January 2006, and reached Jupiter quicker than the seven previous spacecraft to visit the solar system’s largest planet.
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Mission Operations Manager Alice Bowman updates PI Alan Stern following the closest approach to Jupiter on February 28, 2007.

The mission team is using the flyby to put the spacecraft’s systems and seven science instruments through the paces of a planetary encounter.  More than 700 observations of Jupiter and its four largest moons will take place from January through June, including scans of the giant planet’s stormy atmosphere and dynamic magnetosphere, the most detailed survey yet of its ring system, maps of the composition and topography of the large moons Io, Europa, Ganymede and Callisto, and an unprecedented look at volcanic activity on Io.

The outbound leg of New Horizons’ journey includes the first-ever trip down the long "tail" of Jupiter's magnetosphere, a wide stream of charged particles that extends more than 100 million miles beyond the planet. Telescopes on and above Earth – from the giant Keck telescope in Hawaii to the Hubble Space Telescope, Chandra X-Ray Observatory and others – are turning to Jupiter as New Horizons flies by, providing global context to the close-up data New Horizons gathers. 
The New Horizons payload of  science instruments is the most capable ever launched on a first reconnaissance mission to an unexplored planet.  It includes an imaging spectrometer to probe atmospheric composition and planet structure; a visible and infrared camera to obtain high-resolution color maps and surface composition maps; a long-range telescopic camera for high-resolution surface images; particle spectrometers to measure charged particles in and around Pluto’s atmosphere; a detector to measure masses of space-dust particles; and a radio science experiment to examine atmospheric structure, surface thermal properties and planet mass.

Watch the mission web site for more images as they become available.  During the Jupiter encounter, you can also read Principal Investigator Alan Stern's blog on the Astronomy Magazine web site.  Check out http://www.astronomy.com for his  always interesting perspective.
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Left:  A view of Jupiter’s moon Io showing the 180-mile high plume from volcano Tvashtar (just left of the north pole), taken from 1.5 million miles away by the Long Range Reconnaissance Imager (LORRI) on about 5 hours after the closest approach to Jupiter.

Right:  Ganymede, Jupiter's largest moon, taken by LORRI from 2.2 million miles.  Dark patches of ancient terrain are broken up by brighter, younger material.  The entire icy surface is peppered by more recent impact craters that left fresh, bright ice across the surface.

Education and Public Outreach Highlights

The New Horizons E/PO team and Educator Cadre came together January 12-15 at the U.S. Space and Rocket Center in Huntsville, Alabama, for a joint professional development workshop to prepare for the Jupiter flyby.  Educators represented NY, NE, AL, AK, LA, MT, WA, CA, WV, OH, WY, NC, RI, VA, NJ, and OK. 

Three podcasts featuring behind-the-scenes looks at the scientists and engineers guiding the first robotic voyage to Pluto and beyond were completed and posted to the web site in anticipation of the Jupiter flyby: “From Earth to Jupiter,” “The Jupiter Flyby,” and “Encounter with Jupiter: Science Never Sleeps.”  A fun Jupiter flyby movie trailer was also posted to the web site.

On the day of Jupiter closest approach, February 28, science team member John Spencer from Southwest Research Institute gave a public lecture at APL, co-sponsored by the Planetary Society.

The mission web site has posted many of the incredible images captured by New Horizons’ Long Range Reconnaissance Imager (LORRI); LEISA, the infrared spectral imager; and Alice, the ultraviolet spectrometer.


In February, MESSENGER instrument engineers at the Johns Hopkins University Applied Physics Laboratory (APL) in Laurel, MD, turned on the Neutron Spectrometer (NS), one of several sensors aboard the spacecraft that will be key to sorting out the mysteries of Mercury's surface.  

Understanding if ice exists on the surface of Mercury, and if so what types, is one of the key components of MESSENGER’s investigations into the origin and evolution of the solar system's inner planets.
The NS will collect data about the composition of the uppermost tens of centimeters of Mercury's crust by measuring the numbers and energies of neutrons that reach the MESSENGER probe as it passes near the planet. The NS together with a gamma ray sensor make up the Gamma-Ray and Neutron Spectrometer (GRNS) instrument.

The NS will remain on during most of MESSENGER's cruise 

phase and will return data from the Venus-2 flyby in June 2007, the three Mercury flybys in 2008 and 2009, and the  year-long Mercury orbit starting in March 2011.
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A simplified view of the interactions between incoming cosmic rays and the elements on the surface of Mercury, which produce fast neutrons, slow neutrons, and gamma rays. (Image Credit: K. Garver)

Engineers and scientists at APL are already rehearsing for the year-long observation of Mercury through a series of Day-in-the-Life tests.

“The system that we’ll use for orbiting Mercury will be significantly different from what we use for cruise and flybys,” explains APL’s Mark Holdridge, mission operations team member. “These exercises put the flight team and ground systems through their paces during a realistic simulation to provide some practice for readiness, to shake down the systems and procedures, and to try to uncover flaws or areas for improvement.”

The team will conduct several one-day exercises before tackling more complicated week-long scenarios. Fitting these crucial dry runs in a schedule that involves real-time monitoring of the spacecraft and preparations for the second Venus flyby in June is challenging. “It’s like working in three different time zones,” Holdridge says. “But we have to plan far ahead enough to work through any kinks and make sure we are ready to make the most of our stay at Mercury. We have just one year in orbit around the planet, and we want to hit the ground running.”
Education and Public Outreach Highlights

Two MESSENGER education modules, “Exploring Ice in the Solar System” and “Staying Cool in a Hot Environment,” will be featured in workshops at the National Afterschool Association annual conference in mid-March.  “Ice in the Solar System” will be featured in both the Interplanetary Polar Year and IPY: Ice session at the National Science Teachers Association annual meeting at the end of March.

Two lessons from “Staying Cool” (Sensing Energy and Snow Goggles) were presented at the "Engage, Explore and Inquire: Promoting Student Learning and STEM Awareness" workshop held at Arizona State University March 3rd.   MESSENGER fact sheets, Mercury lithographs and  the new book, "Exploring the Inner Solar System,” were included in teacher's packets.

The Dawn spacecraft has completed the final and most challenging of the environmental tests needed to prepare for its June 2007 launch and travels through space. 

After undergoing and passing a broad range of tests at Orbital Sciences Corporation in Dulles, Virginia, during the last few months of 2006, the Dawn spacecraft headed to the Naval Research Laboratory (NRL) in Washington, DC. for its next set of tests. During January and February, it endured the extreme heat and cold of spaceflight in NRL's thermal vacuum chamber. 
After the spacecraft and special monitoring equipment were installed in the chamber, plates whose temperature could be individually controlled were positioned around the spacecraft to ensure the desired thermal test conditions could be achieved. Pumps began removing air early in the evening of January 23, and by the next morning, the interior of the chamber was more than 100 million times below normal atmospheric pressure. The goal was to operate the spacecraft in ways similar to what it will face during the mission. By subjecting it to heat and cold, and testing the performance of its subsystems under both extremes, the engineering team could verify that the critically important thermal control subsystem will be able to keep temperatures within desired limits throughout the full range of conditions Dawn will encounter in space.

The thermal vacuum testing concluded on February 17, and the spacecraft was removed from the chamber two days later.  The tremendous amount of data collected will require several weeks for engineers to analyze, as the maturing space probe moves closer to its final readiness for flight.  The time is nearing when Dawn will be shipped to Kennedy Space Center for integration into the launch vehicle.

Education and Public Outreach Highlights

The Dawn E/PO team has many activities ongoing as launch approaches.  The mission web site “Dawn Classroom” section has added a beta version of Content Module #2, “Structure and Properties of Matter— Ion Propulsion,” joining Module #1, “History and Discovery of Asteroids.” 

New features on the mission web site include an updated version of “The Asteroid Belt at Your Fingertips” interactive timeline, the Dawn Young Engineer Program, and the Amateur Observers Program (AOP).  Originally developed to support the Deep Impact Discovery mission, the AOP is continuing and expanding in support of Dawn to look at the asteroids Vesta and Ceres.  Vesta is visible from Earth up through the Dawn launch date. 

Science team member and E/PO manager Dr. Lucy McFadden gave a presentation on Dawn on March 2nd at Montgomery Community College in Maryland.  John Ristvey conducted a hands-on workshop entitled “Exploring Careers in Science Through NASA Discovery Missions” at the National Afterschool Association annual conference on March 22.  Dawn was present at the National Science Teachers Association annual meeting March 28–April 1.

[image: image6.wmf]
Assembling the Dawn spacecraft.


Kepler, Discovery’s planet-finding mission, is a complex project that has dealt with a number of technical, schedule and budget issues that are being resolved as it progresses through the development phase.  

Major technical issues involving the avionics, focal plane array assembly and telescope have been resolved.  The majority of the hardware is moving from manufacturing into test.  The ATLO (Assembly Test and Launch Operations) start date has been moved to early August to accommodate late delivery of the photometer.

The Kepler Ground Segment (GS) and Mission Operations Critical Design Review (CDR) was held at the NASA Ames Research Center on January 23–25.  The CDR went well, and the Kepler team demonstrated significant progress in defining the operations capabilities, responsibilities, and processes.  The review board, while finding some issues to be dealt with, stated the project was very prepared and ahead of where most projects are at GS CDR.
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The Kepler High Gain Antenna successfully completed vibration testing on January 12.

Education and Public Outreach Highlights  

Kepler E/PO team members staffed an exhibit booth at the January 2007 American Astronomical Society meeting in Seattle. The booth had spectacular new graphics for backdrop, posters, and handouts, thanks to Kepler intern Wendy Stenzel. 

The Kepler team is working with two planetariums that are developing new shows on the topic of extrasolar planet finding and featuring Kepler: Clarke Planetarium in Salt Lake City and The Planetarium at the University of Texas at Arlington.

The Explorer, a recent publication of the SETI Institute, includes an article, "Night Sky Network: Amateur Astronomers Share the Transit of Mercury," featuring "Shadows and Silhouettes" the kit for amateur astronomers developed by Kepler with the Astronomical Society of the Pacific.

Many science team members have given presentations recently, including Dave Latham’s invited paper at the Joint AAS/AAPT Meeting in Seattle where he spoke to 100 astronomers, physics teachers, and students on "Spectroscopic Follow-Up Observations of Transiting Planets Discovered by the Kepler Mission."  Principal investigator William J. Borucki also addressed the AAS meeting with a lecture for 200 scientists and administrators on Kepler Mission Development. 

Six members of the Kepler science team spoke at an Extrasolar Planets Media Workshop at the Laboratory for Atmospheric and Space Physics, University of Colorado at Boulder, on January 26-28.  Hosted by Bruce Jakowsky and Emily Cobabe-Amman as part of their NASA Astrobiology Institute E/PO program, this is the third professional development workshop for science writers that LASP has conducted.


The primary goal of Juno, the 2nd New Frontiers mission to be selected, is to significantly improve our understanding of the formation, evolution and structure of Jupiter.  Headed toward a 2011 launch, work on Juno is ramping up.  A Program Level Requirements Appendix working meeting of key personnel was held on January 23 at NASA’s Marshall Space Flight Center to review and discuss the project’s Level 1 requirements and science objectives.  A follow-up meeting is planned for April to produce the final version of the Level 1 requirements.

[image: image8.emf]


Juno’s planned trajectory to Jupiter from launch in 2011 to arrival in 2016
NASA officials made a decision to include the Jovian InfraRed Auroral Mapper, or JIRAM, instrument as part of the Juno science payload.  The instrument will be provided by the Italian Space Agency (ASI), along with the KaT band transmitter, pending acceptance of the final ASI delivery schedule by the project.  JIRAM’s infrared imaging capability will complement the current suite of science instruments. 

Kennedy Space Center has been authorized to begin the Launch Services Task Order  process leading to an early selection of the Juno Launch Vehicle.  This early-phase launch vehicle selection approach is consistent with project risk mitigation activities approved as part of the 2011 launch rebaseline plan.

Education and Public Outreach Highlights

Juno’s E/PO team has participated in a number of meetings with their collaborators as the project gets underway.  They met with Lawrence Hall of Science staff regarding the partnership opportunities with Full Option Science System (FOSS), UC-Berkeley staff to discuss Great Explorations in Math and Science (GEMS), the Explore! Library program at the Lunar and Planetary Institute (LPI) to establish time lines for implementation of the Juno elements, and the Space Science Institute/Giant Worlds Program regarding Juno content and time line.

Science team members gave presentations at the University of Wisconsin Space Place, at JPL as part of the JPL Juno Science Talk series, and to two third grade classes.
In February, the E/PO team gave a presentation at the Juno Science Team meeting at JPL and then conducted a half-day E/PO team workshop.


The Moon Mineralogy Mapper (M3)is an instrument on Chandrayaan-1, the Indian Space Research Organization’s (ISRO) mission to the Moon.  
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A Polar Satellite Launch Vehicle (PSLV) will launch Chandrayaan-1 to the Moon.

The instrument has been undergoing a number of tests and reviews.  The optical assembly pre-environmental testing has been completed. The optical alignment and focus are excellent, well within specification. The passive cooler performance was excellent, meeting all requirements within margin.

The Critical Design Review (CDR) for Chandrayaan-1 has been rescheduled from January to May 2007.  The Pre-Ship Review for the M3 instrument is also scheduled for early May.  The instrument will be shipped to Bangalore, India, following the ISRO CDR. 

Education and Public Outreach Highlights

The first M3 E/PO team meeting since mission selection was held in Huntsville, Alabama, at the U.S. Space and Rocket Center on January 28–30.  Judy Balance, from the Marshall Space Flight Center Chief Engineer’s Office met with the E/PO team and presented an overview of M3 and the Chandrayaan-1 mission.  Danny Woodard, from Marshall’s Office of Strategic Communication, also met with the team.

The M3 E/PO team is working on a variety of education activities that are designed for use in both formal classroom settings and for informal venues such as afterschool programs, community-based organizations, and museums and science centers.  Plans continue for spectroscopy activities for students in grades 6 – 12 that will be included with the updated activities from the “Exploring the Moon” educators guide initially developed by Taylor et al. in 1989.  Three posters related to Chandrayaan-1 and M3 science and exploration themes are being developed: Geology of the Earth-Moon System, Properties of Lunar Materials, Science & Technology of Lunar Resources.  A redesign and reprinting of the LPI Lunar Landing Site Chart will include background information and references to lunar materials and landing sites on the back. 

The Chandrayaan-1 web site was released by ISRO in January.  The M3 team will be uploading and linking E/PO activities to this site as they are developed. 


In February, the Stardust spacecraft team at Lockheed Martin, Denver, contacted Stardust for the first time in nearly a year, sending commands to have Stardust resume communications to determine the spacecraft's health for a possible follow-on mission to comet Tempel 1.  In January 2006 Stardust successfully released the capsule that returned the comet Wild 2 dust particles to Earth and sent its last signal before being placed in a hibernation state.

The reliable spacecraft responded to the commands, and a signal was received at the expected time.  There was concern that a large solar flare last December could have placed the spacecraft in an unknown state.  The first telemetry indicated a processor reboot had occurred but the spacecraft's subsystems were in excellent condition. After restoring communication, the remainder of the Deep Space Network (DSN) pass was used to obtain history data for the last year.

The second DSN pass was used to clear the reboot counters, exit safe mode and ready the spacecraft for instrument checkout.  The team checked out the health of the instrument suite including the Dust Flux Monitor (DFM), Cometary Interstellar Dust Analyzer (CIDA) and Navigation Camera (NAVCAM).  After all the recorded data was received on the ground, the spacecraft was again commanded into its safe mode or hibernation state. The spacecraft will remain in hibernation until a final decision is made concerning the Stardust-NExT follow-on mission.

If approved, the Stardust-NExT (New Exploration of Tempel 1) mission would encounter comet Tempel 1 in 2011 and image the crater made by the Deep Impact mission in July 2005. The decision is expected in the May/June timeframe.







Stardust Calls Home
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New Horizons Gets a Boost from Jupiter
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Kepler Tackles Problems, Makes Progress

















A Note From the Program Manager





Discovery 15th Anniversary Conference Announced 


			


		       Look for the announcement and 		       registration on the Discovery 	    		       Program web site soon.





A Science Conference celebrating the 15th Anniversary of the Discovery Program is being planned for September 19-20 in Huntsville, Alabama - the home of the Discovery Program Office.   All current and former Principal Investigators, Project Managers, and Education/Public Outreach Leads will be invited to participate.  





The conference, sponsored by the Science Mission Directorate and the Discovery Program, will be open to the scientific community. There will be opportunities to interact and exchange ideas with noteworthy individuals from NASA Headquarters, the program office, and the science community. 


  


Late in 1991, Congress directed NASA to prepare "a plan to stimulate and develop small planetary or other space science projects, emphasizing those which could be accomplished by the academic or research communities." 





NASA's response in April 1992 was the Discovery Program.  Ten missions have been selected to date, along with two Missions of Opportunity.  Each mission will present a short history and synopsis, then participate in one of the theme panels which include topics such as Sample Return Missions, Infusion of New Technology, and Complex Deep Space Operations. A session of contributed posters on mission concepts and new technologies is planned.





	--------------------------------------------------------





I would like to introduce James D. (Doug) Riser, the new Discovery and New Frontiers Business Manager at MSFC. Doug is coming to us from Stennis where he was Business Manager for the Rocket Propulsion Test Program Office. He is still in the process of relocating his family to the Huntsville area, but should be settled in over the next few months.  Please join me in welcoming Doug to the Discovery and New Frontiers team.  I ask your cooperation with Doug as he settles into his new job.





				 --Paul GIlbert
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Dawn Undergoes Final Launch Preparations











MESSENGER Prepares for Mercury Orbit
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