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TOP SPACE ITEMS 
People
Sec Gates is recommending Gen Martin Dempsey be nominated as the next Chief of Staff of the Army, replacing Gen Casey, who is tentatively set to retire April 11. 
Gen William Shelton has assumed command of Air Force Space Command, relieving Gen Bob Kehler. 
o Gen Bob Kehler will assume command of USSTRATCOM, taking over from Gen Kevin Chilton, during a 28 January change of command ceremony. 
o Gen Chilton has retired. 
MG Rhett Hernandez has been nominated for a third star and assignment as Commanding General, U.S. Army Forces Cyberspace Command. 
BrigGen David Berger has been nominated for a second star. Berger is currently serving as the Director, Operations Division within HQMC PP&O. 
Brig Gen Samuel Greaves, currently the SMC Vice Commander, is being assigned as Director of Plans, Programs and Analyses at AFSPC. 
RDML Joseph Aucoin has been selected for a second star and assignment as the CNO Director, Programming Division, N80. 
BrigGen Tod Wolters, currently Director of Air, Space and Cyberspace operations at AFSPC, has been assigned as Deputy Commander-Air, U.S. Forces-Afghanistan/Commander, 9th Air and Space Expeditionary Task Force-Afghanistan. Wolters will be replaced by BrigGen David Thompson, currently Vice Commander, USAF Warfare Center. 
Col Roger Teague, who has been selected for the rank of brigadier general, will replace Greaves within SMC. Teague currently serves as Commander, Space Based Infrared Systems Wing. 
Recent Presidential nominations include: 
o Michael Vickers, to serve as Under Secretary of Defense for Intelligence, and 
o Stephanie O'Sullivan to be Principal Deputy Director of National Intelligence. 
Robert Butler has been assigned as DASD (Cyber Policy). 
Fair Winds and Following Seas to CAPT Jack Nicholson as he departs PMW-146 for retirement! 
Policy

Some reports say that U.S. adoption of the European Union‘s Code of Conduct for Outer Space Activities is assured; State Department officials confirm that it is under consideration as a confidence-building measure. 
o Intended to be a means to help alleviate space debris problems, many believe the code could, either directly or indirectly, limit the U.S. ability to conduct certain space activities. 
o Because the Code of Conduct is not a treaty in the strictest sense, it is not clear as to whether or not Senate ratification is necessary for adoption. 
Strategy

The 2011 National Military Strategy was released 8 February, outlining how our military will support and protect the enduring interests outlined in the National Security Strategy and the Quadrennial Defense Review.  Emphasized is the coordination of military and non-military forms of power and influence. 
o In countering violent extremism, our military will focus heavily on defeating al Qaida; 
o To deter and defeat aggression, the DoD will employ systems to counter weapons of mass destruction, but also employ means to defeat cyber aggression; 
o Strengthening International and Regional Security calls for increased military-to-military collaboration, to include increased engagement with China; and 
o Shaping the future will require developing leadership in the traditional areas, as well as space and cyberspace. 
DoD and DNI jointly released a ten-year National Security Space Strategy which builds on the National Space Policy, repeating the themes of ―congested, contested and competitive.
o In dealing with the current and near-term projected space environment, the unclassified summary of the NSS outlines three major objectives and five strategic approaches. 
o Of the objectives (strengthen safety and security in space, enhance our advantages in space, and energizing the space industrial base), the third also serves as a supporting ”approach” – fostering the industrial base as a means to provide improved space capabilities. 
o The five approaches encompass development of standards, best practices, improved SSA, export control reform, space cadre development, etc., and partnerships along with transparency and confidence-building measures. 
· These confidence building measures were cited by the State Department as part of the rationale to sign up to the European Code of Conduct impacting space operations. 
· The Code of Conduct has been a target of criticism among some in Congress, and a group of 37 senators have outlined their concerns in a letter to Secretary of State Clinton. 
o The ability to operate in a degraded environment is outlined as a key approach, along with the ability to deter and defeat threats to our space capabilities. 
o The NSS approaches also call for improved acquisition processes and innovation. ”Concrete manifestations” of the strategy are anticipated in the Fiscal Year 2012 budget. 
Space Partnerships 
U.S. SecDef Robert Gates and French Defense Minister Juppe have signed an agreement to cooperate on reducing the risk of accidents and collisions in space. The agreement was signed amid talks of wider-ranging security interests and areas of cooperation. 
o The agreement is non-binding and follows up on prior pledges between U.S. and France to cooperate more in aeronautics and space. 
o In November 2010 the U.S. and Australia signed an agreement to investigate building radar facilities in Australia to support the space surveillance network. 
Budget
Introduced in the House on 11 February was H.R.1, “Making appropriations for the Department of Defense and the other departments and agencies of the Government for the fiscal year ending September 30, 2011.”
o Explanatory tables, providing details of the House plan, have not been posted at the time of this compilation. 
o General provisions include a number of restrictions/limitations, to include: requiring all funds be obligated this Fiscal Year; prohibiting any funds from being applied to altering the FFC command and control relationships beyond what was in force in October 2004; and demanding adherence to the Buy America Act. 
Efficiencies announced by Sec Gates include staff and command reductions (to include JFCOM and 2nd Flt), improved business practices and program cancellations. Intent is to apply some of the monies saved (~ $153B over 5 years) to specific priorities, such as the increased procurement of EELVs to assure access to space. 
Projected budgets for the EELV are expected to rise by 50% over the next few years due to material costs and increased buys. 
The Defense budget proposal for Fiscal Year 2012 was delivered to Congress on 14 February. While many areas took cuts (the overall request is approximately $800M less than the FY 11 request), space was identified as a priority area: 
o The FY 2012 overall space program request is $10.2B, representing a 3% growth over the Fiscal Year 2011 budget request. Increases are largely driven by the increased procurement tempo. 
o Totals (procurement and RDT&E) for space systems include: 
· Navy funding for MUOS at $482.4M, and 
· Air Force funding for AEHF: $974.5M, EELV: $1760.2M, GPS: $1462.0M, DWSS: $444.9M, SBIRS: $995.2M; and WGS: $481.5M. 
· Cuts include a previously planned SBSS as it no longer needed for space surveillance. 
o Budget request details are available at the OSD Comptroller site. 
o Sec Gates and Chairman Mullen testified before the HASC on 16 February, and the SASC on 17 February, making note of the need to maintain the U.S. supremacy in space. 
The Air Force‘s FY 12 budget plan is an acquisition strategy that relies more on multi-satellite purchases to smooth funding cycles. 
o Included in the plan are more stable R&D funding lines for space programs and increased use of fixed-price contracts. 
o The first space system under this acquisition strategy will be the AEHF, now under contract to include the AEHF-4. A block buy for the fourth and fifth SBIRS is also being planned. 
o AF Sec Donley and Chief of Staff Gen Schwartz briefed the HASC on 17 February, discussing the Evolutionary Acquisition for Space Efficiency (EASE) strategy and a request to procure five additional launch vehicles a year in support of the industrial base. 
The Senate Appropriations Committee has named the following as members of the Defense Subcommittee: Senators Inouye (Chair), Leahy, Harkin, Durbin, Feinstein, Mikulski, Kohl, Murray, Johnson (SD), Reed, Cochran, McConnell, Shelby, Hutchison, Alexander, Collins, Murkowski, Graham, and Coats. 
Command Structures
There is speculation in the Canadian media that the North American perimeter security talks announced last week will propose expanding NORAD to cover land and sea operations. The speculation is based on the need to revamp strategies as a result of the melting ice cap. 
JFCOM restructuring is expected to shed nearly 2000 personnel (government and contractor). 
o The revamped command will be led by a two-star. 
o JFCOM's strategy and policy department and some of its intelligence functions will be terminated or sent elsewhere as the command is restructured to resemble its original purpose: teaching the military how to work together at every level. 
U.S. Space 
Progress towards the first MUOS launch continues: 
o Astrotech Corp. was awarded a contract for payload processing services; and 
o Lockheed Martin was awarded a $339.6M contract to build the fifth MUOS. 
Efforts are being made to ensure the suspected cause of a liquid apogee engine failure on the first AEHF, the introduction of FOD in the manufacturing process, will not pose a problem for other satellites built on the A2100 bus. These satellites include MUOS, SBIRS and additional AEHFs. 
The Air Force successfully demonstrated over-the-air, low-data-rate communication between an orbiting Milstar satellite and a FAB-T (Block 8) terminal. The demonstration included a series of uplink and downlink tests using voice and data. 
o The next series of tests involve terminal integration, software and flight testing. 
o The FAB-T program is scheduled to enter LRIP options in the third quarter 2013. 
Boeing won a $900K study contract from the MILSATCOM Systems Directorate at SMC to explore ways to modify existing commercial satellite capabilities to meet needs. 
o Focus will be on communications-on-the-move missions as well as connectivity for low-altitude AISR platforms. 
o The study recommendations are scheduled to be delivered to the Air Force in July. 
The Army‘s SMDC-One has completed its mission after thirty-five days on orbit and was destroyed upon reentry. 
o The primary objective was relay of unattended ground sensor data. 
o While data is still under review, most SMDC-One passes over ground stations were useful and allowed for the transfer of text and image files to and from unattended sensors. 
The first SBIRS Geo is now slated for a 4 May launch. The original launch date was 2002. Other SBIRS achievements include: 
o GEO-2 hardware integration and completion of major electrical systems tests, and 
o A $424.7M contract award for SBIRS GEO-4. 
The STSS crosslink and sensor calibration tests have been successfully completed. 
DepSecDef Lynn has raised concerns that a new 4G wireless network by LightSquared will jam military and civilian GPS signals. Company officials said that tests showing their signal (L-band, adjacent to GPS) interferes with GPS are based upon simulations that fail to properly reflect the LightSquared filtering scheme. 
The Delta IV Heavy has made its first launch from Vandenberg, launching NROL-49. It was the largest rocket to date launched from the west coast. Also launched from Vandenberg was NROL-66 on a Minotaur rocket. The launch been delayed a day due to a power issue affecting mandatory range safety equipment. 
NGA opened its new Campus East to several hundred employees on Jan. 18. According to agency Director Long, the building was designed to promote collaboration, using greater information sharing and computer systems built on a new architecture. 
NASA has selected 20 small satellites, including two from cube-sats from NRL & USNA, to fly as auxiliary payloads aboard rockets planned to launch in 2011 and 2012. 
NASA has now set 24 February as the launch date for the final Discovery mission. Space shuttle managers called for modifications to the structural stringers on Discovery‘s external tank. Remaining planned launches include the Endeavour on 19 April, and the currently unfunded Atlantis launch on 28 June. 
NASA has provided an interim report, as required by the FY 2010 NASA authorization bill, on how it intends to build a heavy-lift rocket that incorporates the space shuttle‘s main engines. 
o NASA‘s bottom-line: it cannot be done within the current budget and schedule. 
o Members of the Senate Commerce Committee responded with a statement that meeting the deadline for the heavy-lift rocket is written into law and therefore "not optional." 
NASA‘s first Orion, built under the now terminated Constellation program, is scheduled to begin ground testing in mid-February. The Orion is now considered to be the starting point for the Multi Purpose Crew Vehicle (MPCV) that NASA wants as a backup in case the commercial vehicles cannot be developed under the current scheme. 
NASA has set 14 December as the target launch date for Orbital Sciences‘ Commercial Orbital Transportation System (COTS) cargo demonstration mission. 
The NASA/NOAA GOES-R has successfully completed its system PDR. CDR is slated for early 2012 with launch in 2015. 
NASA‘s and NOAA‘s Joint Polar Satellite System (JPSS) may slip up to 12-14 months as a result of failing to pass a full appropriations bill for fiscal 2011. The fiscal 2012 request for JPSS is $1.07B, which would be a $687.8M increase from its budget under the proposed CR. 
NASA may be considering the inflatable Bigelow Expandable Activity Module (BEAM) to enhance use of the International Space Station (ISS). Such a project would require about 24 months from the start date to achieve on-orbit operations. 
NASA's NanoSail-D satellite, programmed to eject from the satellite FASTAT in Dec, has finally ejected from its mothership. Ground controllers had assistance from ham radio operators in tracking the NanoSail signal. 
NASA is now conducting a study to examine the possibility of using beamed energy propulsion for space launches. The study is expected to conclude by March 2011. 
Budget constraints are forcing NASA to terminate funding for two climate change missions. Per associate director Steve Volz, ―”It‘s cleaner to be allowed to delete the scope that goes along with the dollars than to have to figure out how to do more with less.” Eliminated missions are the: 
o Climate Absolute Radiance and Refractivity Observatory (CLARREO), and 
o Deformation, Ecosystem Structure and Dynamics of Ice (DESDynI). 
Galaxy 15, the ”Zombie Satellite” that has been broadcasting while drifting out of control since April, has reset itself. 
o The reset occurred when the solar panels became drained, and the satellite again began accepting commands from the control center. 
o Controllers are now moving the satellite to a stable orbit in hopes of resuming normal operations. The satellite may be able to resume operations by 31 Jan, and remain in service until 2022. 
A new U.S. joint venture (ATK and US Space LLC‘s new Vivisat) plans to extend the lives of geosynchronous satellites by docking electric motors to them and shifting them over regions where communications are in high demand. No customers have yet been announced. 
International Space
Discovery launched on its final mission on 24 February, having been delayed since November. Also delayed was the docking as the ISS began rocking when the shuttle began the coupling process. 
o A piece of foam debris that detached from the space shuttle Discovery's fuel tank may have struck the orbiter during launch, but is not expected to cause any problems. 
o Mission specialist CAPT Steve Bowen (USN) is the part of the Discovery crew. 
o All five of the world's participating space agencies (from US, Canada, Europe, Russia and Japan) now have vehicles or equipment aboard the ISS; this is a first on the ISS. 
The Space Data Association (SDA), established by commercial satellite operators to improve the safety and efficiency of space operations, has announced that the organization now provides conjunction assessment for more than 60 percent of all operational satellites in GEO. 
Euroconsult, an international consulting and research has published a report predicting that tightening government budgets around the globe will force a new era of cooperation and partnerships in the civil as well as government sectorsCanada‘s first new military space strategy in over ten years will reportedly focus on communications and ISR, with an emphasis on Arctic and maritime security. No projected release date has been announced. 
A Canadian firm is planning to launch a network of 78 small satellites designed to help relieve network congestion caused by smartphones. The CommStellation, will operate in low-Earth orbit, with first launch planned slated for 2014. 
A European Commission (EC) review has concluded the Galileo navigation system is making acceptable progress, but the 30 satellite constellation will likely increase in cost by more than 50% over prior estimates. 
Eumetsat officials say Belgium, the only country that has not yet approved development of the Meteosat Third Generation (MTG) weather satellite system, is expected to sign the agreement in the near term. Some contracts have already been established for the space segment, but ground segment and launch contracts remain to be awarded. 
Iran has opened a new space research and training center. 
A Russian scientist was quoted by news agency RIA Novosti as saying that Russian space programs are grossly underfunded and urged teaming with India and Kazakhstan. 
A Russian Proton launched European KA-SAT broadband satellite, Europe‘s first spacecraft dedicated to high-throughput Ka-band connectivity for Internet and television services. 
o Launch took place just three weeks after the failure of a Proton M. 
o Throughput of KA-SAT is advertised as 70 gigabits per second. 
Russia‘s Electro-L meteorological satellite was launched on 20 January. 
On 26 February, Russia successfully launched a Glonass-K from Plesetsk after a twenty-four hour delay for unspecified reasons. 
Shortly after launch of a GEO-IK-2 satellite in early February, Russia reported losing contact with the satellite. Communications were reestablished the following day, but the satellite is in the wrong orbit, and will not be able to accomplish its geodetic mapping mission. 
o While investigations into the failure of the Geo-IK-2 mapping satellite are incomplete, an anonymous Russian space agency official was quoted on 14 February as saying that an ―”unnamed” foreign power was behind the failure. 
· The satellite was a vital part of Russia's effort to match the United States and NATO's ability to target missiles from space. 
· The official stated evidence suggested that the craft went off target after one of its booster rockets inexplicably reversed course and the probable cause may have involved electromagnetic intrusion, from air, land or space, on the automatic controls. 
· The official did note there are other possible causes of the failure. 
Russia has announced plans to launch about 50 spacecraft from three pads in 2011. Russia conducted 31 launches in 2010. 
Russia is reportedly developing an unmanned reusable spacecraft similar to the US X-37 orbital test vehicle. 
China and Russia are working together to launch a Mars probe in October of this year. 
o The Yinghuo-1 probe, designed to investigate where the water on Mars has gone, was previously scheduled to launch along with a Russian Phobos Explorer in October 2009 but was postponed for unspecified reasons. 
o China is planning to independently launch a Mars probe in 2013. 
China is developing a new launch system that is expected to offer greater performance for the Long March 6 and 7, planned for fielding by mid-decade. The new 18-metric-ton-thrust engine combines a liquid oxygen and kerosene engine with a staged combustion cycle. 
At the Global Space & Technology Convention in Singapore, it was announced that Singapore will be building a small-scale demonstrator of a space plane. Tentative plans include a commercial space planes stationed at Singapore‘s Changi Airport. 
The failure of India‘s GSLV rocket in December 2010 only 47 seconds after launch is now being attributed to premature separation of data cables. 
Undaunted by the GSLV failure, the Indian National Remote Sensing Center (NRSC) has announced plans to launch 30 remote sensing satellites in the next 10 years. 
o Resourcesat-2, which will replace the seven-year-old Resourcesat-1 to obtain high-resolution multi-spectral data, is expected to launch by the end of January 2011. 
o An integrated multi-mission ground station is scheduled to be in place by June 2011 to receive all the satellite data, supplying 1,000 products directly to users. 
The Indian Space Research Organization (ISRO) has announced that their Chandrayaan orbiter has found a large underground chamber near a lava tube on the moon. ISRO states this chamber is large enough to be used as a lunar base for inter-planetary missions. 
o The lava tube would provide a level of shielding from hazardous radiations, micro-meteoritic impacts, extreme temperatures and dust storms. 
o The chamber would also provide a nearly constant temperature of minus 20oC, unlike that of the lunar surface which is subject to large variations, ranging from 130oC to -180oC. 
Japan is considering launching new satellites to establish its own navigation system in a bid to reduce its reliance on the U.S. 
o In September, Japan launched a rocket carrying its first satellite intended to improve upon the utility of GPS for navigation in Japan‘s terrain, but new satellites are required to achieve 24/7 operations independent of the U.S. GPS. 
o An independent capability would also allow Japan to market navigation services to other Asian countries. 
Japan launched the Kounotori (white stork)-2 unmanned transfer vehicle, which will serve to resupply the ISS before carrying off waste and being sent to burn up in the atmosphere. 
Japan‘s Akatsuki spacecraft overshot Venus last month and was not expected to be able to again attempt to enter Venus‘ orbit until early 2017. JAXA has now announced Akatsuki may possibly be maneuvered into position a full year earlier. 
Solar Maximum
The sun continues to demonstrate increased activity as it heads towards what is predicted to be the most intense solar maximum in 50 years. While the max is not scheduled until 2012, some spectacular displays can be viewed on the NASA website. 
o One of the most powerful solar storms ever, a Class X2.2 erupted on 14 February. 
o Less powerful, but stronger than most, was a Class M flare that erupted on 24 February. 


SPACE HIGHLIGHTS 
NPS Teams Up with NASA, Industry to Test Groundbreaking Maneuvers on Spacecraft in Orbit
Amanda D. Stein Staff Writer, Naval Postgraduate School 
29 December 2010 
Dazzling sun spots and stunning solar flares were just another day in the life of the Transitional Regional and Coronal Explorer (TRACE) spacecraft for the past 12 years. Designed to record solar activity, TRACE captured images and data to transmit back to NASA until earlier this year when it was set to be shut down and replaced by a newer, more efficient craft. 
Before shutting down a healthy spacecraft, though, NASA decided to give a team of scientists a shot at conducting their experiments on the fully operational vehicle in space. Handing over the keys to a multi-million dollar piece of equipment is not something that NASA takes lightly, and is no doubt, the opportunity of a lifetime for any scientist or engineer. That opportunity made its way to NPS when Professor Mike Ross and Researcher Mark Karpenko received a call, and an offer to man the spacecraft for four weeks of experiments that could transform industry standards. 
―When do you ever get a chance to fly something on a satellite? “said Nazareth Bedrossian, Manned Space Systems Group Leader at Draper Laboratory. ―People like us who work in engineering usually don‘t get the chance to fly real things.”
TRACE quickly went from being a quiet solar observation satellite to a slewing craft dancing in the sky. NPS joined forces with Draper Laboratory and NASA‘s Goddard Space Flight Center to give new life to the craft, and push the limits of what TRACE was designed to do. They hoped to prove their groundbreaking ideas – an alternative method for reorienting spacecrafts using maneuvers that reduce both time and fuel consumption. 
―The right people were excited about the kinds of work we had been doing, and they thought it was a great opportunity to give us the keys to a spacecraft to see what we could do, “said Karpenko ―Although the intent of TRACE was not to do these kinds of maneuvers, we were able to figure out how to make the spacecraft execute our ideas, and really show how they work.” 
The idea for the TRACE experiments was a joint effort that Ross and Bedrossian had believed in for many years. TRACE was their chance to relive the successes they had seen when utilizing Zero Propellant Maneuvers (ZPM) on the International Space Station (ISS) in 2006. Bedrossian used his ZPM concept, and the support of DIDO software developed by Ross to execute the ISS maneuvers, which proved successful when, as the name implies, they were executed without using a single drop of propellant. Because of Bedrossian‘s experience in designing the ISS maneuvers, Ross and Karpenko knew that his involvement would be key to the success of the experiments on TRACE. This time, however, their objective would be to save time, not fuel. 
”In doing these experiments, they determined that they could use less energy and therefore [less] power,” said NASA Mission Director, Osvaldo Cuevas. “They also found that they could do it in a shorter amount of time. The maneuvers they are proposing are more efficient.” 
The team hoped to perform a series of slew maneuvers that would reorient the spacecraft by taking advantage of the physics of the craft as it orbits. The craft would appear to be “dancing” around before ultimately zeroing in on its end point. This winding path would, according to their theory, allow the craft to slew more quickly than if it was maneuvered along a straight path. 
“It was a very tense time for NASA because in its entire history, the vehicle had only slewed once, to 15 degrees, “said Karpenko. “These were completely unprecedented maneuvers for the vehicle. “ 
This concept of the shortest path not necessarily being the fastest has been around for centuries, originally proposed by Swiss mathematician Johann Bernoulli in the 1700s. Through their research, however, the NPS and Draper team developed the means to utilize the same principle in space. TRACE then gave them the platform to demonstrate their new ideas to the greater scientific community. 
“Until this opportunity came up, we hadn‘t even thought about doing these experiments on a reaction wheel spacecraft like TRACE,” said Karpenko. “We had been focusing our efforts on other kinds of actuation systems like control moment gyros. So getting to the point of a successful flight test by the beginning of August was a real challenge.” 
Preparing for the experiments was an exhausting process for the team, all operating from different locations around the country.  Bedrossian and his associate, Sagar Bhatt worked on developing the trajectories for the spacecraft, a monumental feat given the time crunch they were working under. Back at NPS, Ross and Karpenko were busy ironing out other details of the experiments, refining the trajectories and developing a series of simulation models to test the maneuvers in order to determine what potential problems might arise once they were operating the real spacecraft. 
“Part of the difficulty of getting the spacecraft is it is already in orbit, and we have to really understand how it works in order to figure out whether or not we can do what we are proposing with that architecture,” explained Ross. “Because TRACE was not designed to do anything like this. So we had to kind of turn back the clock 10 years and start picking peoples‘ brains about how to make this work.” 
[image: ]NPS Research Associate Mark Karpenko, left, and Professor Mike Ross, right, teamed up with Draper Laboratory and NASA to test their time-optimal control maneuvers on the to-be-decommissioned TRACE spacecraft. The team ran a series of tests over four weeks that demonstrated their highly efficient maneuvers for slewing a spacecraft in orbit. (U.S. Navy Photo by Javier Chagoya) 
All of their hard work paid off on August 10, when Ross, Karpenko, and several others from NASA all gathered at Goddard Space Flight Center in Maryland to execute the first test maneuver. The four week testing period included two tests a day, three days a week, during which the optimal maneuver commands were transmitted to the satellite, and then executed. 
―We wanted to start off small and move the vehicle only by about 10 degrees to make sure that things were working correctly, “said Karpenko ―After our success on the first day, we decided to go for it and do our big test the next day. If we were only going to get one shot at this, this was the test that we really wanted to do.” 
That test, a 50 degree slew that took the spacecraft off of the sun line, and then back negative 50 degrees, proved to be a success. The tests that followed would slew the spacecraft up to 90 degrees off the sun line before returning back again to its starting point. Given the success of the experiments, there is hope of future opportunities to demonstrate the optimal control maneuvers on other satellites in orbit. 
From an industry perspective, the maneuvers could improve the capabilities of satellites tasked with gathering information quickly. Maneuvering satellites in a way that best utilizes the physics of the spacecraft would allow imaging telescopes to capture images more quickly. In terms of military applications, Bedrossian noted, maneuvers like those performed on the TRACE spacecraft can prove invaluable for timely information gathering. Satellites are key to communications and information for the U.S. military, and are instrumental in gaining access to restricted territory. Quicker maneuvers could mean more information gathered in a shorter period of time. 
―A single second could make a huge difference in terms of seeing something in time and responding to it, or being too late, “explained Bedrossian. ―The maneuver potentially enhances national security because it essentially improves the agility of your existing assets without touching the flight software. It‘s simply a matter of uploading commands.”
While the team is still reveling in the success of the TRACE experiments, they haven‘t lost sight of the long-term goals. Given more opportunities to test on different types of spacecrafts, Karpenko expects their maneuvers will continue to yield positive results. Depending on the spacecraft characteristics, the team estimates that their maneuvers can yield performance improvements of up to 70 percent. Whether for NASA or the Department of Defense, their groundbreaking maneuvers have the potential to change the standard on how satellites are reoriented in orbit. 
―The interesting thing about working with TRACE is that if you look at the physics of that particular spacecraft, it‘s not the best configuration to show that we can save a lot of time, “said Karpenko. ―But if we marry the ideas we demonstrated on TRACE with the correct spacecraft configuration, then we can see real savings. We will be able to exploit the available control efforts, together with unique configurations in order to really blow the doors off of what can currently be done using industry standard maneuvers.” 
Naval Nanos 
satnews.com
20 December 2010 
Launched from Cape Canaveral Air Force Station, December 8, 2010, as secondary payloads on a Space Exploration (SpaceX) Technologies, Inc., Falcon 9 launch vehicle, two NRL Naval Center for Space Technology designed and built nano-satellites have been deployed to evaluate nano-satellites as a platform for experimentation and technology development. 
Known as the CubeSat Experiment (QbX), the two 3U (30x10x10 cm) CubeSat buses were built by Pumpkin, Inc., San Francisco, Calif., and provided to the NRL by the National Reconnaissance Office's (NRO's) Colony Program Office. This is the first flight of the Pumpkin-built Colony I spacecraft bus and is being used to evaluate the performance of the vehicle as a platform for experimentation. 
Engineers from the NRL Spacecraft Engineering Department are in the checkout phase of the 3U CubeSats, the NRL developed tracking, telemetry and command (TTC) radio is fully functional, providing reliable two-way data transfers and the flight software, ported from previous and ongoing NRL programs to the Pumpkin Colony I processor, is providing an onboard scheduler for routine vehicle control and operation. "Currently, the spacecraft are healthy and experimentation and checkout are continuing," said Dr. Stephen Arnold, electronics engineer, NRL Spacecraft Engineering Department. "Deployments, including arrays and antennas, were successful and verified shortly after launch." 
Spacecraft attitude is controlled by, and operates in, a novel "Space Dart" mode. Due to the low orbit (300km) atmospheric drag provides a stabilization torque that, used with reaction wheels and torque coils, provides stable pointing to within five degrees of Nadir throughout the orbit. The system has been verified on both vehicles and is providing a stable platform for continued experimentation. "It is expected that the QbX vehicles will remain in orbit for approximately 30 days," said Arnold.  "After which, they will succumb to the effects of atmospheric drag and be destroyed during re-entry to Earth's atmosphere." 
The primary payload launched aboard the SpaceX Falcon 9 was the Dragon Module. Developed by SpaceX and sponsored by NASA's Commercial Orbital Transportation Services (COTS) program, the Dragon Module is an initiative to develop private spacecraft to ferry cargo to and from the International Space Station. Flight software, antennas, and the TTC radio were built and integrated by the NRL, as was the developmental communications payload. Environmental testing of the completed package was also performed at NRL. Ground stations on the east and west coasts provide coverage for command loads and data collection. 
NRL Researchers View the Sun in 3-D
nrl.navy.mil 
8 February 2011 
Beginning on February 6, 2011, the two STEREO spacecraft are 180 degrees apart providing Naval Research Laboratory scientists with a 360-degree view of the Sun. NASA's STEREO (Solar Terrestrial Relations Observatory) spacecraft were launched on October 25, 2006, and have been gathering spectacular images of solar activity, especially solar storms, since the mission began. 
A key component of the STEREO mission is NRL's Sun Earth Connection Coronal and Heliospheric Investigation (SECCHI), a suite of five scientific telescopes that observe the solar corona and inner heliosphere from the surface of the Sun to the orbit of Earth. These unique observations are made in "stereo" by the two nearly identical solar-powered STEREO observatories with one observatory ahead of Earth in its orbit and the other trailing behind. The two observatories trace the flow of energy and matter from the Sun to Earth. The instruments aboard STEREO reveal the three-dimensional structure of coronal mass ejections, the powerful eruptions of plasma and magnetic energy from the Sun's outer atmosphere, or corona. 
SECCHI Project Scientist and NRL researcher, Dr. Angelos Vourlidas, explains the significance of this opportunity for the 360-degree view of the Sun, "for the first time, we can take snapshots of the entire atmosphere of a star. To put it in perspective, before STEREO we were like a person trying to get the pulse of a city by watching through a half-open window - not an easy task. Now, STEREO has thrown wide open the window and we can watch the Sun and its activity in its full three-dimensional glory." Each STEREO telescope sees half the Sun at a time. By combining the two views, NRL researchers can map of the entire solar atmosphere continuously. 
Before the three-dimensional view was available, researchers had to wait until an active region rotated across the visible-from-Earth disk in order to study the properties. The problem of having to wait for the proper views to appear is that the corona is highly variable, filled with regions that come and go in a matter of days and explosions that can alter the corona landscape in a matter of hours.  With this capability of a three-dimensional view of the Sun, Vourlidas sees the potential for advances in the field of heliophysics. "We can solve the puzzles behind the evolution and structure of the solar atmosphere, including its violent eruptions, because we will be able to observe every feature and source of activity at the same time all over the Sun and follow their connections that can extend to large distances around the Sun," he explains. This opportunity for the STEREO spacecraft to view the Sun in three-dimension will be available for the next eight years. 
STEREO is the third mission in NASA's Solar Terrestrial Probes Program. STEREO is sponsored by NASA's Science Mission Directorate, Washington, D.C. The Goddard Science and Exploration Directorate manages the mission, instruments, and science center. The Johns Hopkins University applied Physics Laboratory, Laurel, Md., designed and built the spacecraft and is operating them for NASA during the mission. 


MAJOR SPACE CONTRACTS 
Unless otherwise noted, all items are as reported by OASD (Public Affairs) <defense.gov> 
Communications
15 Dec 2010. Lockheed Martin Space Systems Co., Sunnyvale, Calif., was awarded a $1,310,303,131 contract modification which will provide for the production of the fourth Advanced Extremely High Frequency Satellite Vehicle 4 (SV4). In addition to delivery of the space vehicle, this effort includes SV4 unique systems engineering; system level factory test; system database management functions; systems level support equipment; and program management. At this time, $1,236,420,100 has been obligated. SMC/PKI, Los Angeles Air Force Base, Calif., is the contracting activity (FO4701-02-C-0002; PO0448). 
22 Dec 2010. Raytheon BBN Technologies was awarded $2.1 million in funding by the U.S. Defense Advanced Research Projects Agency (DARPA) for two projects under the Information in a Photon program. The goal of the projects is to develop techniques that enable optical communications and imaging systems to operate at their limits of information encoding efficiency and to increase power management, speed and reach on free space optical communication links, including far-field links used in deep space. Raytheon BBN Technologies will generate and demonstrate experimental solutions, such as multiple-spatial-mode design and adaptive joint-detection receivers, which attain communications at 10 bits-per-photon and 5-bits/sec/Hz while simultaneously encoding information in space and time. Source: satellitetoday.com Note: the date listed is the date of the announcement, vice actual award date. 
22 Dec 2010. Harris Corp. won a $42 million contract from prime contractor Sierra Nevada Corp. to supply antenna and radar electronics for a satellite that will provide high-resolution radar imagery of the Earth to military users, Harris announced Dec. 21. The 30-month contract will see Harris design, build, and integrate the synthetic aperture radar (SAR) satellite payload as part of NASA's Rapid Response Space Works and Modular Space Vehicles program for the U.S. Department of Defense's Operationally Responsive Space (ORS) office. ORS is a joint initiative between NASA and the Pentagon to field modular payloads rapidly and inexpensively. SAR is the second payload to be developed by ORS and will aim to produce Earth imagery during darkness or inclement weather. Source: satellitetoday.com Note: the date listed is the date of the announcement, vice actual award date. 
9 Feb 2011. Comtech Xicom Technology received a $1 million order from the U.S. Navy for high-power amplifiers as an expansion to an existing contract for broad spectrum of new units and repairs for Navy satellite communications systems, Comtech announced Feb. 8. The amplifiers will be utilized as part of the Navy‘s satellite communications systems, providing commercial mobile airborne-to-satellite-to-ground communications service. The systems will provide access to Inmarsat's Aero-H, Aero-I and SwiftBroadband service for aeronautical satellite communications with multi-channel voice, fax and data capabilities. Comtech Xicom will provide high-power tube-based and solid-state power amplifiers for Navy satellite uplink applications. The provided amplifiers will cover power levels from 8 W to 3 kW, with frequency coverage in sub-bands within the 2 GHz to 45 GHz spectrum. The deal follows an order placed in January with Comtech Moble Datacom, which received orders totaling $27.2 million under its Managed Telecommunications Service (MTS) contract with the U.S. Army. Source: satellitetoday.com Note: the date listed is the date of the announcement, vice actual award date. 
10 Feb 2011. Lockheed Martin Space Systems has won a $339.6 million contract from the U.S. Navy to build the fifth Mobile User Objective System (MUOS) ultra-high frequency communications satellite, the company announced. The new MUOS satellite will feature payloads designed by both Boeing and Lockheed Martin that aim to significantly increase throughput. Lockheed is currently undergoing a series of environmental tests on the first MUOS spacecraft, scheduled for delivery this summer. Lockheed said the satellite is almost two years behind schedule due to difficulties with integrating a payload with the spacecraft platform. Lockheed Martin is currently building the second MUOS satellite, scheduled for delivery in 2012, and will soon integrate the communications payloads with the satellite‘s propulsion core. MUOS will replace the Navy‘s aging Ultra High Frequency Follow-On (UFO) constellation and provide narrowband coverage to U.S. and Australian military forces as the result of a 2010 agreement between the two countries. Source: satellitetoday.com Note: the date listed is the date of the announcement, vice actual award date. 
Navigation Systems 
23 Dec 2010. Lockheed Martin Space Systems Co., Newton, Pa., was awarded a $74,781,995 contract modification which will exercise an option to buy long lead parts for the GPS IIIA space vehicles three and four. At this time, the entire amount has been obligated. SMC/PKP, Los Angeles Air Force Base, Calif., is the contracting activity (FA8807-08-C-0010; PO0091). 
26 Jan 2011. The Boeing Company of Seal Beach, Calif. was awarded a $12,204,718 contract modification, a GPS IIF Space Vehicle calendar year 2011 option exercise. At this time, the entire amount has been obligated. SMC/PKP, Los Angeles Air Force Base, Calif. is the contracting activity. (FO4701-96-C-0025; PO0750) 
Engineering Support 
15 Dec 2010. The Scitor Corp., El Segundo, Calif., was awarded a $29,940,512 contract which will provide engineering, consulting and technical advisory support services for the Space Based Infrared Systems Directorate. At this time, $1,234,000 has been obligated. SMC/PIK, Los Angeles Air Force Base, Calif., is the contracting activity (FA8802-11-F-3013). 
Launch Services 
21 Dec 2010: 
United Launch Services, LLC, Littleton, Colo., was awarded a $101,003,162 contract modification which will provide launch services for the NROL-36 mission under the Air Force's Evolved Expendable Launch services contract. At this time, $101,003,162 has been obligated. SMC/LRK, El Segundo, Calif., is the contracting activity (FA8816-06-C-0004; P00019). 
Space Florida, Kennedy Space Center, Fla., was awarded a $48,000,000 contract which will provide launch spaceport services for the Space Launch Division within the Space and Missile Systems Center/Space Development and Test Directorate. At this time, no funds have been obligated. SMC/SDTW/PKN, Kirtland Air Force Base, N.M., is the contracting activity (FA8818-10-D-0025). 
7 Jan 2011. Astrotech Corporation announced that the Department of the Navy‘s Space and Naval Warfare Systems Command (SPAWAR) awarded its Astrotech Space Operations business unit a new contract for payload processing services in support of the Mobile User Objective System (MUOS) Program. Astrotech Space Operations has committed to provide payload processing support for up to five satellite launches for MUOS under the contract. The Navy has informed Astrotech that it will utilize Astrotech‘s processing services for the initial launch. The contract stipulates that the contract services are targeted to begin in fiscal year 2012, and would potentially run through 2015. Source: spacehab.com Note: the date listed is the date of the announcement, vice actual award date. 
4 Feb 2011. ITT Industries, Inc., Systems Division, Cape Canaveral, Fla., was awarded a $7,973,016 contract modification which will provide additional spares for initial supply support of the eastern and western ranges for various sustainment activities and engineering projects vital to modernize and maintain the range of launch support of national spare assets. At this time, $7,565,658 has been obligated. SMC SLG/PK, Peterson Air Force Base, Colo., is the contracting activity (F04701-01-C-0001; P00719). 
Blue Force Tracking 
21 Dec 2010. ViaSat received $13.8 million in Blue Force Tracking 2 (BFT-2) follow-on orders from the U.S. Army, the company announced Dec. 21. The order is part of ViaSat‘s $477 million BFT-2 indefinite-delivery, indefinite contract awarded in August and follows an initial delivery order for $37.7 million. ViaSat‘s BFT-2 system is derived from its ArcLight mobile satellite communications technology, which uses VSAT antennas to provide broadband communications-on-the-move voice, video and services to military and commercial customers. Source: viasat.com Note: the date listed is the date of the announcement, vice actual award date. 
Situational Awareness/Surveillance Systems
7 Jan 2011. Lockheed Martin Space Systems Co., Sunnyvale, Calif., was awarded a $424,708,002 contract modification which will exercise the option for production of GEO Satellite 4. At this time, $75,000,000 has been obligated. Infrared Space Systems Directorate, Space and Missile System Center, El Segundo, Calif., is the contracting agency (FA8810-08-C-0002; P00017). 
26 Jan 2011: 
Raytheon Company, Integrated Defense Systems of Sudbury, Mass. was awarded a $107,000,000 contract which will procure one preliminary design for the Space Fence Program. At this time, $20,000,000 has been obligated. ESC/HSIK, Hanscom Air Force Base, Mass. is the contracting activity. (FA8707-11-C-0004) 
Lockheed Martin Corporation, Mission Systems & Sensors of Moorestown, N.J. was awarded a $107,000,000 contract which will procure one preliminary design for the Space Fence Program. At this time, $20,000,000 has been obligated. ESC/HSIK, Hanscom Air Force Base, Mass. is the contracting activity. (FA8707-11-C-0005) 
Satellite Operations 
25 Jan 2011. Harris Corp., an international communications and information technology company, won the third option year of its Network and Space Operations and Maintenance (NSOM) program by the U.S. Air Force, valued at $64 million. Under this option, Harris will continue to provide operations and maintenance support to the 50th Space Wing's Air Force Satellite Control Network (AFSCN) at locations around the world. Harris won the initial contract for the NSOM program in January 2008; it contained a six-month base contract and six one-year options for a total potential value of $416 million. This latest one-year option brings the overall value of the program, to date, to $218 million for Harris. Source: militaryaerospace.com Note: the date listed is the date of the announcement, vice actual award date.
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Status of the Navy (as of 11 Feb)

Navy Personnel 

     Active Duty: 328,271 
· Officers: 52,287 
· Enlisted: 271,474 
· Midshipmen: 4,510 

     Ready Reserve: 101,896 [As of 10 Dec 2010]: 
· Selected Reserves: 64,710 
· Individual Ready Reserve: 37,186 

     Reserves Currently Mobilized: 
· 5,799 [As of 1 Feb 2011] 

     Personnel on Deployment: 
· 49,361 

     Navy Department Civilian Employees: 
· 202,792 

Ships & Submarines 

     Deployable Battle Force Ships: 286 
· Ships Underway: 163 ships (57 % of total) 
· On deployment: 112 ships (39% of total) 		
· Attack Submarines Underway: 35 subs (64%) 
· On deployment: 22 subs (40%) 

Ships Underway 

     Carriers: 
· USS Enterprise (CVN 65) – 5th Fleet 
· USS Carl Vinson (CVN 70) – 5th Fleet 
· USS Abraham Lincoln (CVN 72) – 5th Fleet 
· USS John C. Stennis (CVN 74) – port visit San Diego 
· USS Harry S. Truman (CVN 75) – Atlantic Ocean 
· USS Ronald Reagan (CVN 76) – Pacific Ocean 
· USS George H. W. Bush (CVN 77) – port visit Mayport 

    Amphibious Warfare Ships: 
· USS Peleliu (LHA 5) – Pacific Ocean 
· USS Essex (LHD 2) – South China Sea 
· USS Kearsarge (LHD 3) – 5th Fleet
· USS Boxer (LHD 4) – Pacific Ocean 

Aircraft 3700+






Space Conferences and Symposia 
2011
2011 Naval-NRO Conference (NNC2011) – 9 Mar 
Navy Space and Information Dominance (TS/SCI) 
Jimmie D. Hill Conference Center, NRO, Chantilly, VA 
Unclas: http://www.nro.gov (Registration Form Only) 
SIPRNET: https://www.nro.smil.mil/msd/navalnro/default.aspx 
JWICS: https://www.nro.ic.gov/navalnro/default.aspx 

Satellite 2011 Conference and Exhibition – 14-17 Mar 
Walter E. Washington Convention Center, Washington D.C. 
satellitetoday.com/satellite2011 

27th National Space Symposium – 11-14 Apr 
Broadmoor Hotel, Colorado Springs, CO 
spacesymposium.org/nss27 

Space Planes and Hypersonic Systems and Technologies Conference – 11-14 Apr 
Grand Hyatt, San Francisco, California 
aiaa.org/content.cfm?pageid=230&lumeetingid=2467 

11th Symposium on Advanced Space Technologies in Robotics and Automation – 12-15 Apr 
ESA/ESTEC, Noordwijk, the Netherlands 
congrexprojects.com/11a06 

28th Technology Review and Update Short Course – 25-29 Apr 
Naval Postgraduate School, Monterey, CA 
http://sp.nps.edu/trau/ 

RS2011--Reinventing Space 2011 (formerly Responsive Space) – 2-5 May 
Westin Hotel LAX, Los Angeles 
http://www.responsivespace.com 

4th International Conference on Spacecraft Formation Flying Missions & Technologies – 18-20 May 
St-Hubert, Québec, Canada 
sffmt2011.org 

30th Annual International Space Development Conference – 18-22 May 
Von Braun Center, Huntsville, Alamba 
http://isdc.nss.org/2011/ 

8th International ESA Conference on Guidance, Navigation & Control Systems – 5-10 Jun Carlsbad, Czech Republic 
congrex.nl/11a01 

Air & Space Conference and Technology Exposition – 19-21 Sep 
National Harbor, MD 
afa.org/events
NATIONAL SECURITY 
Out-of-Synch Satellite and Terminal Programs
Stew Magnuson nationaldefensemagazine.org 
January 2011 

A poster child for Defense Department waste is currently making its way to orbit. 
The first Advanced-Extremely High Frequency communications satellite was launched Aug. 14, and because of a problem firing its motor in the boost phase, is making a slower than expected climb to a spot some 25,000 miles above Earth. 
But its tardy arrival on orbit is not the source of the waste. It‘s the tardy arrival of the terminals that will connect the satellite to war fighters on the ground or in the air who want to make use of its secure communications. 
It is an example of a longtime problem in the U.S. military: a lack of coordination between those who build and launch satellites, and those who develop the devices that connect the billion-dollar spacecraft with soldiers, sailors, airmen and marines. 
The costs to war fighters who don‘t have tools they need are incalculable, said one officer who represented the “customer” side during a panel discussion at the Milcom conference here. 
“I love that cooking. I need more of it and I need it sooner. And the kitchen is closed down. I can‘t understand, from a war fighter perspective, why we‘re putting capability on orbit, but I can‘t exploit it,” said Air Force Col. David Uhrich, director of command, control, communications and computer systems and chief information officer at Joint Forces Command. 
The Government Accountability Office‘s Cristina T. Chaplain, in testimony before the Senate Armed Services Committee‘s subcommittee on strategic forces, said of the five space systems in development requiring user terminals, none were aligned with the launch of the satellites. 
Program managers who build satellites and those who field terminals are operating on different timelines, with different budgets and they face different technical challenges, experts at the panel said. 
And they‘re protecting their “rice bowls” and turf, said an executive who once served in the military on a terminal program. 
“The dollar value of the satellite is so huge that you put all your attention there,” said the executive, who asked not to be named. As deadlines loom, terminal and satellite program managers engage in what is known as ―launch chicken.‖ No one wants to be the first to admit that his program will be delayed. 
“I‘m not going to announce my slip because you‘re going to announce your slip first,” the executive said. It becomes political, the executive added. 
Col. Charles Cynamon, commander of the MILSATCOM advanced concepts group at the Air Force‘s Space and Missile Systems Center, said: “Our challenge is synchronizing in the face of fielding delays, both on the space segment and the ground segment.” 
The lack of coordination also reduces the time the satellites are operationally effective, he added. The spacecraft only have a set number of years in orbit before they begin to degrade. A two-year gap between when the satellite is launched and when the terminals come online means two years where the satellite is not being used to its full potential. 
Meanwhile, no one seems to be in charge of synchronizing the terminals and spacecraft. 
The panel — composed of representatives from the Space and Missile Systems Center, the Defense Information Systems Agency, the Army, the joint terminal engineering office and Joint Forces Command — could not name anyone in the Defense Department who was in charge of ensuring that satellites and their corresponding terminals are fielded at the same time. 
Cynamon said the cancellation of the Transformational-Satellite program hurt synchronization efforts. 
―For a number of years, we were all focused on this transformational communication architecture. We had a very strong effort … to integrate. Admittedly, there is a bit of a void now,‖ he said. “We in the department are going through some changes organizationally as well funding challenges and requirements definitions.”
And it‘s not only terminal programs that come late to the table. U.S. military and spy satellite programs are notorious for delays. The first Advanced-EHF was sent to orbit four years after its originally scheduled launch date. The lack of synchronization works both ways, said Bill Anderson, director of Army SATCOM and WIN-T program manager. “We‘re waiting for the Advanced-EHF satellite to get up there. We‘ve got all the kits sitting in storage right now … The Army is in front of the game here and we‘re being held up.”
The Navy‘s Mobile User Objective System (MUOS), a protected UHF communications satellite, is also suffering delays. Meanwhile, when it does arrive on orbit 21 months behind schedule in late 2011, the joint tactical radio system rifleman radios and manpack variants aren‘t expected to be anywhere near ready to be fielded. 
Cynamon said one solution is for the military to move away from the “Big Bang Theory” — in other words — the delivery of new capabilities all at once. Adding features incrementally would lessen delays. 
Of the three communication bands — narrow, wide and protected — there needs to be a second look at what belongs in the ―protected‖ category, Cynamon said. Satellites such as the Advanced-EHF must withstand a nuclear attack and jamming. Some of the systems that fall under this much more complex and technologically challenging category could be moved into less complicated, and less costly, narrow- and wide-band satellites, he said. That could reduce delays. 
Shaum Mittal, chief of the lead system engineering office at DISA‘s program executive office for satellite, teleport and services, suggested that the military should only focus on protected systems, and let commercial satellite companies provide narrow- and wide-band communications. 
―They do a good job and they can meet most of our requirements,‖ he said. 
The Air Force needs to get its own house in order when it comes to fielding the much delayed family of advanced beyond-line-of-sight (FAB-T) terminals, Cynamon added. 
―That‘s a critical terminal capability to really maximize and basically get the capability that we want and need to have in the EHF enterprise. FAB-T must be fielded,‖ he said. 
The first increment of the program would outfit B-2, B-52, RC-135, E-6 and E-4 aircraft in addition to one ground terminal. Lead contractor Boeing tested terminals in September 2009 on a 707 aircraft, but the program has been plagued by delays.  Last summer, the Air Force on the FedBizOps website indicated that it was considering a new contractor.  An industry day was held July 14, which attracted 19 participants, including Boeing.
A space and Missile Systems Center briefing presented there said “due to cost and schedule growth, the Air Force in conjunction with [the office of the secretary of defense’s network and information integration office] is interested in determining the potential for an alternative source for development and production of FAB-T.”  The briefing stressed that “currently, there is no approved acquisition strategy for an alternative source.”
The Government Accountability Office in its annual assessment of major weapon programs released last march blamed the FAB-T cost increases and delays on engineering and requirement changes and the complexity of integrating software codes. 
As for the causes of the delays, John Lunardi, FAB-T program manager at Boeing, pointed to the complexity of the system and noted that the Air Force changed requirements after the program began. 
―The Boeing team has adapted its design during the program‘s system development and demonstration phase to meet evolving satellite and platform requirements,‖ he said in an email response to questions. 
Of the seven FAB-T terminal programs mentioned in the briefing, none was expected to be fielded prior to fiscal year 2015. Even then, the numbers are relatively small at 215 terminals, the briefing indicated. 
The first Advanced-EHF satellite launched in August will function as a Milstar II satellite — the series currently in use — and will be able to connect to legacy terminals. Its software later will be upgraded on orbit so it can link to terminals such as the FAB-T series. Because of the technical glitch which resulted in the slower than planned climb into geosynchronous orbit, some 25,000 miles above the Earth, it will arrive about seven months late. 
The second Advanced-EHF satellite won‘t be launched until after the first completes on orbit checkouts. The Advanced-EHF program requires at least two spacecraft for the system to work, explained Doug Loverro, executive director of the Space and Missile Systems Center. 
If all goes as currently planned, the two spacecraft will be fully functional by 2013, he told reporters in a briefing. Despite the Advanced-EHF‘s own delays, and assuming that the FAB-T programs regain their momentum, that will still leave a two-year gap. 
Uhrich expressed frustration with these wasteful synchronization issues that last for years. 
―We‘re spending a-million-and-a-half to $2 million a day on Advanced-EHF to put this capability on orbit, but then we‘re not going to put this terminal in the hands of the operator for several years after having the capability on orbit,‖ Uhrich said. 
Even if the number of terminals grows, it still can be a loss, Cynamon said. 
―If I field 85 percent of AEHF terminals, does that mean I really have full capability? What if that last 15 percent are some of the most critical terminals?‖ 
So why not keep satellites in storage until the day when the terminals are ready? 
It‘s actually better to launch a spacecraft as soon as it‘s ready than to keep it in storage, Loverro replied. Batteries and other components begin to degrade if they‘re not in the vacuum of space where they are designed to function. It is costly to prepare them to launch again if they have been sitting on Earth for too long. It‘s true there is some wear and tear of spacecraft in orbit, he said. They also use up some fuel when they need to be moved, which is not that often, he noted. 
He acknowledged that the delays do lessen the operational value of a satellite. 
However, trying to synchronize the arrival of a satellite on orbit with the arrival of terminals could result in further delays if there are complications during the launch or orbital check-out phases, such as the one the first Advanced-EHF is experiencing now. 
―It‘s not until we go through an operational test that we can really turn that over to the war fighter,‖ he said. Since the Advanced-EHF fleet requires two satellites, it could be a two-year process to get the whole system up and running, he said. ―It‘s not entirely out of synch,‖ he maintained. 
―We don‘t view that as a waste of the satellite‘s capability. We view that as the necessary steps to go through in getting everything to a place where we can test it.‖ 
As for the goal of achieving synchronization throughout the Defense Department, Loverro was not optimistic.
There is ―a recognition that we can never match it perfectly, and therefore it would be somewhat questionable whether we should try to match it perfectly because it just won‘t happen,‖ he added. 
Coast Guard SATCOM Deal 
Jeffrey Hill satellitetoday.com 
11 January 2011 
Integral Systems and iDirect Government Technologies will partner as prime contractors under a $10 million U.S. Coast Guard award to equip its large cutter fleet with high-speed satellite communications technology, the companies announced Jan. 10. 
The new system aims to upgrade the Coast Guard‘s legacy commercial satellite infrastructure to a Ku-band system. E8350 satellite routers and modems for the system will be supplied by iDirect, while Integral Systems‘ SATCOM solutions subsidiary Avtec Systems will serve as lead integrator, providing Integral‘s 117 MT maritime stabilized satellite terminal. 
The five-year, indefinite delivery/indefinite quality contract will include integration of the new system for as many as 76 Coast Guard vessels. The partners will begin implementing the new voice, video and data communications service on three cutters early this year. 
Long-Delayed 1st SBIRS Satellite Ready for May Launch
Debra Werner, Space News 
14 February 2011 

After overcoming obstacles that seemed insurmountable at times, U.S. Air Force and Lockheed Martin officials said they are poised for a May 4 launch of the first of a new generation of geosynchronous-orbiting missile warning satellites that will enhance the Pentagon's ability to detect and track theater missiles while supporting missile defense and intelligence missions. 
Development of the first dedicated satellite in the Air Force's future missile warning constellation, the Space Based Infrared System (SBIRS), was beset by problems from the start. Program managers encountered a series of hardware and software problems that caused major delays and raised costs dramatically. Originally slated to begin launching in 2002 at a cost of less than $3 billion, the initial SBIRS constellation, consisting of five dedicated satellites -- four on orbit and one spare -- plus two sensors hosted aboard classified satellites, is now expected to cost around $10 billion. 
"There have been a lot of doubters along the way," said Brig. Gen. (select) Roger Teague, director of the Air Force Space and Missile Systems Center (SMC) Infrared Space Systems Directorate. "We had a lot of issues to overcome, but we've done that. You are going to see a system on orbit that will demonstrate that success." 
The final components have been installed on the first SBIRS geosynchronous spacecraft, GEO-1, including a deployable light shade, solar arrays, thermal blankets and flight batteries. The spacecraft completed its final factory testing Feb. 6 and is being packed up for its March 1 flight on an Air Force C-5 cargo plane to its launch site at Cape Canaveral Air Force Station, Fla. 
With a little more than two weeks to go before that flight, Teague and Jeffrey Smith, vice president and SBIRS program director at Lockheed Martin Space Systems here, said in a Feb. 10 interview that they are confident in the ability of the satellite's two sensors to perform their missions. One sensor is designed to scan broad areas of the globe for the infrared signature of missiles while the other stares at specific geographic areas to detect fainter and shorter-duration sources of infrared light. 
"We are dotting all the i's and crossing all the t's," Smith said. "We have done extensive testing on this satellite. We feel confident that we've got it right in terms of ensuring that we have mission success on orbit." 
Teague, who has been nominated and confirmed to become the new SMC vice commander, said GEO-1 should not be viewed alone, but rather as part of a comprehensive infrared surveillance system designed to replace the existing Defense Support Program early warning satellites and to offer additional capability to support missile defense, provide critical intelligence and assist theater commanders. 
The SBIRS constellation includes sensors hosted on classified satellites in highly elliptical orbits, two of which are operating on orbit, four geosynchronous satellites and an extensive network of ground stations to receive, process and disseminate the information obtained by those sensors. As prime contractor, Lockheed Martin Space Systems is responsible for the entire package. 
The Air Force in January awarded the company a $424.7 million contract modification to begin full-scale production of the fourth geosynchronous SBIRS satellite. Lockheed Martin officials have said they expect an order for the fifth and sixth geosynchronous satellites late this year. 
In parallel to preparing GEO-1 for shipment to the Cape, Lockheed Martin engineers have integrated the hardware and software components of the second satellite, GEO-2, and completed the first major electrical test of that spacecraft, Smith said. 
No launch date has been set for GEO-2, but Lockheed Martin is scheduled to complete integration and testing of the spacecraft in approximately one year, Teague said. At that point, Air Force Gen. C. Robert Kehler, commander of U.S. Strategic Command, will decide when to launch GEO-2 based on other national security space priorities, he added. 
Before GEO-2 is launched, Air Force officials will scrutinize the performance of GEO-1. The time lag between launches "gives us a chance to make sure that we completely understand everything we need to do to successfully operate the [GEO-1] satellite and then prepare to launch GEO-2," Teague said. 
One of the most recent setbacks to face the SBIRS program was a serious problem with GEO-1's software that required the team to scrap the majority of the code that had been written and start from scratch. "While at the time it was certainly a setback for the program, it was absolutely necessary," Teague said. "I have great confidence going forward that the software is going to continue to serve this program very well in the future." 
To confirm that opinion, 10 independent teams from government and industry reviewed the SBIRS satellite software. "This is easily the most highly scrutinized software development effort SMC has had," Teague said. "That speaks to the importance of this mission and the importance of this program." 
Satellite Maneuvers Improve GPS Accuracy for Troops
Tom Roeder, The Gazette source: aimpoints.hq.af.mil 
28 January 2011 

Airmen at Schriever Air Force Base this spring will finish a project to make the navigation system that guides everything from rent-a-cars to one-ton bombs more accurate. The fix itself seems simple: Move navigation satellites a little farther apart to cover more of the globe. 
In practice, it‘s months of work and millions of math problems to initiate dozens of small moves in space. 
One of the concerns with GPS is when you‘re moving those satellites around, you can create gaps in coverage,‖ explained Micah Walter-Range, a research analyst with the Colorado Springs-based Space Foundation. 
The average Global Positioning System user won‘t notice a change. The system of 31 satellites has always been accurate enough to tell you when you‘ve missed a freeway exit or passed grandma‘s driveway. 
But in some places — tightly-packed urban areas and the canyon-cluttered landscape of Afghanistan — it could make a big difference. 
GPS is arguably the most popular thing the Air Force has ever done. Invented as a top-secret navigation system for the military using signals from space to triangulate position, it‘s now available on most smart phones. 
―We have more than one billion customers,‖ said Col. Wayne Monteith, commander of Schriever‘s 50th Space Wing, which oversees the GPS constellation. 
The first GPS satellite rocketed into orbit in 1978. The machines are clocks that send timing signals 12,600 miles to earth with radio waves. 
The timing signal lets users on the ground know how far they are from the satellite. Knowing the distance to three or more of the satellites allows users to triangulate their location on Earth using fairly simple geometry. 
Over time, a wide range of industries found other uses for the signals. Accurate to the millionth of a second, GPS allowed the creation of automated teller machines and electronic stock trades. The GPS signal is also used to time the millions of pieces of data flying through wires on computer networks. 
But GPS has always had an Achilles heel: It loses accuracy and can even fail in canyons like the ones in Afghanistan or in the urban canyons of big cities where skyscrapers take the place of mountains. 
The best way to tackle the canyon problem is to make sure there are plenty of navigation satellites overhead at any one time. 
Allowing users to ―see‖ more satellites with their receivers is the goal of the latest GPS initiative started Jan. 13, 2010, when airmen at the 50th‘s 2nd Space Operations Squadron began maneuvers to reposition three of the navigation satellites. One of the satellites took 351 days to reach its new orbit and the moves weren‘t finished until earlier this month. 
In August, the Air Force began moving another three GPS satellites, moves that will be finished in June. 
―When complete, the constellation will attain the most optimal geometry in its 42-year-history, maximizing GPS coverage for all users,‖ Air Force Space Command wrote in a news release. 
Per K. Enge, a Stanford University engineering professor who studies GPS accuracy, said the big change will mostly go unnoticed on the ground. But when compiled with other initiatives in recent years to improve GPS, including the launch of a new generation of satellites, all the small changes add up. 
―It helps a lot,‖ said Enge. 
It could help most in Afghanistan, where troops need the accuracy to target Taliban fighters with high-tech weapons in a tortured landscape Montieth called ―terrain challenged.‖ 
―All that terrain does a great job of blocking the GPS signal,‖ explained Walter-Range. 
When the space maneuvering is complete, though, the military will have more satellites directly overhead, beating the canyon challenge, he said. 
Air Force Readies Contracts for Advanced GPS Receivers 
Bob Brewin nextgov.com 
29 December 2010 

The Air Force, which has transmitted advanced jam-resistant signals for military users from certain GPS satellites since 2005, next month will kick off meetings with developers of next-generation receivers capable of picking up those signals, planners recently confirmed. 
Brig. Gen. James Haywood, director of requirements for the Air Force Space Command, gave 2016 as the likely time for initial fielding of the user equipment that can pick up the military anti-jam signal, called M-code, when he described it in October at a meeting of the multiagency National Space-Based Positioning, Navigation and Timing Board. 
Security for the M-code signal features encryption that is stronger than that for the older military code and will provide "phenomenal security for decades to come," according to an article in Inside GNSS magazine. 
The Air Force contracts for development of GPS satellites in series or blocks to replace older satellites as they age in orbit, with each generation providing new capabilities to a constellation that requires at least 24 satellites to provide precise precision and navigation information. 
The Air Force launched the first satellite with M-code in 2005, a block IIR bird built by Lockheed Martin Corp., with the advanced anti-jam code incorporated in a total of eight satellites now in orbit. M-code also is featured in 12 Block IIF satellites contracted to Boeing Co., which launched the first satellite in that series this May. 
Lockheed Martin will build 24 GPS IIIs that include the M-code signal under a $1.4 billion contract awarded in May 2008, with first launch scheduled for 2014. 
The GPS III satellites will broadcast M-code in both a whole Earth beam used by the IIR and IIF satellites as well as a spot beam that is 100 times more powerful and focused on an area with a 125-mile radius, which helps units engaged in combat operations faced with intensive jamming. 
The Air Force Global Positioning System Wing at the Los Angeles Air Force Base Space and Missile System Center in 2006 awarded design and development contracts to L-3Communications, Raytheon Co. and Rockwell Collins Inc. for next-generation GPS Modernized User Equipment. On Jan. 11, 2011, the wing will meet with these companies to start production of receivers to serve air, ground and maritime users. 
The GPS Wing said it also wants to develop handheld receivers for ground forces, as well as systems that can be used in precision guided munitions. The Air Force has budgeted $9.428 million for development and production of advanced GPS receivers from 2009 through 2015. The wing did not say when it expected to award the next-generation GPS receiver contract. 


US Military Explores Use of Microsatellites 
www.defenseindustrydaily.com 
1 February 2011 

At a time when defense budgets are being cut, the era of the multi-billion dollar military satellite program might be over. Witness the fate of the massive $12 billion TSAT program, which was shut down in 2009. As a much cheaper alternative, governments are exploring the possibility of using microsatellites to perform many of the functions currently performed by expensive large satellite systems: GPS navigation, communication, surveillance, and earth imagery. 
At a 10th of the cost of their larger cousins, microsatellites are much easier sell to budget conscious procurement officers. They are much cheaper and faster to build and launch. For key military missions, however, their reliability and longevity are an issue. They might be cheaper, but if the military has to use 10 times as many to do the job of traditional satellites, would that be a cost savings? 
This DID [Defense Industry Daily] Spotlight article will focus on the US military‘s microsatellite development and launch programs, as well as the Army‘s development of nanosatellites for battlefield communication, and take a brief look at the problem of space debris. 
Microsatellites: Definitions and Technologies 
Before we dive into a discussion of microsatellite technologies and programs, let us define what a microsatellite is. According to the Small Satellites Home Page, microsatellites are satellites between 10 and 100 kilograms (22-220 pounds). They are one category of small satellites. Other categories, from largest to smallest, are minisatellites, 100-500 kilograms (220-1100 pounds); nanosatellites, 1-10 kilograms (2.2-22 pounds); picosatellites, 0.1-1 kilogram (0.22-2.2 pounds); and femtosatellites, less than 100 grams (0.22 pounds). 
Microsatellite projects typically involve rapid developmental timetables for experimental missions, with initiation to launch schedules in months to a few years. Often, commercial-of-the-shelf (COTS) technology is used and modified for microsatellite projects, even for military systems. Using COTS technology helps with the plug-and-play approach to microsatellite construction. By having pre-made, interchangeable components, microsatellites can be assembled to order and launched in a relative short time, sort of like Legos. 
DARPA, the Pentagon‘s R&D arm, has been working on a number of microsatellite technologies designed to reduce their weight and improve reliability and performance. These technologies include lightweight optical space surveillance/situational awareness sensors; lightweight power, chemical and electric propulsion systems; advanced lightweight structures; advanced miniature RF technology, including micro crosslink and use of COTS approaches; active RF sensor technology; COTS processor and software environment; miniature navigation technologies, including the use of starfields for deep space navigation; and autonomous operations technology. 
Microsatellites are cheaper to make and launch. Smaller launch vehicles can be used to launch multiple microsatellites into orbit, or microsatellites can piggyback on rockets blasting larger payloads into space. 
In addition to being faster and cheaper, microsatellites can be used for missions that larger satellites can‘t perform, such as setting up a constellation of communication nodes or conducting in-orbit inspection of larger satellites. They could even be used as anti-satellite weapons to destroy key satellites of opponents. Some observers have judged that the BX-1 microsatellite deployed by China in 2008 was an experimental anti-satellite weapon. 
The slogan for the small satellite approach is ―faster, better, smaller, cheaper‖ – a slogan that the Pentagon has embraced with gusto. 
Pentagon‘s TacSat Program 
The Tactical Satellite (TacSat) microsatellite program grew out of the work of the Pentagon‘s Office of Force Transformation to develop an operationally responsive space (ORS) capability that would deliver satellites on relatively short notice (compared to traditional satellites) to meet the urgent C4ISR needs of battlefield commanders. 
In its 2007 report to Congress [PDF], the Pentagon said that the ORS effort had three goals: ―first, to rapidly exploit and infuse space technological or operational innovations; second, to rapidly adapt or augment existing space capabilities when needed to expand operational capability; and third, to rapidly reconstitute or replenish critical space capabilities to preserve operational capability.‖ 
These goals drove the ORS concept ―to improve the responsiveness of existing space capabilities (e.g., space segment, launch segment, ground segment) and to develop complementary, more affordable, small satellite/launch vehicle combinations and associated ground systems that can be deployed in operationally relevant timeframes.‖ 
To oversee this effort, DoD set up the ORS Office in 2007 at Kirtland Air Force Base, NM. The office was tasked to integrate the ORS program; one of its focuses has been development and deployment of TacSat microsatellites. The TacSat program, which includes 8 TacSat, involves participation from the Naval Research Lab (NRL), the Air Force Research Lab (AFRL), the Army‘s Space and Missile Defense Command, and the Air Force Space Command, as well as the ORS Office. 
During 2003 and 2004, TacSat-1 was developed, produced, and tested for less than $10 million. The satellite was a 220 pound-class microsatellite with electronic intelligence capabilities, including specific emitter identification (SEI), visible and infrared imaging, and cross-platform capabilities. Both the SEI and cross-platform mission payload used a low-cost receiver (LCR-100) design. 
The TacSat-1 bus, based on Orbital Sciences‘ Orbcomm FM29 satellite, was designed to carry three payloads into low earth orbit: an infraSPOT Indigo Omega infrared camera, a HanVision HVDUO-F7 visible camera, and a Copperfield-2 payload capable of detecting, tracking, and identifying pulsed radio frequency signals. The satellite had the capability to task and disseminate data through the Pentagon‘s secret SIPRNET network. 
However, the launch of TacSat-1 aboard the SpaceX Falcon rocket, set for March 2006, was postponed because of problems with the Falcon. After a number of launch delays, the Pentagon decided to cancel the TacSat-14s launch in 2007 because TacSat-2 had already been successfully launched. 
TacSat-2 and Beyond 
For TacSat-2, the ARFL joined with the NRL to build on the TacSat-1 bird. The objectives of the TacSat-2 Roadrunner satellite were to test the requirements for and limitations of rapid development and deployment of spacecraft and payload, as well as concepts of operations (CONOPs) for microsatellites. 
TacSat-2 was an imaging and RF satellite that provided tactical CDL and UHF links and used a Fairchild Imaging CCD 583 Time Delay Integration (TDI) Line Scan array. The TDI process enabled the satellite to scan the earth at high speeds and provide a high resolution image to ground commanders. Unlike TacSat-1, TacSat-2 was successfully launched Dec 16/06 aboard an Orbital Sciences‘ Minotaur 1 rocket from the Mid-Atlantic Regional Spaceport at the southern tip of NASA‘s Wallops Flight Facility, VA. 
For TacSat-3, partners included ONR, AFL, and the Army Space and Missile Defense Command; ATK was the satellite manufacturer. TacSat-3 is an imaging satellite that consists of three payloads: the ARTEMIS hyper spectral imager (HSI), the Ocean Data Telemetry Microsatellite Link (ODTML), and the Space Avionics Experiment (SAE). 
The primary payload, the ARTEMIS HSI, developed by Raytheon, supplies target detection and identification data, as well as initial preparation of the battlefield and battle damage assessment information. The ODTML collects data from sea-based buoys and transmits it to ground stations. Demonstrating a plug-and-play capability, the SAE integrates payload and spacecraft bus employing reprogrammable components. 
TacSat-3 was launched on May 19, 2009, aboard a Minotaur-1 rocket from the Mid-Atlantic Regional Spaceport and became operational in May 2010 after completing testing and a mission demonstration in the field. 
TacSat-4 is a communications satellite that provides 10 UHF channels that can be used for communication, data collection and transmission, and/or Blue Force Tracking. The project is led by the NRL with participation from the Pentagon, the Air Force, Army, Marines, and US Strategic Command.
TacSat-4 provides communications-on-the-move capabilities for existing radios without requiring antenna pointing and provides a wideband MUOS-like channel for early testing. 
TacSat-4 has a 1000W solar array and a 12-foot diameter payload antenna. The satellite will operate in low HEO (highly elliptical orbit) with 6 orbits per day that provides long dwell time over theater. The low HEO orbit augments existing communications satellites in geostationary orbit. Construction of TacSat 4 was completed at the end of 2009, but its scheduled launch aboard a Minotaur IV rocket was delayed and is now set for spring 2011. 
TacSat-5 is being led by AFRL and will test plug-and-play technology for all internal and external bus interfaces. This is intended to enable the rapid assembly of microsatellites to meet commanders‘ urgent needs. In October 2009, 11 contracts were let for development of TacSat-5. TacSat-6 is expected to be a communications satellite; TacSat-7 and TacSat-8 are still in the mission planning stage. 
A spinoff of the TacSat program is the ORS-1 microsatellite, which is designed to provide continuous battlefield ISR. The ORS-1 satellite, built by ATK, grew out of the success of TacSat-3. ATK used the TacSat-3 bus to build the ORS-1 satellite with the addition of a propulsion module. 
In June 2010, the Pentagon requested reprogramming of $3.9 billion in appropriations for the ORS program; $15.7 million of that was redirected to fund the launch of the ORS-1 microsatellite, which is set for April 2011 aboard a Minotaur-1 rocket from the Mid-Atlantic Regional Spaceport. 
One MiDSTEP for DARPA 
Under its Microsatellite Demonstration Science and Technology Experiment Program (MiDSTEP), DARPA is developing advanced technologies and capabilities to demonstrate a suite of lightweight technologies integrated into high-performance microsatellites. 
One of the MidSTEP‘s projects is the Microsatellite Technology Experiment (MiTEX). MiTEX is actually 2 microsatellites, one built by Lockheed Martin and the other by Orbital Sciences. The NRL built the upper stage kick motor for both satellites. 
The satellites were successfully launched into geostationary orbit on June 21/06 aboard a Delta II rocket from Cape Canaveral Air Force Station (AFS). Over the next few years, they conducted experiments in autonomous operations and maneuvering and station-keeping. Both MITEx satellites maneuvered close to the defunct DSP early warning satellite. The first made a flyby on Dec 23/08 and the second on Jan 1/09. 
DARPA has been reticent about what specific capabilities MiTEX was supposed to demonstrate. In its budget justification for the project, the agency said: 
―The Microsatellite Technology Experiment (MiTEx) technology demonstration investigated and demonstrated advanced high-payoff technologies from a variety of potential candidates, including: lightweight power and propulsion systems, avionics, structures, commercial off-the shelf (COTS) components, advanced communications, and on-orbit software environments. MiTEX flight tested a new, experimental upper stage, and demonstrated small COTS technologies to support a fast-paced, low-cost, lab-like, build-to-launch satellite approach in a shared industry/government environment.‖ 
Not very specific. At least one pundit wonders if the MiTEX microsatellites were designed to demonstrate anti-satellite warfare capabilities. 
Another DARPA innovate microsatellite program is Systems F6 (Future, Fast, Flexible, Fractionated, Free-Flying Spacecraft), which aims at removing the constraints of traditional satellite programs. The F6 program rides on a number of trends, including the rapidly changing face of computing, and a steady rise in mini- and microsatellites. 
System F6 will divide up the tasks performed by a large satellite (power, receivers, control modules, etc.) and assign each task to a dedicated micro-satellite. By communicating with each other in a cluster, the idea is that the cluster would provide the same overall capability as a traditional satellite. 
By allowing the various functions of a spacecraft to be developed and launched separately, this type of ―fractionated‖ system reduces overall program risk, provides budgetary and planning flexibility, speeds initial deployment, offers greater survivability – and allows future technologies to build on existing efforts, in order to create something totally new. 
The program requires development of open interface standards to enable the emergence of a space ―global commons.‖ A program goal is the industry-wide promulgation of these open interface standards for the sustainment and development of future fractionated systems. 
Army Nanosatellites: Smaller Is Better 
While the Navy and Air Force have been focused on the potential of microsatellites, the US Army‘s view is that smaller is better. The Army‘s Space and Missile Defense Command/Army Forces Strategic Command (USASMDC/ARSTRAT) has launched a program to develop communication nanosatellites. 
Nanosatellites are designed to serve as nodes for battlefield communication. The Space and Missile Defense Command: Operational Nanosatellite Effect (SMDC-ONE) program plans to develop many of these satellites and place them into low earth orbit to provide as-needed tactical communications capability. The satellites will be able to send and receive data files from a ground command and relay the data to other ground stations. 
The Army ordered eight SMDC-ONE nanosatellites from Ducommun‘s Miltec Corp., which were delivered in April 2009. Each satellite weighs less than 10 pounds, is 4×4x13 inches in size, and costs less than $1 million to produce. Production of all 8 satellites took less than a year. 
The USASMDC/ARSTRAT describes the overall purpose of the SMDC-ONE nanosatellite program [PDF] as follows: 
―Nanosats deployed in large numbers can provide enhanced capabilities over large latitudinal swaths of the earth or even globally. Because they are low cost, they can be ‗refreshed‘ frequently by launching replacements, which allows rapid technology upgrades, reduces the unit reliability requirements, and allows for manufacturing economies of scale. A nanosat constellation populated by inexpensive spacecraft could be useful in tactical ground operations, humanitarian support, and stability operations. If some satellites are lost, they can be rapidly reconstituted. They can provide coverage over specific regions as well as globally.‖ 
The Army successfully blasted its first nanosatellite into orbit on Dec 8/10 from Cape Canaveral. This was the first launch of an Army-built satellite in more than 50 years. The satellite launched onboard a Falcon 9 two-stage booster as a secondary payload. The satellite was able to communication with the ground station and remained in orbit for 30 days. 
For future missions, the Army is considering developing nanosatellites with on-board GPS capability, S-band communications link for increased data transmission, inclusion of a software defined radio for greater transceiver frequency flexibility, and modification of the radios to increase the available volume for payloads. 
Tracking Space Debris 
Orbital or space debris has become a growing concern to the worldwide space community. Space debris is the collection of junk orbiting the earth that is left over from all the human space activity that has taken place since Sputnik was first blasted into orbit. This debris can damage spacecraft and injure or even kill astronauts. It is a particular concern for microsatellites and nanosatellites because of their small size and light weight, which reduce the protection that can be incorporated into them. 
The Air Force is working on a couple of projects to track orbital debris. One is called the Space Fence, a project to deploy ground-based S-band radars. The $3.5 billion program is replacing the Air Force‘s VHF radar fence that currently tracks orbital space objects. The existing system is called a fence because several transmitter and receivers create a narrow, continent-wide planar energy field in space. The higher wave frequency of the new system will enable better detection and monitoring of microsatellites and space debris. 
The first phase of the Space Fence development has been completed. During the 2nd preliminary design phase, the Air Force is awarding 2 contracts worth up to $214 million to 2 of the 3 companies that participated in phase 1: Lockheed Martin, Northrop Grumman, and Raytheon. 
The Space Fence program ―will allow us to reduce susceptibility to collision or attack, improve the space catalog accuracy and provide safety of flight,‖ said Linda Haines, Space Fence program manager at the Air Force‘s Electronic Systems Center. 
The Air Force is also building a satellite constellation to track orbital objects from space, called the Space-based Space Surveillance (SBSS) program. The satellites will detect and track space objects, such as microsatellites and debris. 
On Sept 25/10, the Air Force successfully launched the 1st SBSS satellite, Block 10, from Vandenberg Air Force Base, CA, aboard a Minotaur IV rocket. Block 20 will provide more robust capability and will be composed of a constellation of 4 satellites. 
Future: Faster, Better, Smaller, Cheaper 
The future of microsatellites can be summed up by the slogan with which we began this discussion – ―faster, better, smaller, cheaper.‖ The US military will continue to work on improving each aspect: getting microsatellites into space faster, improving their performance and durability, making components even smaller, and, above else, making them cheaper to build and deploy. 
One area for future research is the miniaturization of propulsion systems. Propulsion systems for early satellites were bulky and expensive. However, with advances in micro-electromechanical system (MEMS) and pulsed plasma thruster technology, small satellites should soon be able to perform just like their larger cousins. 
The future of microsatellites might look more like DARPA‘s System F6, in which constellations of microsatellite components form a network that can perform the tasks of a large satellite. Of course, such a future requires the development of open interface standards to enable the emergence of a such a constellation. 
However, open interface standards are by definition known to the public. So as military microsatellites progress, the issue of information security is likely to become front and center. 
At the same time, the attractiveness of small satellites produced cheaply and launched quickly cannot be denied. In the area of satellites, small is beautiful. 
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Build a Fence to Prevent Collisions
satnews.com 
31 January 2011 

Raytheon and Lockheed Martin have 18 months to deliver preliminary designs for what is dubbed "space fence" that has been on their drawing boards since June 2009. The two companies have won $107 million in deals to provide preliminary designs for a radar system to detect objects passing over Earth. It will replace a 50-year old system that has been tracking about 10,000 space objects with one capable of tracking 150,000, some baseball-sized. 
The Air Force has awarded Raytheon and Lockheed Martin contracts to provide designs for a space radar system that will be able to detect orbiting objects and debris passing over the United States. So far, each has been obligated $20 million of the potential $107 million contracts, the Air Force said. The space fence project will replace the existing Air Force Space Surveillance System, or VHF Fence. Because it operates on a shorter radar wavelength, the new fence will be able to detect much smaller satellites and debris and thus provide better protection for objects orbiting Earth that pass in close proximity to one another. 
The radar system is comprised of three S-band ground-based radars designed to perform automatic detection, tracking, and accurate measurement of space objects orbiting above. Six receiver sites monitor energy reflected from objects that penetrate the narrow, fixed beams the three radar transmitters send out to detect orbiting objects. 
The Navy originally was heading up the space fence project but handed it over to the Air Force in 2004. The military expects to spend $3.5 billion on the project, which is expected to be completed in 2015. 
The increasing number of satellites and other spacecraft in orbit around Earth has made the need to patrol space more critical and is driving a refurbishment of the existing technology that's doing the job. Incidents such as a collision in February 2009 of a U.S. Iridium communications satellite and a Russian Cosmos 2251 communications satellite demonstrate what can happen if objects passing close to each other aren't detected. Such collisions add even more debris to what already exists in space, exacerbating the situation and providing more threats to satellites and other spacecraft. 
Air Force Plans to Track 20,000 Pieces of Space Trash
Alex Sciuto tpmlivewire.talkingpointsmemo.com 
25 January 2011 

Above our heads, 21,000 pieces of man-made junk uncomfortably share the orbit around our planet with satellites, space craft and space platforms. These chunks of orbital debris threaten to collide with all that equipment, potentially bringing down communications, scientific, and military satellites. But if the Air Force has its way, its Space Fence system will track the thousands of pieces of debris and give data to scientists to help them avoid collisions.  
This past November, the Air Force's Electronic Systems Center put out a call for proposals for developing a Space Fence that will use up to three powerful S-band radars to keep track of debris in the southern hemisphere as small as one inch in diameter. These new sensors will compliment the current United States Space Surveillance Network, whose sensors can follow objects down to ten centimeters in diameter. 
Orbital debris is everything sent up in space ships that does not return either in the rocket or through gradual reentry into the atmosphere. According to NASA's Orbital Debris Program website, orbital debris can be derelict spacecraft, intentionally released materials, solid rocket waste, and "tiny flecks of paint released by thermal stress or small particle impacts." Lower orbit debris that is nearer to the atmosphere may circle the Earth for a few years, but higher orbit debris can stay aloft for centuries. 
The Air Force's current call for proposals is worth up to a total of $214 million for up to two contracts. The contract or contracts will last 18 months and will include preliminary system designs, radar performance tests, and finally actual prototypes. The Air Force estimates that producing the final Space Fence will cost around $3.5 billion dollars. It is scheduled to be operational by 2015. 
In 2009, Raytheon Company, Northrop Grumman, and Lockheed Martin completed $30 million worth of studies into the viability of a space fence. In November, Lockheed and Raytheon submitted bids for one of the two $214 million contracts. A Northrop Grumman spokesperson told TPM that they did not plan on bidding. 
Chip Eschenfelder, a spokesperson for Lockheed Martin's Radar Systems operations, said he believed that Lockheed's history of S-band research would help it produce the final Space Fence. "Lockheed Martin is the world leader in S-band radar development. We have helped outfit over one hundred warships with S-Band radar," Eschenfelder said. Lockheed Martin has over 400 S-band arrays currently in operation worldwide. 
"These new Space Fence radars will be so precise that they will be able to track an orbiting basketball-size thing traveling at 17,000 miles per hour orbiting the earth," Eschenfelder said. 
Scientists have been warning about the dangers of space debris since the 1970s. But in the last ten years, says Nicholas Johnson (NASA's Chief Scientist for Orbital Debris), areas of space have reached a critical density of space debris. At low levels of debris, debris naturally is removed by being pulled into the Earth's atmosphere and burning up. But at higher levels, as debris collides with other debris, more pieces of debris are produced than are filtered out by the atmosphere. 
This cascading effect has been exacerbated by recent high profile space collisions. On February 10, 2009 a Russian satellite and an Iridium Communications satellite collided over Siberia. The two satellites collided at 26,170 mph and produced over 1,500 new pieces of debris. In 2007, China also successfully tested an anti-satellite rocket that produced an additional 800-1,000 pieces of debris. 
Wouldn't it make more sense to just remove the pieces of debris instead of spending billions to track it? "That is the sixty-four thousand dollar question," says NASA's Johnson. "We've been looking at that problem for several decades. We're still trying to develop a way forward on what technologies and concepts might be the most attractive, but we're years away from beginning to remove debris." 
President Obama's National Space Policy published (PDF) this past June, pledged as one of its goal to begin researching ways to remove space debris. "The United States shall ... Pursue research and development of technologies and techniques ... to mitigate and remove on-orbit debris, reduce hazards, and increase understanding of the current and future debris environment."
Examining Sats for Contamination 
Amy Butler aviationweek.com 
2 February 2011 

Lockheed Martin officials are confident the suspected cause of a liquid apogee engine failure on the first Advanced Extremely High Frequency (AEHF) satellite — the introduction of foreign object debris (FOD) in the manufacturing process — will not pose a problem for other satellites built on the A2100 bus. 
The company has been conducting ―exoneration‖ exercises for other A2100-based satellites in various stages of manufacturing, including the U.S. Navy‘s Mobile User Objective System, the Space-Based Infrared System (SBIRS) series, other AEHF spacecraft, and the Japanese Broadcasting Satellite Corporation System series, says Kevin Bilger, vice president of global communications for Lockheed Martin Space Systems here. These satellites are worth billions of dollars and took years to build. 
The exoneration exercises are required to ensure that FOD was not introduced into the fuel or oxidizer lines for the propulsion systems of these satellites during manufacturing. 
FOD in the oxidizer line is thought to have caused the failure of the liquid apogee engine (LAE), made by IHI Aerospace, on the first AEHF satellite shortly after launch Aug. 14, according to Bilger. ―We have most probable cause as FOD,‖ he says. ―In our business, you never have a smoking gun, but we have been able to replicate what we think the most probable cause is in the laboratory.‖ 
AEHF is estimated to have cost the government more than $2 billion. Though the LAE failed, operators are using two of four onboard Hall Current Thrusters to slowly raise the perigee of the satellite. It is slated to reach orbit in the summer, months later than planned. 
The propulsion system for AEHF-1 was built at Lockheed Martin‘s facility at the John C. Stennis Space Center in Mississippi in 2006. ―During the manufacturing process, somehow [FOD] was introduced,‖ Bilger says. ―The only known enemy to satellites is man. So, the longer you have them on the ground, the more opportunities there are for errors.‖ AEHF had a long buildup time owing to development issues and delayed delivery of encryption equipment from the National Security Agency. 
Though the various A2100-based satellites share a similar core propulsion system, they do not all have the electric Hall Current Thrusters that are now raising AEHF-1‘s orbit. This underscores the need to eliminate the risk of an FOD problem because not all models have other onboard resources for propulsion. 
First to go through the exercise was the initial SBIRS satellite, GEO-1, which is slated for launch April 30. Lockheed Martin officials are now focusing on AEHF-2. 
In each case, officials examine X-ray films taken of the propulsion system, including fuel lines, and all of the paperwork generated in the satellite manufacturing process. ―As a result of our review, we made changes in our process,‖ Bilger says. 
In the summer, Lockheed Martin will pressurize and test the fuel and oxidizer lines on AEHF-2 to validate their confidence that FOD is not present. ―The actual test is not that long,‖ Bilger says. ―But it is the test setup, it is the monitoring — getting all of the equipment and the electronics in place — and then looking at that data itself‖ that will require some time. AEHF-2 is slated for launch Jan. 30, 2012. 
Air Force to Request $1.8 Billion for EELV
The Air Force bought three EELV launches in 2010 and plans to buy three in 2011, though Congress has not yet provided full-year funding for the government. Starting in 2012, the Air Force will seek to buy about five EELV launches per year, Air Force Secretary Michael Donley said Jan. 12 at an Air Force Association media briefing here. 
At least some of the money needed to cover rising EELV costs will be drawn from other space programs, and among the missions likely to get squeezed is space surveillance, sources said. The Air Force at one time planned to have a competition under way by now to build a follow-on to the Space Based Space Surveillance satellite that launched in September. That procurement has been deferred beyond 2012, these sources said. 
The Air Force would not comment on the service‘s 2012 budget submission in advance of its delivery to Congress but acknowledged cost growth on the EELV program. 
―ULA is seeing quoted prices with significant increases from their suppliers,‖ Air Force Space and Missile Systems Center spokeswoman Peggy Hodge said in a Jan. 13 e-mail. ―Suppliers‘ business base has been reduced making ULA the major customer.‖ 
In addition, the Air Force until recently had been benefiting from rocket prices negotiated with ULA in 1998 that were based on different market conditions, Hodge said. 
Material costs for the next lot of EELV rockets will be higher and will have a ―mid-2015 cost basis,‖ ULA spokesman Mike Rein said Jan. 13. 
The Air Force provides most of the funding for EELV, but the program is also supported by the National Reconnaissance Office, which buys and operates the nation‘s spy satellites, and NASA. The Air Force and National Reconnaissance Office fund the program in two ways: fixed-price contracts for specific launches and cost-plus contracts that help pay for ULA‘s standing army of 3,700 employees and overhead costs. 
NASA, which pays only the incremental costs of the launches it orders, in September announced a new 10-year contract vehicle that it will use to buy launches from ULA and other companies. The agency in October paid ULA $187 million for an Atlas 5 rocket that will launch a Mars orbiter in 2013. 
The increased launch costs have come as a surprise to some at NASA. 
―This really is a difficult financial environment,‖ Jim Green, NASA‘s director of planetary sciences, said at a December meeting of the American Geophysical Union. ―We are surprised at how extensive those cost increases are. You start to wonder where we go from here. How do we get out of low Earth orbit on a regular basis?‖ 
For its part, ULA says it is doing everything it can do to keep costs down. The company has trimmed its work force from 4,400 to 3,700 over the last five years and plans to shed another 700 jobs in the coming years, ULA Chief Operating Officer Dan Collins said in November. The EELV program has achieved its goal of reducing U.S. government launch costs by 25 percent compared with the previous generation of rockets, Collins said. The total annual EELV budget is not publicly available since the National Reconnaissance Office‘s portion is classified. But that agency uses some of the biggest and most expensive rockets in ULA‘s inventory. 
The issues facing the U.S. space launch enterprise were heavily scrutinized during the last Congress by the committees that oversee the Pentagon and intelligence community. 
U.S. Rep. C.A. ―Dutch‖ Ruppersberger (D-Md.), former chairman of the House Intelligence technical and tactical intelligence subcommittee, said other countries have managed to reduce their launch costs while the U.S. government‘s launch bills continue to climb. 
Furthermore, the U.S. government lacks an adequate road map for fixing the problems of space launch, Ruppersberger said in a Jan. 14 interview. Instead of spending billions of dollars each year on the Atlas 5 rocket that relies on a Russian-built main engine, it might be time to invest in developing better engines that can be built domestically, he said. 
Multi-Mission Satellite Operations Center Goes Live 
Staff Writers spacedaily.com 
11 January 2011 
Lockheed Martin has announced that the satellite command and control system - the Multi-Mission Satellite Operations Center Ground System Architecture- recently went operational with the successful launch of the multi-payload experimental Space Test Program STP-S26 mission, STPSat-2. 
The architecture was developed by Lockheed Martin and the Air Force's Space and Missile Systems Center Space Development and Test Directorate. 
In reference to the STP-S26 mission, SMC/SD Director Colonel Michael Moran said, "The development of a ground architecture capable of flying a variety of satellites is critical to driving down operational costs." 
"Lockheed Martin is proud to be a part of this exciting transition to responsive space operations," said Bob Kramer, Lockheed Martin Information Systems and Global Services-Defense's vice president for Operational Systems and Services. 
"MMSOC eliminates the 'single satellite - single ground station' paradigm and enables the Air Force to fly multiple constellations of spacecraft with various missions from the single ground station." 
A second instance of MMSOC is being deployed at the 50th Space Wing at Schriever Air Force Base in Colorado and will become operational with the launch of the Operationally Responsive Space satellite ORS -1 early next year.  
Using Lockheed Martin's HORIZON satellite command and control framework, MMSOC GSA consolidates satellite operations by providing an over-arching ground segment architecture for one-of-a-kind technology demonstrations and responsive space operations. 
The Space Development and Test Directorate develops, tests and evaluates Air Force space systems, executes advanced space development and demonstration projects, and rapidly transitions capabilities to the war fighter. 
Located at Kirtland AFB in Albuquerque, N.M., the Directorate is responsible for providing mission support for the research, development, test and evaluation for the operationally responsive space community.
CIVIL & ACADEMIA 
NASA Delivers Heavy Lift Proposal to Congress
Amy Svitak spacenews.com 
11 January 2011 

NASA told U.S. lawmakers Jan. 10 it intends to build a heavy-lift rocket that incorporates the space shuttle‘s main engines, giant external tank and taller versions of the solid-rocket boosters it jettisons on the way to orbit, according to a senior NASA official. However, neither the rocket nor the crew vehicle it would launch could be completed within the cost and schedule Congress outlined for the project late last year. 
Congress directed NASA last fall to get started this year on a multipurpose crew exploration vehicle and a heavy-lift rocket initially capable of hauling 70-100 metric tons of payload to orbit. That guidance was included in the NASA Authorization Act of 2010, which U.S. President Barack Obama signed into law in October. The law gave NASA 90 days from enactment to produce a heavy-lift launch vehicle study. 
Doug Cooke, NASA associate administrator for exploration systems, said the agency recently concluded the best approach for meeting the heavy-lift requirements spelled out in the law will be to build a rocket that incorporates the shuttle‘s nearly 8.4-meter diameter external tanks, five space shuttle main engines also known as the RS-25D, a J-2X-based upper stage and two five-segment solid-rocket boosters similar to those NASA and industry have been working on the past several years for the Ares family of launchers Obama targeted for termination in the 2011 budget blueprint he sent lawmakers last February. 
Cooke outlined the agency‘s baseline heavy-lift rocket design during a presentation to the NASA Advisory Council‘s exploration subcommittee here Jan. 11. 
According to a Jan. 10 interim report to Congress detailing the proposed space transportation system, the rocket and crew vehicle designs the agency has selected respond to congressional direction to make wide use of existing space shuttle infrastructure and minimize the costly termination of hardware contracts the agency awarded under the Moon-bound Constellation program the Obama administration has marked for cancelation. 
―This design would allow NASA to use existing Shuttle main engine and booster component assets in the near term, with the opportunity for upgrades and/or competition downstream for eventual upgrades in designs needed for production of engines after flying out the current inventory of main engines and booster components,‖ states the 22-page document, a copy of which was obtained by Space News. 
“However, to be clear, neither Reference Vehicle Design currently fits the projected budget profiles nor schedule goals outlined in the Authorization Act,” the document states. 
The 2010 NASA Authorization Act gives NASA until 2016 to field the heavy-lift rocket and crew vehicle and authorizes more than $10 billion in spending on the two projects over the next three years. 
Cooke said NASA expects to deliver a final report to Congress in the spring pending the results of a slew of heavy-lift launch vehicle study contracts awarded to 13 U.S. companies in November that are expected to yield a gamut of launch vehicle design proposals. 
Cooke told Space News the studies would be used to validate the design proposal delivered to Congress Jan. 10 and to evaluate whether another option is worth considering. 
“And if there is then we should reconsider,” he said following his presentation to the NASA Advisory Council‘s exploration subcommittee. “If it‘s marginally different, and we lost a benefit, even if it‘s not cost, I‘m not sure we would change it. But if there were a dramatic difference we should obviously consider it.” 
NASA Announces Candidates for Cubesat Space Missions 
jpl.nasa.gov 
9 February 2011 
NASA has selected 20 small satellites, including two from NASA's Jet Propulsion Laboratory in Pasadena, Calif., to fly as auxiliary payloads aboard rockets planned to launch in 2011 and 2012. The proposed CubeSats come from a high school in Virginia, universities across the country, NASA field centers and Department of Defense organizations. 
Air Force Research Lab, Wright- CubeSats are a class of research spacecraft called nanosatellites. The cube-shaped satellites are approximately four inches long, have a volume of about one quart and weigh 2.2 pounds or less. 
The selections are from the second round of the CubeSat Launch Initiative. The satellites are expected to conduct technology demonstrations, educational or science research missions. The selected spacecraft are eligible for flight after final negotiations when an opportunity arises. 
The satellites come from the following organizations, which include the first high school proposal selected for a CubeSat flight: 
Patterson Air Force Base, Ohio
Drexel University, Philadelphia 
NASA's Goddard Space Flight Center, Greenbelt, Md. (two CubeSats) 
NASA's Jet Propulsion Laboratory, Pasadena, Calif. (IPEX: Intelligent Payload Experiment, and LMRSat) 
Naval Research Lab, Washington (two CubeSats) 
Massachusetts Institute of Technology 
Morehead State University, Morehead, Ky. 
The Planetary Society, Pasadena, in partnership with NASA's Ames Research Center, Moffett Field, Calif. 
Space and Missile Defense Command, Huntsville, Ala. 
St. Louis University, St. Louis, Mo. 
Thomas Jefferson High School, Alexandria, Va. 
University of Colorado 
University of Hawaii 
University of Louisiana, Lafayette 
University of New Mexico 
U.S. Military Academy 
U.S. Naval Academy 

The first CubeSats to be carried on an expendable vehicle for the agency's Launch Services Program will comprise NASA's Educational Launch of Nanosatellite, or ELaNa, mission. ELaNa will fly on the Glory mission scheduled to lift off on Feb. 23. The 12 CubeSat payloads selected from the first round of the CubeSat Launch Initiative will have launch opportunities beginning later this year. 
For more information about NASA's CubeSat Launch Initiative program see: http://www.nasa.gov/directorates/somd/home/CubeSats_initiative.html. 
New Generation of Deep Space Network Antennas
satnews.com 
23 December 2010 

A $40.7 million contract with General Dynamics SATCOM Technologies, San Jose, California, covers implementation of two additional 34-meter (112-foot) antennas at Canberra, Australia. This is part of Phase I of a plan to eventually retire the network's aging 70-meter-wide (230-foot-wide) antennas. The Deep Space Network (DSN) consists of three communications complexes: in Goldstone, Calif.; Madrid, Spain; and Canberra, Australia. The 70-meter antennas are more than 40 years old and are showing signs of surface deterioration from constant use. Additional 34-meter antennas are being installed in Canberra in the first phase; subsequent phases will install additional 34-meter antennas in Goldstone and Madrid. The 34-meter beam waveguide antennas are essential to keep communications flowing smoothly as NASA's fleet of spacecraft continues to expand. In addition, the waveguide design of the antennas provides easier access for maintenance and future upgrades, because sensitive electronics are housed in a below-the-ground pedestal equipment room, instead of in the center of the dish. 
"As a result of several studies, it was determined that arrays of 34-meter beam waveguide antennas were the best solution to long-term continuation of DSN 70-meter capabilities," said Miguel Marina, who manages the 70-meter replacement task force at NASA's Jet Propulsion Laboratory in Pasadena, Calif. "The new antennas are critical communication resources for all current and future NASA missions." NASA expects to complete the building of the first two 34-meter antennas in Canberra by 2016. They will be named Deep Space Stations 35 and 36. Deep Space Station 35 is due to be online in 2014, and Deep Space Station 36 is expected to follow in 2016. 
In 1958, NASA established the Deep Space Network as a separately managed and operated communications facility to accommodate all deep space missions. This avoided the need for each flight project to acquire its own specialized space communications network. During the Apollo period (1967-1972), these stations supported America's missions to the moon, including the historic first manned landing. The Goldstone antenna, in particular, captured Neil Armstrong's words and sent them on to American television sets while the images came through another antenna. The Deep Space Network is now sending commands to numerous robotic spacecraft, such as NASA's Mars Exploration Rovers, the Spitzer Space Telescope, the Saturn explorer Cassini and the two Voyager spacecraft, which are near the edge of the solar system. 
NASA Unveils Rules for Space Taxis 
news.discovery.com 
2 January 2011 

Companies wishing to take over the job of flying NASA astronauts to the International Space Station have some new guidelines to ponder. NASA has released a 39-page document outlining what will be needed to certify commercial crew transportation systems. 
The agency wants any spaceships flying its astronauts to be an order of magnitude safer than the space shuttles, which are being retired in 2011 after two or possibly three missions. The document states that the risk of losing a crew during launching or landing on a commercially provided spaceship should be no more than one-in-1,000. It also calls for manual override systems and some remote operational capabilities. 
NASA is not the only government entity looking to certify space vehicles for commercial flights. The FAA has oversight of space travel that does not involve NASA. FAA, which is looking to develop a similar set of guidelines, is expected to closely follow NASA‘s lead in this effort.
The document, called the Commercial Crew Transportation System Certification Requirements for NASA Low Earth Orbit Missions, can be found here:  http://www.nasa.gov/pdf/504982main_CCTSCR_Dec-08_Basic_Web.pdf. 
Voyager 1 Reaches Edge of Solar System 
Nick Allen telegraph.co.uk 
14 December 2010 

The NASA space probe was launched in 1977 and passed by Jupiter, Saturn, Uranus and Neptune before veering north. 
It is now 10.8 billion miles from the sun travelling at a speed of 38,000 mph. 
The solar wind, a stream of charged particles spewing from the sun, has slowed to a speed of zero and is moving sideways rather than outwards, marking the end of the solar system. 
NASA said the 722kg probe would take another four years to fully exit the solar system and enter interstellar space, the area between the influence of the sun and the next star system. The space agency described it as a ―major milestone‖ in space exploration. 
Its scientists first noticed changes in the solar wind around Voyager 1 in June but needed months of readings to confirm it. 
The results were presented at a meeting of the American Geophysical Union meeting in San Francisco. 
Rob Decker, a senior scientist at Johns Hopkins University, said: ―When I realized that we were getting solid zeros I was amazed. Here is Voyager, a spacecraft that has been a work horse for 33 years, showing us something completely new again.‖ 
The nuclear-powered craft is so far away that information from its instruments takes 16 hours to get back to Earth. 
It was launched with a twin, Voyager 2, which is proceeding at a slower speed and is 8.8 billion miles from the Sun. 
NanoSail – D  Ejects 
nasa.gov 
19 January 2011 

On Wednesday, Jan. 19 at 11:30 a.m. EST, engineers at Marshall Space Flight Center in Huntsville, Ala., confirmed that the NanoSail-D nanosatellite ejected from Fast Affordable Scientific and Technology Satellite, FASTSAT. The ejection event occurred spontaneously and was identified this morning when engineers at the center analyzed onboard FASTSAT telemetry. The ejection of NanoSail-D also has been confirmed by ground-based satellite tracking assets. 
Amateur ham operators are asked to listen for the signal to verify NanoSail-D is operating. This information should be sent to the NanoSail-D dashboard at: http://nanosaild.engr.scu.edu/dashboard.htm. The NanoSail-D beacon signal can be found at 437.270 MHz. 
The NanoSail-D science team is hopeful the nanosatellite is healthy and can complete its solar sail mission. After ejection, a timer within NanoSail-D begins a three-day countdown as the satellite orbits the Earth. Once the timer reaches zero, four booms will quickly deploy and the NanoSail-D sail will start to unfold to a 100-square-foot polymer sail. Within five seconds the sail fully unfurls. 
"This is great news for our team. We‘re anxious to hear the beacon which tells us that NanoSail-D is healthy and operating as planned," said Dean Alhorn, NanoSail-D principal investigator and aerospace engineer at the Marshall Center. "The science team is hopeful to see that NanoSail-D is operational and will be able to unfurl its solar sail." 
On Dec. 6,, 2010, NASA triggered the planned ejection of NanoSail-D from FASTSAT. At that time, the team confirmed that the door successfully opened and data indicated a successful ejection. Upon further analysis, no evidence of NanoSail-D was identified in low-Earth orbit, leading the team to believe NanoSail-D remained inside FASTSAT. 
The FASTSAT mission has continued to operate as planned with the five other scientific experiments operating nominally. 
"We knew that the door opened and it was possible that NanoSail-D could eject on its own," said Mark Boudreaux, FASTSAT project manager at the Marshall Center. "What a pleasant surprise this morning when our flight operations team confirmed that NanoSail-D is now a free flyer." 
If the deployment is successful, NanoSail-D will stay in low-Earth orbit between 70 and 120 days, depending on atmospheric conditions. NanoSail-D is designed to demonstrate deployment of a compact solar sail boom system that could lead to further development of this alternative solar sail propulsion technology and FASTSAT‘s ability to eject a nano-satellite from a micro-satellite -- while avoiding re-contact with the FASTSAT satellite bus. 
For additional information on the timeline of the NanoSail-D deployment visit: http://www.nasa.gov/pdf/501204main_NSD2_timeline_sequence.pdf 
To learn more about FASTSAT and the NanoSail-D missions visit: http://www.nasa.gov/mission_pages/smallsats 
NOAA Satellites Saving Lives
satnews.com 
25 January 2011 

In 2010, NOAA satellites were critical in the rescues of 295 people from life-threatening situations throughout the United States and its surrounding waters. 
The satellites picked up distress signals from emergency beacons carried by downed pilots, shipwrecked boaters and stranded hikers, and relayed the information about their location to first responders on the ground. NOAA‘s polar-orbiting and geostationary satellites, along with Russia‘s COSPAS spacecraft, are part of the international Search and Rescue Satellite Aided Tracking system, called COSPAS-SARSAT. This system uses a network of satellites to quickly detect and locate distress signals from emergency beacons onboard aircraft and boats, and from smaller, handheld personal locator beacons called PLBs. 
Alaska had the most people rescued last year with 77, followed by Florida with 37, and West Virginia with 17, who were aboard a downed Army Reserve helicopter. ―With each rescue, the COSPAS-SARSAT system performs the way it was intended — as a real, life-saving network,‖ said Chris O‘Connors, program manager for NOAA SARSAT. When a NOAA satellite finds the location of a distress signal within the United States or its surrounding waters, the information is relayed to the SARSAT Mission Control Center based at NOAA‘s Satellite Operations Facility in Suitland, Md. From there, the information is quickly sent to a RescueCoordination Center, operated by either the U.S. Air Force, for land rescues, or the U.S. Coast Guard, for water rescues. Now in its 29th year, COSPAS-SARSAT has been credited with supporting more than 28,000 rescues worldwide, including more than 6,500 in the United States and its surrounding waters. 
Of the 295 saves last year, 180 people were rescued from the water, 43 from aviation incidents, and 72 in land situations where they used their PLBs. In a joint U.S. Coast Guard-Navy operation, a man was rescued from his capsized boat, 250 miles off of Cape Hatteras, N.C. A man's car veered off a snowy Colorado road in a blizzard and became stuck. With no cell phone signal, his PLB was the only way to contact authorities for help. Two people with a seven-member dog team were aboard a helicopter that crashed in Alaska. All lives were saved. Although not included in the 295 count, Abby Sunderland, a California teen attempting to set a new record for youngest solo sail around the world, was rescued when she activated her emergency beacons. A storm took her mast — which also left her satellite phone inoperable — and left her boat adrift in the southern Indian Ocean over 2,000 miles from shore. Hers is among the non-U.S. rescues in 2010; those numbers will officially be released later this year. 
Budget Holdup Will Delay NOAA Weather Satellites
Turner Brinton spacenews.com 
7 January 2011 

Congress‘s inability to pass any full-year spending bills for 2011 will likely delay the launch of two civilian weather satellites by more than a year, a National Oceanic and Atmospheric Administration (NOAA) spokesman said Jan. 7. 
With so much budget uncertainty, development of NOAA‘s Joint Polar Satellite System (JPSS) has proceeded over the last three months at a much slower pace than planned, agency spokesman John Leslie said in an e-mailed response to questions. 
The JPSS program was established after the White House dismantled the joint civil-military National Polar-orbiting Operational Environmental Satellite System (NPOESS) in February. NASA was directed to build JPSS on behalf of NOAA, while the U.S. Air Force is pursuing a military system separately. 
The U.S. government has been operating since the new fiscal year began Oct. 1 under a series of short-term funding measures passed by Congress known as continuing resolutions. 
The most recent continuing resolution, which expires March 4, funds most U.S. government agencies at their 2010 spending levels. 
For NOAA, that has meant holding annual spending on the JPSS program to $382 million instead of the $1.06 billion it had sought for the program for 2011. 
NOAA planned to launch the first two JPSS satellites in 2014 and 2018, but the budget situation will likely delay both satellites by more than a year, Leslie said. 
“Funding limitations as a result of the current continuing resolution will delay launch of JPSS-1 and JPSS-2 from what was originally presented in the [2011 budget request],” he said. 
“Without knowing what the final budget for JPSS will be in 2011, it is not practical to speculate what exact launch dates will be.” 
With whatever money is provided for JPSS this year, the agency‘s highest priorities will be to complete the ground system and operational support necessary to launch a JPSS precursor satellite, known at the NPOESS Preparatory Project, in October, Leslie said. He could not say what JPSS work would have to be deferred in light of the program‘s budget situation. 
The White House asked Congress in December to add money for JPSS in the continuing resolution lawmakers were drafting at the time. While the House of Representatives included $910 million for JPSS in a full-year continuing resolution it approved Dec. 8, Congress ultimately opted for a shorter-term bill with no new money for the program. 
“[T]he administration is very supportive of the JPSS program and it is hoped that increased funding for the JPSS program will occur in the final appropriations for 2011 expected to be passed by Congress in early March,” Leslie said. 
INTERNATIONAL 
Bolivia Receives Chinese Bank Loan to Pay for First Satellite
Jeffrey Hill satellitetoday.com 
28 December 2010
 
China's development bank will lend Bolivia $251 million to finance the South American country's first communications satellite, China Great Wall Industry Corp. (CGWIC) confirmed Dec. 27. 
The financing will be used to help pay for Bolivia‘s $295 million contract with CGWIC to build the satellite. The Bolivian government has agreed to put up the remainder of the funds. 
The satellite is due to be launched in the next three years, will be used for communications and broadcasting services as well as for remote education and telemedicine projects. 
European Space Agency Faces Spending Freeze
Michael A. Taverna aviationweek.com 
28 January 2011 

Increased support for European launchers and approval of the International Space Station lifetime extension will be at the top of the European Space Agency‘s playbook for 2011, despite a continued spending freeze. 
ESA will also have to name a new slate of directors to fill vacancies in the science and technical directorates and new divisions established under a reorganization last June. The revamp will create a new human spaceflight/operations directorate and reinforce agency support functions such as procurement and planning/control. The agency also wants to create new synergies between its science operations and astronaut training facilities in Germany and German aerospace center DLR. 
The issue of launcher support, the ISS extension and director nominations will be decided at the next meeting of the ESA council in March, Director General Jean-Jacques Dordain said here last week. 
Also on ESA‘s plate for 2011, which Dordain terms ―a pivotal year‖ for the agency, will be the start of development for the European Data Relay Satellite System (EDRS). The year should also see the liftoff of several important missions, notably the second Automated Transfer Vehicle on Feb. 15, and the introduction of two new launch vehicles, the Soyuz medium-lifter and Vega light booster, nominally in the August-September time frame. 
The need for a new launch system support program is tied to the expansion of the launcher family and the termination of the European Guaranteed Access to Space (EGAS) initiative established for the Ariane 5, which expired in December. Industry says it needs at least €120 million ($160 million) a year to remain profitable against largely government-financed competitors (AW&ST Jan. 17, p. 30). The ESA member states want more say in how Arianespace operates, and perhaps a change in its share-holding structure. 
However, Dordain says the agency will likely limit its purview for now to reviewing and restructuring launcher operations, leaving ownership questions and other issues until later. Specifically, it will seek greater transparency regarding Arianespace‘s costs and revenues as well as a reorganization of launch vehicle operations, production and procurement to save money. “ESA already has some idea of how to cut costs,” he says, “and only the agency has the leverage over both industry and the member states needed to do this.”  Dordain says ESA recently kicked off an audit to assess the cost structure of Arianespace and its subcontractors, and to determine revenues streams, which he says has never been done before. A previous audit ordered in 2003 for EGAS, after the inaugural launch failure of the Ariane 5 ECA, simply established relative costs between the first major production batch of Ariane 5s, known as PA, and the planned follow-on batch, PB. It did not analyze PA costs as such, nor did it delve into revenue issues, he says. 
The requirement for a new ISS funding framework is necessary for ESA to formally agree to the five-year lifetime extension of the facility—which has already been approved, or is in the process of being approved, by the other station partners. Germany, which provides the biggest chunk of the European contribution, is pushing to raise annual funding, but some nations, including France, Europe‘s biggest space spender, are balking. Both Germany and Italy, Europe‘s No. 2 ISS backer, also want to reduce the burden of their ISS expenditures by spreading the cost among more nations, either by opening the program to the European Union or making the station a mandatory ESA program, like science (AW&ST Jan. 3, p. 28). 
For the time being, Dordain says, ESA will focus on ―who is going to finance what,‖ although he admits that certain key questions—including whether member states will continue to fund the ISS on the existing pro rata basis—remain to be answered. 
Dordain insists that measures related to launcher support, the ISS extension and EDRS must be undertaken without affecting a spending freeze put in place for 2010-11 to fend off a possible funding crisis among some ESA members. The 2011 budget, approved in December, calls for a 6.6% increase in spending, to €4 billion, but most of the rise stems from a carryover from 2010. 
The freeze will be partially compensated by the addition this month of Romania and Israel as new members and associate members, respectively, which will boost available funding, and an effort aimed at cutting overhead costs to 15% of overall expenditures, from 18-20% now. Also under discussion are debt mechanisms that could reduce the burden of the hardest-hit nations such as Portugal, Greece and Ireland, although Dordain notes that a loan arrangement approved last year by Spain was ultimately not needed. 
The 2011 agenda will be further complicated by a decision, linked to the budget freeze, to delay until 2012 the agency‘s next ministerial summit, where major program and funding guidelines are usually determined. This means the ESA council meeting in March will have to decide the basic financing framework for launchers and the ISS extension, along with budget allocations for 2011-12, even if other details are left until later. However, virtually all of the costs for each can be covered at present spending levels, the ESA chief says. 
European Commission:  Complete Galileo
Michael A. Taverna aviationweek.com 
20 January 2011 

The European Commission (EC) says it is happy with progress made in developing Europe‘s Galileo satellite navigation system and will commit to seeing the 30-spacecraft constellation through to completion, even though doing so will hike the cost more than 50%. 
In a long-awaited midterm review, the EC notes that Galileo has passed a number of milestones in the past year that ensure it will reach its initial operational capability — 18 satellites and corresponding ground segment — by 2014-15. This is two to three years later than the objective set when Galileo was overhauled in 2007, but still considered viable given the system‘s strategic value and the anticipated €240 billion ($324 billion) annual global market for navigation and timing services, the EC finds.
However, it notes that more must be pumped into service development to facilitate market acceptance before the start of initial service, which will consist of open, encrypted and search-and-rescue signals, all free of charge. 
The EC also salutes the entry into service last year of Europe‘s Egnos GPS augmentation system, which is due to be declared ready for air navigation use this month. ―We are satisfied with the progress made so far and committed to bringing this project to fruition,‖ says Antonio Tajani, the EC‘s vice president and industry and enterprise commissioner. 
Contracts for construction, system design and operation of the first 14 Full Operating Capability spacecraft and launch of the first 10 units were issued in 2010, the report notes, and the final two awards, for satellite and mission control, are to be contracted this year. Assembly and testing of the four In-Orbit Validation spacecraft is nearing completion, with the first two due to lift off this summer. 
Key parts of the ground control infrastructure, including control centers in Fucino, Italy, and Oberpfaffenhofen, Germany, have been completed. And proposed rules for accessing the encrypted public regulated security signal — a sensitive issue for the civilian-controlled system — were cleared in October for submission to Parliament and the European Council. 
The Commission estimates another €1.9 billion will be needed to expand Galileo to its full operating strength of 30 spacecraft, and a further €800 million per year will be required for Galileo/Egnos operation. Full operating capability should be obtained by 2019-20, the EC estimates. 
However, the EC will have to fight hard to obtain an adequate funding line in its next 2014-20 budget cycle and secure special financial instruments, including extra payments from member states, which it thinks may be required to complement budget financing. The report notes that additional risks — notably with respect to the Public Regulated Service security signal, ground infrastructure, GPS compatibility and liability — could further affect costs and schedules. 
And no satisfactory mechanism yet exists for ensuring sustained planning and funding for system operation and replenishment. 
Overruns for development and extra launch expenses already have cost the program €1 billion, according to EC estimates, and it was feared they might tempt the member states to scale back the constellation. However, a series of forums late last year, including meetings of the European Union/European Space Agency Council and the EC Competitiveness Council in December, confirmed EU support for space and placed completion of the system at the top of its priorities. 
Multi-National MUSIS Space Surveillance
defenseindustrydaily.com 
21 December 2010 

Europe has a number of military satellite programs underway at the moment, but cooperation has been mostly haphazard and bilateral. Hence the ideal of MUSIS, a Multinational Space-Based Imagery System that would bring future sets of optical and radar imaging satellites under a common ground infrastructure, combining national or bilateral programs with interoperability that would allow these nations to make better use of their limited space surveillance resources. 
So far, MUSIS remains more of an aspiration, though satellite components have been contracted. If it works, the overall MUSIS constellation will replace a number of previous platforms: France‘s Helios 2, Germany‘s Sar-Lupe radar satellite; and the ORFEO cooperative program that includes both France‘s dual-use Pleiades optical satellites, and Italy‘s dual-use Cosmo-SkyMed X-band radar observation satellite. Participants would include Belgium, France, Germany, Greece, Italy and Spain…
MUSIS Challenges 
The challenges for MUSIS are currently 2-fold. One is that cash-strapped European governments, sailing between the twin threats of budget shortfalls and an environment where social entitlements are driving out security spending, don‘t want to finance the common ground network that would be required. The other, lesser issue involves differences of opinion among the countries involved concerning the value of optical surveillance satellites. 
So far, France has struck bilateral deals with Germany and Italy to get access to Sar-Lupe and Cosmo-Skymed radar satellite data, in exchange for Helios imagery. The broader MUSIS program remains stalled, however, even as France says they will move ahead with their systems. It remains to be seen whether their CSO project will prove to be a catalyst, or another false start. 
Contract: 
Dec 2/10: France‘s DGA issues EUR 795 million in contracts for 2 CSO (composante spatiale optique) satellites to EADS Astrium and Thales Alenia Space. The contract also includes an option for a 3rd CSO satellite, if other European nations decide to join the French CSO program and take another step toward the MUSIS vision. 
The French Space Agency (CNES) will act as the satellite contract manager, and will be responsible for securing 2 separate launch contracts for the spacecraft by December 2016, when the 1st CSO satellite is scheduled for launch. At present, no firm launch arrangements have been made. 
EADS Astrium will provide the CSO satellite platforms built on the AstroSat 1000 base platform, just like the French Pleiades. Astrium will also handle avionics, to include a Gallileo navigator and Sodern star sensor; and integration and testing. Thales Alenia Space will provide the high-resolution optical imaging cameras. The DGA believes that up to 500 people will be employed on the project, which will ultimately replace some Helios satellites. While the French military originally planned for Helios 2‘s replacements to launch in 2014 or 2015, officials said the results of an internal study showed that the existing Helios 2 satellites could meet military requirements until early 2017. 
The Prius of Spy Satellites?
Barbara Opall-Rome, defensenews.com 
14 February 2011

 Israel‘s Rafael is putting many of the miniaturization, propulsion and orbital control capabilities developed for the nation‘s small imaging satellites into a new breed of fuel-efficient, micro-sized, maneuvering systems designed for years of close-in spying from space. 

Shaped like missiles with a sleek, drag-resistant silhouette, Rafael‘s planned LiteSat-A and LiteSat-B measure a mere 5 feet in length, have a 1-foot cross section and weigh 100 and 85 kilograms respectively. The former is chemically powered, but the latter uses solar-generated electric thrust — positioning it to become the spacebased Toyota Prius, a pioneer in the emerging niche market for ef-ficient, long-endurance micro-class satellites. 
While most satellites in dense low orbits guzzle fuel to maneuver along their orbital paths, LiteSat-B aims to convert energy stored in solar panels into ionic-charged thrust, allowing it to maneuver into slightly different angles to capture specific targets of interest. 
“If you take a regular satellite at this altitude, its lifespan will be one or two years. Or, conversely, you can prolong the life with a ton of propellant, which is usually what the big nations are doing with spy satellites,” said Jacob Herscovitz, chief systems engineer at Rafael‘s Space Systems Directorate. “But we will demonstrate a microsatellite with a launch mass of 85 kilograms give or take that sustains itself in a very Low Earth Orbit for seven years, maybe more.” Company-funded and still in early development at Rafael‘s Space Systems Directorate, the LiteSat-B draws on lessons from the firm‘s Israeli HALL Effect Thruster, a first-generation hybrid electric propulsion unit that aims to operate exclusively on electric thrust, yet features eight backup hydrazine thrusters. The Israeli HALL Effect Thruster is slated for its first launch by early 2014 as part of a mini-class satellite built by Israel-Aerospace Industries as part of the joint Franco-Israeli Venus scientific vegetation and Earth monitoring program. 
Herscovitz said the second-generation, all-electric engine planned for LiteSat-B will allow the satellite to orbit around 300 kilometers up, a good altitude for submeter imaging, for seven years. That‘s far more than the two-year lifespan of chemically powered microsatellites now in orbit, he said. 
“Electric propulsion is commonly used for large, expensive satellites weighing many tons, but we haven‘t yet seen very small, microclass imaging satellites benefiting from the efficiencies of electric propulsion. This is an emerging technological sector where Rafael can take the lead,” the Rafael ex-ecutive said. ―Our added value comes from combining propulsion technologies with the work we‘re doing in applying missile design profiles, autonomous control algorithms and image process capabilities to this promising new niche sector of microsatellites.‖ Rafael presented its LiteSat concept last month at an international space conference hosted by Israel‘s Fisher Institute for Strategic Air and Space Studies. 
The chemically powered Lite-Sat-A is slated for preliminary design review later this year, while LiteSat-B is in early concept feasibility studies, Herscovitz said. Both satellites will require about four years before they are ready for launch, and Rafael executives acknowledge they have no firm contracts or near-term government funding pledges for either program. 
Amit Bergman, Rafael‘s microsatellite systems director, said LiteSat will have an imaging resolution of slightly less than one meter and will make use of the firm‘s ImiLite imaging exploitation system initially developed to support UAVs. The planned microsatellite was optimized for launch from aircraft, but multiple LiteSats could be delivered into space from a conventional ground-launched vehicle, Bergman said. 
Ideally, government and industry sources here said, multiple Lite-Sats should be deployed simulta-neously, operating as a constellation whose force-multiplying effect far exceeds the sum of its individual parts. 
Chaim Eshed, the Ministry of Defense‘s longtime director for space programs, was noncommittal about near-term MoD funds for the LiteSat concept per se. Nevertheless, he insisted the general concept represents a new capability that must be developed for security as well as commercial and civilian applications. 
―The added value that comes from mating fuel-efficient propulsion and low-cost multimission microsatellites is obvious, and such a concept is an example of where we need to be in the not too distant future,‖ he said. 
Tal Inbar, Fisher Institute director for space and unmanned aerial vehicle programs, said the Rafael initiative could be used to establish Israel‘s leadership role in a new era of formation flying for various applications. 
“Rafael‘s fuel-efficient HALL effect electric propulsion system is unique at this time in its ability to support a new class of very small and inexpensive remote-sensing satellites,” he said. “But without the budget, its added value will erode and we end up with yet another missed opportunity to establish ourselves as providers of innovative options for responsive space.”
Geo-Spatial 3-D Satellite Tracking System
Jeffrey Hill, satellitetoday.com 
3 January 2011 

Indian developer Tripura has launched the Geo-Spatial 3D satellite-based imagery system to track terrorists and curb crime in the northeastern state, the company announced Jan. 3. 
Tripura is the second state in India after Jharkhand to introduce the system, which was developed by the Mission for Geo-Spatial Applications (MGSA) under Indian Government‘s Department of Science and Technology. 
―Using this satellite-based imagery system, police and various security forces would be able to locate the movement, base and strength of separatist outfits or criminal gangs hiding in a jungle,‖ MGSA Spokesman Rajendra Jena said in a statement. 
China Developing New Rocket Engines
Bradley Perrett, aviationweek.com 
10 January 2011 

China is advancing its space capabilities by developing staged combustion, an engine technology that is likely to offer greater performance for the Long March 6 and 7, two of a family of launchers that the country will field around the middle of the decade. 
The smaller of the two, the Long March 6, may be the first to go into service, beating the flagship third member of the family, the Long March 5 heavy launcher. 
A new 18-metric-ton-thrust engine ―is a high-altitude liquid oxygen and kerosene engine with a staged combustion cycle and has been indigenously designed by China,‖ says national space contractor CASC. 
If successfully executed, this technology would offer a high specific impulse, a key measure of rocket performance that compares the duration and level of thrust with the mass of fuel consumed in generating it. The practical result should be a greater payload to orbit for a launcher of a given size. The improved performance will probably be essential for China‘s next generation of launchers to be competitive as the technology becomes increasingly common in the future. 
As a liquid-fuel engine, the power plant has limited meaning for China‘s military capabilities. Modern missiles generally have solid propellants. But the development underscores the country‘s ability to catch up with advanced foreign aerospace technology. 
It can be assumed that development of the staged-combustion engine is going well, because CASC would not discuss a problem-ridden program that had hitherto received minimal attention, and because two rocket-building subsidiaries, SAST and CALT, are speaking optimistically of getting the related launchers into service within three or four years. 
Shanghai-based SAST says its development of the Long March 6 is progressing smoothly and that the light launcher may become operational before the Long March 5. 
The Long March 6 will be able to loft 1,000-kg. (2,200-lb.) payloads to an orbit of 600 km. (370 mi.) altitude, says SAST Vice President Meng Guang. The first launch of the Long March 5 heavy rocket is due in 2014 after a development program that began in 2007. Development of Long March 6 began in 2009, exploiting engines and stage modules already designed for the Long March 5. 
The core of Long March 6 will use the standard 3.35-meter (11-ft.) diameter of the current Long March series, Meng and other SAST officials say. That means it will be based on the K3 stage module, the larger of two kerosene-fueled modules that SAST and CALT are developing for the launcher family. 
A scheme for the family discussed in 2007 suggested that the smaller of its three launchers—now identified as Long March 6—would be based on the smallest, 2.25-meter-dia. module, K2, but the plan has obviously changed. The modules can serve as boosters or core stages. 
Despite the rise in diameter, the first stage of Long March 6 will presumably be propelled by the single YF100 engine generating 120 metric tons (265,000 lb.) of thrust previously associated with the light rocket. The upper stage will have a smaller engine, says Meng, without giving details. CALT Vice President Hao Zhaoping has said that the medium-heavy Long March 7 will use an 18-ton engine for its second stage. 
Since CASC says the staged-combustion engine will have a thrust of 18 tons and will be used on “new-generation launch vehicles,” it should be the powerplant for the second stages of Long March 6 and 7. One foreign rocket engineer calculates that the Long March 7 would need two of the 18-ton engines for its second stage. 
The Long March 5 has core stages fed by liquid hydrogen and liquid oxygen, another technology route to high specific impulse. Kerosene-fueled modules with YF100s serve as its boosters. 
Staged combustion avoids the usual waste of fuel or oxygen used to drive the pumps in an engine with the conventional gas-generator cycle. To avoid overheating, the mixture in that process in any liquid-fuel rocket is deliberately not optimal. It must have either too much oxygen or too much fuel, one of which is therefore partly wasted as the exhaust is dumped overboard. 
In staged combustion, that still-usable exhaust is instead fed into the main combustion chamber, driving up pressure and burning a second time to maximize impulse from the available tankage. The principle sounds simple, but in practice it presents great challenges in handling the hot, high-pressure exhaust. Staged combustion engines in service include the Russian RD-180, used on the Atlas V, and the Space Shuttle Main Engine. 
Chinese engineers probably chose to use the technology first in a smaller engine because high specific impulses in upper stages have the greatest effect on payload, and because a smaller engine would be easier to develop. The foreign engineer estimates that the engine will offer 15-20% higher specific impulse than an otherwise equivalent kerosene engine, and 10-15% greater payload to low Earth orbit, although another rocket propulsion specialist, from the U.S., thinks that with only a second stage using staged combustion, the payload advantage is likely to be 5-10%. 
It is not known whether the Chinese engineers have chosen an oxygen- or kerosene-rich mixture for the pre-combustion. The former has advantages but is considered harder to develop. 
The Chinese staged-combustion engine ―adopts many advanced technologies, such as forced start and optimal stage transfer,‖ says CASC, giving neither the engine‘s name nor the identity of the institute that developed it. The engine can operate for a long time, it adds. ―It can regulate the thrust mixture ratio, supply a working medium for tank pressurization and provide a power supply for the servomechanism,‖ the hydraulics. 
Optimal stage transfer implies that the engine is just the right size to propel its stage. Forced starting may mean restarting, which an upper-stage engine will often have to do, while the regulated mixture ratio implies that the Chinese power plant has an advanced capability to accept propellants at imperfect ratios—maximizing its use of tankage even if the oxygen supply is reduced by boiling off. 
A second U.S. rocket engineer interprets the reference to servomechanism power as meaning that the engine feeds high-pressure kerosene from the pump outlet, uses it as a working fluid in the actuators, and then sends it back for combustion. Several Russian engines have such a function, instead of a completely separate hydraulic system. 
The design of the engine in general shows signs of Russian practice. It is not known whether that is because Russia has helped China with the program or because Chinese engineers simply like Russian features. 
Manufacture of the Long March 7 has not yet been assigned to either SAST (Shanghai Academy of Spaceflight Technology) or CALT (China Academy of Launch Vehicle Technology), both subsidiaries of CASC (China Aerospace Science & Technology Corp.). 
Japan Eyes Building GPS System
Staff Writers, AFP spacedaily.com 
5 January 2011 

Japan is considering launching new satellites to establish its own global positioning system (GPS) in a bid to reduce its reliance on the US navigation network, officials said on Wednesday. 
In September, Japan launched a rocket carrying its first satellite intended to improve GPS systems widely used by Japanese motorists for navigation as well as by aviation and maritime operators. 
The government's space development strategy headquarters, headed by Prime Minister Naoto Kan, is now discussing plans to launch additional satellites, said an official. 
"There is a proposal that our country should secure its own GPS as it is now fully relying on the US system," the official said. 
"The new system may also open our opportunity for marketing GPS services to other Asian countries," he said, adding that the government plans to reach a final decision by August. 
The Yomiuri Shimbun daily reported on Wednesday that Japan had decided to launch six to seven new satellites to establish its own GPS system by 2014 and 2015 to cover the entire Asia-Pacific region. 
By using both the new satellites and American GPS in combination, Japan could raise the degree of precision of car navigation systems 10-fold, the mass-circulation said. 
The government plans to charge private GPS operators some 13 billion yen (158 million dollars) per year for using the system as it would cost more than 200 billion yen to launch six satellites, it said. 
JAPAN to offer GPS signals to Australia, South Korea 
in.reuters.com 
6 January 2011 
The Science and Technology Ministry and the Japan Aerospace Exploration Agency (JAXA) plan to make signals from its Michibiki global positioning system satellite available free of charge to Australia and South Korea, the Nikkei business daily reported. 
JAXA will sign agreements with the Korea Aerospace Research Institute and the government and universities in Australia and provide receivers from this spring, the newspaper said. In Japan, the technology, which can be used for agricultural production and information devices, is estimated to create a market with annual sales of up to 1 trillion yen ($12.02 billion) for receivers, data processing software and other related hardware and software, the daily reported. 
In 2012, the government's strategic headquarters for space development is looking to launch two more satellites, which can cover Japan for 24 hours instead of current coverage of eight hours a day, the Nikkei said. It costs around 35 billion yen to blast one of the satellites into space, the business daily said. 
Space-Based Solar Power Set for 1st Test
yomiuri.co.jp 
23 January 2011 
A team of scientists from several organizations will begin tests this spring on a space-based power generation technology using satellites, it was learned Saturday. 
The technology would start by generating electricity from sunlight in space, convert the power into microwaves and then send it to Earth, the team said. The planned test will attempt to convert a strong electric current into microwaves and transmit them 10 meters away in a simulated outer space environment at Kyoto University. 
The group comprises scientists from the Japan Aerospace Exploration Agency, Mitsubishi Electric Corp., Mitsubishi Heavy Industries Ltd., IHI Corp. and Kyoto University. 
A successful test would likely accelerate the goal of putting a space-based power generation system into practical use by 2025. 
Space-based solar power generation, which is 10 times more efficient than earthbound generation, would be a major step forward in terms of fulfilling energy needs, as the strength of sunlight in space is about twice that on Earth, and there are four or five times the hours of sunlight due to the absence of clouds. 
Mitsubishi Electric has proposed what it calls the Solarbird project, in which 40 relatively small 200-meter solar power generating satellites would be launched. This could produce 1 million kilowatts of electricity, equivalent to a nuclear power plant. 
The Solarbird system would collect sunlight using reflecting mirrors fitted onto satellites in geostationary orbit 36,000 kilometers above the equator. After the electricity is generated, it would be converted into microwaves and transmitted to Earth. The microwaves--to be sent as harmless radio waves--would be received at ground stations 3 kilometers in diameter and placed on the sea or in sunny desert areas, and then converted back into electricity. 
The key to making the system practical hinges on the efficient conversion of electricity into microwaves. 
The experiment will be conducted in a room that does not reflect electromagnetic waves to mimic the conditions of space. 
If the team succeeds in converting a strong electrical current into microwaves and transmitting them about 10 meters, it will then start work on reducing the weight of the power generation equipment and improving the transmission technology. The team hopes to launch a trial satellite sometime after 2016. 
It is estimated that implementing a workable space-based solar power generation system will cost about 2 trillion yen. 
Spaceplane
Leithen Francis aviationweek.com 
27 January 2011 
EADS Astrium has disclosed that Singapore will be a partner in its suborbital spaceplane program. 
At the Global Space & Technology Convention in Singapore, EADS Astrium executives announced that Singapore will be building a small-scale demonstrator of the spaceplane and may be involved in developing parts for the commercial product. EADS Astrium is also hoping Singapore will ultimately have a fleet of its commercial spaceplanes stationed at Singapore‘s Changi Airport.
Christophe Chavagnac, EADS Astrium‘s suborbital spaceplane chief engineer and program manager, says Singapore companies will be designing and building a small-scale demonstrator spaceplane used to test aerodynamics and glide capability. It will have no engines, whereas the real vehicle uses turbofan engines as well as a rocket engine. 
The spaceplane‘s two fuselage-mounted commercial turbofan engines are needed for takeoff and initial ascent. Once it reaches an altitude of 12 km. (7.5 mi.), the rocket engine takes over. 
A maximum altitude of 100 km. is achieved before the spaceplane descends. There is a period when it glides, before the turbofan engines are started and the vehicle makes its approach and lands. 
The fact that it uses conventional turbofan engines means it is designed to take off and land from commercial airports. EADS Astrium also plans to apply for EASA certification for the vehicle. 
Hughes Laporte-Weywada, EADS Astrium‘s senior vice president for Asia-Pacific international sales and marketing, says the company has yet to officially launch the program because — like other commercial programs — the company needs to first get launch customers. Once the program is officially underway, it will take about seven years before the spacecraft will receive certification, Laporte-Weywada predicts. The program will need to build three spacecraft for the certification flight-test effort, he adds. 
But even though the program has yet to be launched, the company is proceeding with building the demonstrator, which will be about 3-4 meters long, with a comparable wingspan, Laporte-Weywada says. Building and testing the demonstrator will take 18 months, he says. The real spaceplane, meanwhile, will be much larger and will have a maximum takeoff weight of about 20 tons, he adds. 
Developing and building the demonstrator in Singapore means some of the demonstrator flights will occur there. For example, there will be one flight in which a helicopter will lift the demonstrator about 3 km. off the ground and then drop it to see how it glides. Other demonstrator flights will involve balloon drops from higher altitudes, but these are likely to be done elsewhere due to Singapore‘s limited airspace. 
EADS Astrium has the support of Singapore‘s Economic Board, which has been examining for some time the development of a spaceport in the city-state. 
Chavagnac says EADS Astrium last year ―did a study for operating a fleet of spaceplanes from Singapore Changi Airport. 
There is a dynamic market in Southeast Asia and the spaceplane would have a valuable impact on Singapore‘s tourism industry.‖ If Singapore has a fleet of spaceplanes then it may also have a role in maintaining them, he adds. 
The EADS Astrium spaceplane seats four passenger and one pilot. The flight up and back lasts about 1 hr. Its rocket engine is derived from EADS Astrium‘s Vulcain engines used for satellite launchers. 
But those have 120-130 tons of thrust, whereas the spaceplane‘s rocket engine will have 40 tons, EADS Astrium says. The turbofan engines, used for takeoff and landing, will have about 10,000 lb. of thrust, according to Chavagnac. 
COMMERCIAL 
FAA Creates Center of Excellence for Commercial Space Transportaton 
faa.gov 18 August 2010 

U.S. Transportation Secretary Ray LaHood today announced that the Federal Aviation Administration (FAA) has selected New Mexico State University (NMSU), Las Cruces, NM, to lead a new Air Transportation Center of Excellence for Commercial Space Transportation. The center is a partnership of academia, industry, and government, developed for the purpose of creating a world-class consortium that will address current and future challenges for commercial space transportation. 
The Space Data Association
satnews.com 
24 January 2011 

The Space Data Association (SDA), established by commercial satellite operators to improve the safety and efficiency of space operations, has announced that the organization now provides conjunction assessment (CA) processing (assessing the physical proximity of objects in space) for more than 60 percent of all operational satellites in geosynchronous Earth orbit (GEO). 
Late last year, the SDA‘s chief technology adviser, Analytical Graphics, Inc. (AGI), transferred users of the SOCRATES GEO and LEO programs from the heritage CelesTrak platform to the SDA's Space Data Center, a database of high-accuracy orbital information for data sharing. The Space Data Center now provides CA services for 197 satellites from 13 geosynchronous satellite operators and 114 operational satellites in low Earth orbit (LEO) from seven LEO operators. Compared to the CelesTrak platform, the Space Data Center provides a more robust and secure bespoke platform for operational data exchange, thereby ensuring enhanced safety of operations. The SDC ensures satellite operators‘ data is compared in a common format and takes into account planned maneuvers. The SDA brings the additional benefit of a legal framework to protect and control the use of shared data. The SOCRATES conjunction assessment program was started in 2008 by AGI‘s Center for Space Standards and Innovation (CSSI), hosted on CSSI's CelesTrak platform. 
In April 2010, the SDA awarded AGI a contract to develop the Space Data Center to provide CA and data-sharing capabilities for satellite operators. The Space Data Center began initial operations in July 2010 for SDA founding members Inmarsat, Intelsat, and SES. The capability of the Space Data Center will be expanded in the near future to include data sharing in support of RF interference mitigation. Some SOCRATES participants are already members of the SDA, and many others have expressed interest in joining. The SDA has agreed to an interim membership status for these satellite operators with an expectation that they will become formal members at the time of the Space Data Center‘s full operations capability, scheduled for March 2011. SDA Chairman Stewart Sanders said, "Preserving a clean and safe space environment is critical to commercial and government space users now and for generations to come. The successful transfer of the proven SOCRATES services to the Space Data Center is a milestone for the SDA. The strong interest in SDA membership among SOCRATES participants is a clear indicator that the Space Data Center is proving its capabilities.”
Communications Demand Sparks New Contract
Kristin Quinn, c4isrjournal.com 
4 January 2011 

Intelsat General‘s decision to contract for commercial X-band satellite communications capacity from XTAR reflects a view that the U.S. military‘s Wideband Global Satcom and Defense Satellite Communications System cannot keep pace with rising military communications demands. 
Intelsat General, the marketing subsidiary of the 45-year-old satellite operator Intelsat, plans to resell XTAR‘s X-band capacity to the government to supplement those satellites. 
“In some cases, there are things like coverage requirements that the government cannot fulfill. That is where commercial operations come in to support the user‘s mission,” said Andrew Ruszkowski, vice president of global sales and marketing for XTAR, the first commercial provider of X-band satellite services. XTAR, headquartered in Rockville, Md., owns and operates two satellites to exclusively serve U.S. and allied military and government customers. 
In November, Intelsat General awarded XTAR a contract of undisclosed value to provide X-band capacity from the XTAR-LANT satellite, which XTAR has operated over the Atlantic since 2006. The companies previously had pledged to work together in the X-band market because Intelsat does not operate X-band frequencies. 
Intelsat General will sell the XTAR-LANT capacity to an undisclosed U.S. military customer for predeployment training on the use of mobile manpack satcom terminals that are carried in rucksacks or attached to small vehicles. 
“[Manpacks] are a growing technology sector in the world of military applications,” Ruszkowski said. “It‘s a pretty exciting field and users are finding that X-band supports these kinds of systems well.” 
Venture Promises New Life for Old Satellites
Ben Iannotta, c4isrjournal.com 
13 January 2011 
A new U.S. joint venture plans to extend the lives of multibillion-dollar geosynchronous communications satellites by docking electric motors to them and possibly shifting them over regions where military and intelligence communications are in high demand. 
Satellite supplier ATK and U.S. Space LLC, which sells satellite communications services to the U.S. military, formed the joint venture in October and formally announced it Jan. 13. 
The companies timed the announcement to coincide with the start of the Pacific Telecommunications Council‘s annual conference in Honolulu Jan. 16. The venture, called ViviSat, is in search of the first customer for its Mission Extension Vehicles — spacecraft that would be boosted 22,500 miles into space to rendezvous with geosynchronous satellites and dock with them by grabbing either their motor nozzles or the rings that held them to their launch rockets. 
“There are any number of communications satellites that are perfectly good except for the fact they have expended their propellant and can no longer maintain their attitude or station to be viable as communications satellites,” said Tom Wilson, an ATK executive and board member for ViviSat. 
ViviSat expects the first customer to be a commercial satellite operator because of the speed of commercial contracting. But one executive said he also expects direct U.S. military applications too. 
“Satellite communications is in great demand in the Middle East by U.S. forces. In fact, they can‘t get enough communications satellite capability,” said ViviSat‘s CEO, retired Air Force Maj. Gen. Craig Weston, who was assigned to Afghanistan from 2003 to 2005 as chief of the U.S. Military Cooperation Office, and was once chief information officer at the National Reconnaissance Office. 
Weston said the Mission Extension Vehicle is ―fairly far along‖ in its design phase, and that once the design is sealed the vehicles would be produced by ATK and its partners. The venture must still choose a partner to provide the docking technology. Engineers are assessing whether to go with a system that grabs the throat of the nozzle from the inside, or that grabs the docking ring. 
Wilson, the ATK executive, had a simple answer when asked if anyone has ever dispatched a spacecraft to dock with a geosynchronous satellite. ―No,‖ he said. ―But all the foundational technologies exist. It‘s really more of a systems integration effort to put them together to go do this mission.‖ 
In 2007, the Pentagon conducted a low-Earth-orbit mission called Orbital Express in which two satellites demonstrated automated rendezvous and docking techniques. However, those two satellites were designed from the start to dock with each other. 
POLICY AND STRATEGY 
National Space Security Strategy Outlines Rules of the Road
Gregory L. Schulte, Special to American Forces Press Service defense.gov 
11 February 2011 
Department of Defense's strategic approach to space must change. This is the message of the National Security Space Strategy recently approved by Secretary of Defense Robert Gates and Director of National Intelligence James Clapper. 
During the Cold War, space was the private reserve of the United States and Soviet Union. It was the "high frontier," from which we could support national defense and power projection with near impunity. Space capabilities were essential to such strategic tasks as monitoring compliance with arms control treaties and providing early warning of nuclear attack. 
Today, space capabilities support a much broader range of domestic and global needs. Space systems benefit the global economy, enhance our national security, strengthen international relationships, advance scientific discovery, and improve our way of life. 
Many nations have recognized the benefits derived from space, and the United States increasingly shares the domain with more and more space-faring countries -- both close allies, like France and Japan, and potential adversaries. And space is increasingly congested, competitive, and contested - challenges that we refer to as "the three C's." 
U.S. policy must first adapt to increased congestion in space. There are over 1,100 active systems in orbit and an additional 21,000 pieces of debris littering the skies and posing a threat to our satellites. Radio frequency interference is also a concern, with more than 9,000 transponders relaying communications between spacecraft and the ground expected in orbit by 2015. Either radio interference or collision with a piece of debris could render a satellite useless, depriving military forces and national decision-makers of the information it collects and transmits. 
Space is also the object of increased competition between nations. When the space age began, only the United States and the Soviet Union had the technology and industrial capacity to develop space capabilities. In recent years, however, growing international interest in space capabilities has spurred space industries in many more nations. The U.S. share of worldwide satellite exports has dropped from nearly two-thirds in 1997 to one-third in 2008. Eleven countries are operating 22 launch sites. More than 60 nations and government consortia currently operate satellites. In sum, the U.S. competitive advantage in space has decreased as market-entry barriers have lowered, and the U.S. technological lead is eroding in several areas as expertise among other nations increases. 
America's assets in space are also increasingly contested by its rivals and adversaries. China demonstrated a direct-ascent anti-satellite capability in 2007 and is developing other capabilities to disrupt and disable satellites. Iran and others have demonstrated the ability to jam satellite signals. Our reliance on space tempts potential adversaries to see it as a vulnerability to be exploited. 
To confront these challenges, the new National Security Space Strategy begins the process of outlining the rules of the road when it comes to space. 
The current body of international space law resides in the 1967 Outer Space Treaty (OST) and its associated conventions. While the OST is a good departure point, a clearer definition of responsible behavior can help minimize the chances for mishaps, misperception, and mistrust in space. 
Rules can help the United States minimize the chance of collisions in space, reduce unintentional radio frequency interference, maximize the use of crowded orbits, and discourage destabilizing behavior such as intentional interference with space systems in times of crisis. Rules encourage good conduct but also provide a way to hold accountable those who would engage in malign acts. 
As a first step in developing rules, we are working closely with the State Department to evaluate the European Union's proposed code of conduct for the use of space and are encouraging other space-faring countries, including Russia, China, and India, to do the same. We are considering what further measures of transparency, verification, and confidence-building can enhance the stability of space. And we are working with the State Department to establish and conduct bilateral and multilateral space security dialogues with existing and emerging space-faring nations to encourage increased transparency and confidence building measures. 
Rules of the road need to be accompanied by practical measures to support implementation and monitor compliance. U.S. Strategic Command, the military combatant command with responsibility for space, is already doing important work to help other countries avoid collisions by providing Space Situational Awareness services. Just as the Air Force through USSTRATCOM is the world's premier provider of global positioning data, USSTRATCOM is becoming the world's premier provider of collision warning. Fostering broader sharing of space situational awareness information to avoid collisions is a first step toward shared responsibility for the safety, stability, and security of the space domain. 
Gregory L. Shulte serves as Deputy Assistant Secretary of Defense for Space Policy. This article was first published Feb. 9, 2011, in "Foreign Affairs" magazine. 
U.S., French Defense Leaders Sign Space Agreement
Jim Garamone, American Forces Press Service defense.gov 
8 February 2011 
U.S. and French defense leaders consulted on a wide range of mutual interests and signed an agreement on space situational awareness at the Pentagon today. 
Defense Secretary Robert M. Gates and French Defense Minister Alain Juppe discussed Afghanistan, restoring NATO, containing Iran‘s nuclear ambitions and defeating international terrorism, and also addressed the situation in Egypt. 
Gates hosted Juppe and his party last night at a restaurant that once hosted John Quincy Adams and Marquis de Lafayette in 1824. 
On Egypt, both men emphasized the need for a peaceful transition. Gates said the Egyptian military ―has conducted itself in an exemplary manner‖ through the protests. 
“They have acted with great restraint, and frankly, they have done everything that we have indicated we hoped they would do,” Gates said. “They have made a contribution to the evolution of democracy that we‘ve seen in Egypt.” 
Egypt needs an orderly transition, but it needs to continue to move forward in a way that allows people to see “a steady pace in implementing a number of the reforms that have been announced and which the Egyptian government has committed,” Gates said. 
Juppe stressed that both the United States and France want free and fair elections in Egypt. 
“It‘s up to the people of Egypt to decide about that,” he said through a translator. “We are ready to support whatever decisions they make.” 
Juppe said Arab leaders always have told the West that “it was either us or Islamic chaos.” He said the countries need to let opposition parties form and should not let anyone “confiscate the democratic process.”
Gates called the uprisings in Tunisia and Egypt a ―spontaneous manifestation of discontent on the part of people who have both economic and political grievances.‖ The United States has been aware of the problems, he said, and has spoken to governments in the region on their need to address these problems. 
“I would hope that other governments in the region, seeing this spontaneous action in Tunisia and Egypt, would take measures to begin moving in a positive direction,‖ he said. “In this way, we can have an orderly transition toward greater democracy.”
The two men also signed a bilateral statement on principles for space situational awareness. Gates said the agreement will go a long way toward addressing one of the key security challenges of the 21st century. 
“As the new strategy puts it, space is becoming increasingly congested, contested and competitive,” he said. 
A growing number of nations are using space for a growing number of purposes: manned spacecraft, satellites, the international space station and more. This increases the odds of accidental collisions. 
In addition, many space technologies undergird civilian and defense capabilities such as precision navigation, climate monitoring, secure communications and natural disaster warnings. 
“These agreements help us mitigate situations by sharing information and pooling our varied capabilities,” Gates said. “Our arrangement will foster safety and reduce the chance of mishaps, misperceptions and mistrust. Such cooperation is a key aspect of our National Security Space Strategy.” 
Juppe emphasized the high level of confidence the French have in their military relationship with the United States. He said the close cooperation between the two nations allows their militaries to work together from Afghanistan -- where France has more than a brigade of troops working with American forces in Regional Command East -– to space, which the minister called one of the most challenging domains. 
He assured Gates that France is a reliable partner despite budget constraints that all nations are facing. 
“I want to stress that we will safeguard the operational capability of our armed forces,” Juppe said. 
China Develops Counterspace Weapons
Karin Zeitvogel, Agence France-Presse defensenews.com 
4 February 2011 
China is developing "counterspace" weapons that could shoot down satellites or jam signals, a Pentagon official said Feb. 4, as the United States unveiled a 10-year strategy for security in space. 
"The investment China is putting into counterspace capabilities is a matter of concern to us," deputy secretary of defense for space policy Gregory Schulte told reporters as the defense and intelligence communities released their 10-year National Security Space Strategy (NSSS). 
The NSSS marks a huge shift from past practice, charting a 10-year path in space to make the United States "more resilient" and able to defend its assets in a dramatically more crowded, competitive, challenging and sometimes hostile environment, Schulte said. 
"Space is no longer the preserve of the US and the Soviet Union, at the time in which we could operate with impunity," Schulte said. 
"There are more competitors, more countries that are launching satellites ... and we increasingly have to worry about countries developing counterspace capabilities that can be used against the peaceful use of space. China is at the forefront of the development of those capabilities." 
U.S. concerns over China's space activities have led Defense Secretary Robert Gates to seek to include space in the stability dialogue with the Chinese, Schulte said. 
In 2007, China shot down one of its own weather satellites using a medium-range ground missile, sparking international concern not only about how China was "weaponizing" space, but also about debris from the satellite. 
Years later, Chinese space junk is still floating around in space. Last year, debris from the satellite passed so close to the International Space Station that crew members had to change orbit and take cover. 
Shooting down the satellite not only focused the world's attention on the amount of junk in space but also on Chinese counterspace capabilities, which go beyond shooting down spacecraft, Schulte said. 
Among other counterspace activities, Beijing has jammed satellite signals and is developing directed energy weapons, which emit energy towards a target without firing a projectile, said Schulte. 
And China isn't the only country flexing its counterspace muscle. Iran and Ethiopia are, too, he said. 
"They've jammed commercial satellites. ... If Ethiopia can jam a commercial satellite, you have to worry about what others can do against our military satellites," Schulte said. 
"Fifteen years ago we didn't have to worry about that, but now we have to think differently, to think about how we can continue to conduct the critical functions that are performed from space, or, if they're degraded, we have to have alternative solutions." 
The 10-year strategy document proposes ways to protect U.S. space assets, including by setting up international partnerships along the lines of NATO, under which an attack on one member would be an attack on all, drawing a unified response from members of the alliance. 
The United States also "retains the option to respond in self-defense to attacks in space, and the response may not be in space, either," Schulte said. 
U.S., EU Eye Anti-Satellite Weapons Pact
Eli Lake washingtontimes.com 
27 January 2011 
The Obama administration is negotiating with the European Union on an agreement limiting the use of anti-satellite weapons, a move that some critics say could curb U.S. development of space weapons in general. 
Three congressional staffers told The Washington Times that Pentagon and intelligence analysts said in a briefing Monday that the administration is looking to sign on to the European Union‗s Code of Conduct for Outer Space Activities. 
The briefing followed the completion of an interagency review that recommends the United States sign on to the document with only a few minor changes to its language, according to two administration officials familiar with the review. 
That recommendation is awaiting final approval from the National Security Council. 
“The United States is continuing to consult with the European Union on its initiative to develop a comprehensive set of multilateral TCBMs, also known as the Code of Conduct for Outer Space Activities,” Rose Gottemoeller, assistant secretary of state for arms control, verification and compliance, said Thursday at the U.N. Conference on Disarmament. TCBM stands for “transparency and confidence-building measures.” 
“We plan to make a decision in the coming weeks as to whether the United States can sign on to this code, including what, if any, modifications would be necessary,” Ms. Gottemoeller added. 
A draft of the code of conduct dated Sept. 27 says countries that sign on to the document vow to ―refrain from any action which intends to bring about, directly or indirectly, damage or destruction of outer space objects unless such action is conducted to reduce the creation of outer space debris and/or is justified by the inherent right of individual or collective self-defense in accordance with the United Nations Charter or imperative safety considerations.‖ 
The United States has worried about the safety of commercial, intelligence and military satellites for years, but that concern has heightened since 2007. That year, the Chinese military successfully tested a ground-based missile that destroyed one of its own satellites. 
In 2009, a communications satellite owned by satellite-phone maker Iridium crashed into a Russian satellite over northern Siberia. 
Both incidents created debris that could collide with other satellites. 
―Space debris, to me, I equate it with global warming in orbit,‖ said Matthew Hoey, a military space consultant who has worked for the U.S. government and the U.N. Institute for Defense and Disarmament Studies. ―It is a race against time, and once we pass the tipping point, there is no reversing it. The ramifications of a collision on economics, space exploration and communications — these are grand issues.‖ 
Mr. Hoey said the code of conduct‘s emphasis on space debris is ―a good thing,‖ adding that the EU code ―is a great precedent.‖ 
―It is not exactly binding,‖ he said. ―There are not exactly penalties. It is a bit of an honor system. But it‘s the first step towards space-based arms control that we will eventually need.‖ 
The United States is a party to one major arms-control treaty dealing with outer space. Signed in 1967, that treaty bans countries from bringing nuclear weapons or other weapons of mass destruction into space. 
Paula DeSutter, who was an assistant secretary of state for verification and compliance under President George W. Bush, said the EU code would be much better for U.S. national interests than a space-based arms control treaty introduced by the Russian and Chinese delegations at the 2008 U.N. Conference on Disarmament. 
That proposed treaty, known as the Prevention of the Placement of Weapons in Outer Space Treaty (PPWT), is regarded by the Obama administration, and the Bush administration before it, as unverifiable and not in the U.S. national interest, according to public statements by both administrations. 
―The code of conduct needs a few changes, but it is certainly far better than the PPWT,‖ Ms. DeSutter said. ―One of the good things about it is that it recognizes specifically the legitimate right of self-defense in space and the virtue of the U.S. satellite shootdown in 2008. It does not appear to limit U.S. missile defenses in any way.‖ 
However, she added that ―it needs to be thoroughly reviewed to make sure that it protects U.S. intelligence and military satellite systems.‖ 
A senior State Department official familiar with the interagency review of the code of conduct said: ―We had everyone look at this. Our defense programs are not harmed by it.‖ 
The State Department has exchanged language with the EU on the code of conduct. The U.S. and Russia also have begun talks about creating confidence-building measures regarding space-based activities. The U.S. has reached out to China on space issues, but Beijing has declined offers to discuss the issue, according to a senior State Department official. 
One congressional staffer said many aides still had questions after Monday‘s briefing. 
“There are capabilities that we have in space and that we want to have in space,” the staffer said. “We want to make sure our ability to conduct space situation awareness and to pursue those capabilities are not hindered by the code of conduct.” 
Another congressional staff member said: “There is a suspicion that this is a slippery slope to arms control for space-based weapons, anti-satellite weapons and a back door to potentially limiting missile defense.”
Baker Spring, a defense analyst at the Heritage Foundation, said the staffers‘ concerns are “likely to be well-founded.” 
“Because it appears that they are talking about limiting operations, as opposed to limiting the weapons themselves, it could be that this is as much an agreement on the law of war as it is on arms control,” Mr. Spring said. “If it is something more like a law-of-war agreement, then you are creating a situation of legal jeopardy for a military commander who is responsible for operating systems in space.”
But Scott Pace, director of the Space Policy Institute at George Washington University, said: “I don‘t see this text as limiting U.S. capabilities. In fact, I see the idea of limiting space debris as deeply in the U.S. national interest and the interest of all space-faring nations.”
In briefings with Congress, administration officials have said they do not consider the EU code of conduct to be a treaty, meaning it would not have to sent to the Senate for approval. 
Mr. Pace said that “saying responsible countries agree on responsible behavior is not the same as a treaty.”
Mr. Spring disagreed. He said the resolution of ratification adopted by the Senate last month for the New Strategic Arms Reduction Treaty spells out exactly the kinds of agreements that require the Senate‘s approval and the definition of militarily significant limitations would cover the code of conduct. 
―The administration is trying to pretend with the EU code of conduct that an agreement that places significant restrictions on how the military may operate its systems is not militarily significant,‖ he said. 
Air Force to Adopt Block Buys of Satellites
Space News Staff spacenews.com 
14 January 2011 

The U.S. Air Force plans to implement a new acquisition strategy that relies more on multi-satellite purchases with the intent of eliminating the funding fits and starts that have plagued space programs in recent years, Air Force Secretary Michael Donley said Jan. 12. 
More stable research and development funding for space programs and increased use of fixed-price contracts will also be elements of the new Evolutionary Acquisition for Space Efficiency effort that begins with the 2012 budget request, Donley said at an Air Force Association media briefing. 
The first space system to receive this treatment will be the Advanced Extremely High Frequency (AEHF) secure communications fleet, Donley said. AEHF prime contractor Lockheed Martin Space Systems of Sunnyvale, Calif., is currently under contract to deliver four spacecraft. The Air Force is also likely to use a block buy approach for the fourth and fifth Space Based Infrared System spacecraft, a government source said. 
The AEHF system is a prime example of how production breaks in spacecraft programs result in soaring costs. The Air Force originally planned to buy three AEHF spacecraft before moving on to the next-generation Transformational Satellite (T-Sat) system. Congress in 2007 ordered the purchase of the fourth AEHF satellite, and the following year the Pentagon canceled the T-Sat program. The four-year break in AEHF production caused an increase in price from $939 million for the third satellite to more than $2 billion for the fourth satellite. 
Space Projects of Pentagon to Get Boost
Andy Pasztor and Nathan Hodge online.wsj.com 
11 February 2011 

The Obama administration wants to maintain or boost funding next year for some of the military's most expensive space projects, despite mounting pressure for Pentagon spending cuts. 
When the Defense Department unveils its proposed 2012 budget next week, expected to total about $553 billion, some major rocket and satellite programs will be among the biggest winners, according to government and industry officials. 
Spending increases on space technology are part of a plan to save money with higher-volume purchases over several years. Above, a Delta IV launch vehicle taking off from Vandenberg Air Force Base, Calif., last month. 
Proposed spending increases on space technology are part of a plan to shift toward higher-volume purchases over several years that Defense Secretary Robert Gates and White House budget officials believe will eventually save taxpayer dollars. 
Historically, the military has procured spacecraft and boosters one at a time, an approach that can mean a higher cost for each piece of equipment. 
Proponents of the new approach said it would allow the Pentagon to smooth out payments for subcontractors, maintain inventories of critical parts and avoid disrupting production lines. They estimate it can cut 20% or more off the price of individual satellites, which currently can cost $1.5 billion or more each. 
Buying multiple satellites up front can also end the "boom-and-bust cycle for the facility making them, which is economically inefficient," said Ashton Carter, the Pentagon's acquisition chief, in an interview this week. 
In the short run, however, the strategy would significantly increase spending on certain programs, even as the Pentagon's overall acquisition budget shrinks. Congress may balk at some of the increases. Lawmakers in the past have blasted the Air Force for lax oversight and technical problems managing cutting-edge space projects. 
Recipients of the proposed increases would include the Air Force's most powerful rockets: Delta IVs and Atlas 5s, supplied by a joint venture of Boeing Co. and Lockheed Martin Corp., according to government and industry officials. 
Those rockets are expected to get nearly $1.8 billion under President Barack Obama's fiscal 2012 spending blueprint, more than 25% higher than previous budget projections. Over five years, that budget line would climb to a total of about $10 billion, a roughly 50% jump from earlier projections. 
In return, the Pentagon hopes to save billions of dollars over several years by having contractors directly shoulder more of the overhead costs of some engineering and support services, including maintaining the thousands of workers needed to launch the boosters, according to government officials. 
Under the budget proposal, Lockheed also stands to get Air Force commitments to buy several additional communications and surveillance satellites, though full production funding for some wouldn't be available until later years. 
"It's the smart way to buy," said Joanne Maguire, Lockheed's top space official. 
An Air Force spokeswoman said so-called block buys of satellites were an essential "means of ensuring stable production and a healthier industrial base." Yet elsewhere in the Air Force, including among portions of its space-acquisition work force, skeptics abounded. Some veteran officers and civilian officials questioned the extent of likely savings, while others worried about draining immediate resources from programs such as fighter jets. 
Backers of the new approach said it could also help the Pentagon become more efficient in using commercial satellites to help satisfy its skyrocketing need for communications bandwidth, driven in part by videos from unmanned surveillance aircraft over Iraq and Afghanistan. 
"The U.S. government is lagging" behind other countries in obtaining long-term leases for commercial-satellite capacity, said Dave McGlade, chief executive of Intelsat SA, the largest global satellite operator. He envisions deals "similar to the way commercial telecommunication services are bought and sold." 
Interlsat and other companies have also joined with some Pentagon offices to champion putting more "piggyback" military payloads aboard privately funded and operated satellites. 
Such arrangements offer expanded surveillance and communication capabilities significantly faster than, and at a fraction of the cost of, building and launching military satellites. Intelsat has three such agreements in place with the U.S. government and is discussing several others, industry officials said. 
As part of the broad space-acquisition review, Mr. Carter and other Pentagon officials have consolidated oversight for space programs inside the Pentagon, as well as within the Air Force. An overriding goal, according to Mr. Carter, is to stagger satellite orders for the different programs to increase factory efficiencies. "That's not something we have done in the past," he said. 
Still another element of the internal Pentagon shift envisions greater reliance on fixed-price contracts. But unless Congress and military leaders live up to later funding commitments—an area in which they have sometimes lacked discipline—the latest moves aren't likely to yield the anticipated benefits. 
The changes don't just apply to big-ticket items. The Air Force and other parts of the Pentagon are ramping up efforts to develop families of smaller, less-expensive satellites intended to be manufactured and launched on much faster timetables than today's models. The most sophisticated current satellites can take at least a decade to go from early design to in-orbit operation, leaving them vulnerable to repeated funding fluctuations. 
Mr. Carter's reform efforts received a boost from the recently released White House space strategy, which emphasizes using available technologies and commercial-style contracts to reduce costs and enhance innovation. The strategy also stresses the need for closer coordination among Pentagon, intelligence and civilian agencies when it comes to designing and buying space systems. In the past, Secretary Gates has talked about using longer-term purchases of Air Force rockets to "assure access to space for both military and other government agencies." 
DoD Urged to Create Tech-Released Oversight Board
Kate Brannen defensenews.com 
21 January 2011 

A new oversight board could bring order to a chaotic process: the Pentagon's review of foreign releases of U.S. technology. 
U.S. Defense Department policy and acquisition officials have recommended the department establish an oversight board to better coordinate the activities of technology release review committees, according to industry officials. 
Before the State Department export license application process can even begin, a number of DoD review committees must decide whether the release of a certain technology to a foreign country is consistent with U.S. national security, foreign policy and military objectives.  The broad guidance that governs these decisions can lead to different interpretations by different committees for the same technology. 
According to the Aerospace Industries Association (AIA), a Washington lobbying group, the committee reviews are uncoordinated and lack oversight. This has led to lengthy wait times for technology release decisions, according to an AIA white paper. 
The lack of coordination also means there is little accountability, plus it is difficult to integrate and reconcile different committee decisions on the same technology. 
The new oversight board's role would be to better coordinate the committees' review processes, thereby expediting decisions. 
Satellite Communications business Debate Surfaces
Maryann Lawlor afcea.org/signal 
13 January 2011 

The lines of communication between the U.S. government and the commercial satellite communications industry seem to be down. Despite the guidelines in President Barack Obama‘s National Space Policy that call for the ―purchase and use of commercial space capabilities and services to the maximum practical extent,‖ conversations between the government and companies appear to have stalled. In addition, after careful review of the policy, the commercial sector now sees contradictions that could harm U.S. companies. 
According to Philip Harlow, president and chief operating officer, XTAR LLC, serious discussions between companies and the U.S. government began two years ago. But in the past six months, sharing information about requirements and solutions has been a one-way street. Industry continues to try to convince the military that stating their requirements early would greatly reduce how much it is paying for approximately 80 percent of the satellite communications (SATCOMs) for current operations. If these SATCOM firms knew the capacity and capabilities that will be needed, they could begin to build satellites to those specs. As a result, the satellites would be in place to provide the services at regular rather than last-minute prices. 
―The National Space Policy says the government should work with industry. But where the rubber meets the road, this is not happening. In the past six months, discussions have taken a huge step backwards,‖ Harlow states. ―We need an honest dialog about what the risks and factors the government sees with regard to future needs.‖ 
Bruce Bennett, program executive officer, communications, Defense Information Systems Agency (DISA), agrees that information sharing has slowed recently; he offers that it has been for good reason. ―Over the past few months, DISA has been engaged in source selection activities for COMSATCOM services and to safeguard source selection sensitive information, discussions on specific topics with all segments of the COMSATCOM industry have been less frequent. It is important to note that DISA has been engaged with industry at major SATCOM events held the past three months, for example Global MILCOM, SATCON 2010 and the DOD SATCOM Users‘ Workshop,‖ he explains. 
Regarding providing long-term requirements, Bennett explains that many of the COMSATCOM task orders are for a one-year period with additional option years. ―It is important to note that DOD appreciates industry's ability to support the uncertain nature of DOD requirements—for example, frequency bands, locations and capacity are all variables that may change either during a satellite operator's planning stages or during the satellite's lifespan. 
“The U.S. Air Force Space and Missile Center (USAF SMC) has released two requests for information (RFI) in the past 9 months to develop alternatives required for the DOD-mandated Analysis of Alternative for MILSATCOM. The USAF SMC plans to award several Broad Agency Announcements this fiscal year. DISA will also release an RFI and a request for proposals for a potential SATCOM alternative,” Bennett relates. 
Richard DalBello, vice president, legal and government, Intelsat General, believes the U.S. SATCOM business is in an even more serious predicament than a lack of communication. The goals set forth in the National Space Policy appear to be contradictory, he insists. The Commercial Space Guidelines section says, ―Refrain from conducting U.S. space activities that preclude, discourage or compete with U.S. commercial space activities… .‖ However, it also calls for departments and agencies to identify potential areas for international cooperation in a laundry list of space activities, including SATCOM. 
Pursuing international cooperation could seriously injure the U.S. SATCOM industry, DalBello contends. For example, when the U.S. Defense Department sells foreign governments capabilities on military satellite communications spacecraft, other nations do not need to buy satellite capabilities from U.S. commercial satellite operators. The U.S. government has become an industry competitor. 
Budgeting is another issue. ―The military services don‘t by and large budget for commercial [SATCOM]. They budget for buying their own stuff. When they purchase commercial satellite capabilities, all of that money is coming either out of war supplementals or the operations and maintenance budget. There isn‘t any clearly articulated program for buying what is essentially 80 percent of their requirement,‖ DalBello explains. 
Bennett explains that one of the key objectives of the Future COMSATCOM Services Acquisition (FCSA) program is to open competition for Defense Department and federal government business to more COMSATCOM companies. ―Not only does FCSA provide competition across more competitors, the three segmentations of FCSA ensure competition across a greater breadth of types of contractors. The degree of competition—number of qualified offerers—is a major contributor in achieving cost efficiencies in any acquisition,‖ he states. 
UUSS DDRROOPPSS IISSRROO AANNDD DDRRDDOO FFRROOMM EENNTTIITTIIEESS LLIISSTT 
Staff Writers spacedaily.com 
27 January 2011 
Meeting the long pending Indian demand, Obama administration removed nine Indian space and defense related companies including those from the Indian Space Research Organisation (ISRO) and Defense Research and Development Organisation (DRDO), from its export control 'Entity List'. 
The decision that came out close to India's Republic Day is said to be a move towards strengthening high technology trade between the two countries. 
"This action marks a significant milestone in reinforcing the US-India strategic partnership and moving forward with export control reforms that will facilitate high technology trade and cooperation," said commerce secretary Gary Locke, after a notification was issued in the federal registry. 
The announcement comes a week ahead of a high-profile visit of a US trade delegation which will visit New Delhi, Bangalore and Mumbai. Locke will lead 24 US businesses on a high-tech trade mission to India. 
The delegation also includes senior officials from the Export-Import Bank (EX-IM) and the Trade Development Agency (TDA). This is the first step to implement the export control policy initiative announced on November 8, 2010 by US President Barack Obama and Indian Prime Minister Manmohan Singh. 
The DRDO companies removed from the entities list: Bharat Dynamics Ltd (BDL), Armament Research and Development Establishment (ARDE), Defense Research and Development Lab (DRDL), Missile Research and Development Complex; Solid State Physics Laboratory.  The ISRO companies to be dropped from the list are: Liquid Propulsion Systems Center, Solid Propellant Space Booster Plant (SPROB), Sriharikota Space Center (SHAR), and Vikram Sarabhai Space Center (VSSC). 
The notification removes India from several country groups in the export administration regulations (EAR) resulting in the removal of export license requirements that were tied to India's placement in those country groups. 
It further adds India to a country group in the EAR that consists of members of the missile technology control regime. The move recognizes and communicates India's adherence to the regime, the US-India strategic partnership, and India's global non-proliferation standing. 
"These changes reaffirm the US commitment to work with India on our mutual goal of strengthening the global non-proliferation framework," said Under Secretary of Commerce Eric L Hirschhorn. 
President Obama had assured India that he would remove the above companies from the 'Entity List' during his visit to India in November 2010. 
"Commensurate with India's nonproliferation record and commitment to abide by multilateral export control standards, the United States will remove all civil space and defense-related entities from the department of commerce "entity list." 
Inclusion on this list generally triggers an export license requirement for items that otherwise do not require an export license," said a fact sheet issued by the White House during the Obama visit. 
Canada Reviews Military Space Policy
David Pugliese defensenews.com 
24 January 2011
 
Canada‘s new military space strategy will focus on communications as well as intelligence, surveillance and reconnaissance (ISR), with an emphasis on Arctic and maritime security. 
The strategy is in its final stages of approval at the Department of National Defence, but military and industry sources say it will emphasize areas where Canada is already conducting research or has projects underway. 
The department did not comment on when the strategy would be released or what it contains. 
Canada has not developed a military space strategy since 1998. The new policy would provide the Canadian Forces and the Department of National Defence with guidance on space matters, as well as outlining collaboration with other Canadian government departments, allies and industry. 
The goals of the strategy would be to make better use of research and development, strengthen Canada‘s space infrastructure and bolster its industrial capability. 
It will also identify which space systems are essential to Canadian Forces operations. 
In November, Air Force Col. Andre Dupuis, head of the Directorate of Space Development, told the Canadian Space Summit conference in Ottawa that the new policy will recognize “space as an operational environment.” Kevin Shortt, president of the Canadian Space Society, which sponsored the summit, said according to the briefings he has received from the military, the strategy follows a November 2009 outline produced by the Directorate of Space Development. 
“They‘re building on the strengths they have in areas such as surveillance and communications,” Shortt said. ―I think it‘s a smart move, and they are quite clear in what they want from space.‖ The strategy would deliver a space ISR program and a space satellite communications program, among other capabilities, according to the 19-page November 2009 document, titled “Canadian Defense Space Program.” Military sources said that document is akin to a draft of the space strategy. 
The ISR portion of the strategy is based on Canada‘s synthetic aperture radar satellites, which include Radarsat 1 and 2, as well as a follow-on Radarsat Constellation Mission, expected in 2014 or 2015, ac-cording to Dupuis and the space program document. 
The military‘s Polar Epsilon project includes construction of two satellite reception stations on Canada‘s Atlantic and Pacific coasts to receive Radarsat surveillance information for support of maritime operations. Those ground stations are expected to be operational sometime this year. 
Polar Epsilon 2 is a new military project designed to use information from the Radarsat Constellation Mission (RCM). Polar Epsilon 2 will design and integrate an automatic identification system for vessels into the RCM satellites. That would allow the Canadian Forces to track ships heading toward the country‘s coasts. 
The strategy also outlines the Joint Space Support Program (JSSP), expected to reach initial operating capability by October. Full operating capability will be in place by February 2012, Defence Department officials said. 
JSSP would include direct in-theater download of commercial satellite imagery via a ground receiver terminal for use in mission planning, tactical reconnaissance, target acquisition and battle damage assessment. That portion of the project is called Unclassified Remote-sensing Situational Awareness. 
The system will consist of a deployable mobile antenna, likely on a towed trailer and capable of being transported in a C-130 Hercules or similar aircraft, officers and industry representatives said. The system would be self-contained and include imagery processing equipment. 
The satellite communications portion of the new space strategy would include a protected MILSAT-COM system expected sometime next year; a wideband communications project in 2014, which will place small payloads on commercial satellites; and a new Polar Communications and Weather satellite sometime after 2016. 
That Canadian polar mission would see the launch of two optical satellites in a highly elliptical orbit in 2016 or 2017 to provide continuous communication services and weather observation of the country‘s northern regions. 
The spacecraft are seen as key to Canada‘s Arctic sovereignty efforts, providing support for military operations, as well as for civilian government agencies. 
The aim of the program, also known as PCW, is to provide high data-rate communications throughout the north, as well as near-instant weather information for the region. In the last several years, the Con-servative Party government of Prime Minister Stephen Harper has emphasized expanding Canada‘s presence in the Arctic. 
As part of a multibillion-dollar program for the country‘s north, Harper has promised his government will construct a new fleet of Arctic patrol ships and a new icebreaker, and establish an Arctic training base for the Canadian Forces. 
Harper has cited the presence of oil, gas and minerals in the country‘s Arctic region as one reason for the increased emphasis on a government presence in the north. He said those resources are critical to Canada‘s economic growth. 
Federal Government Approves New German Space Strategy
spacedaily.com source: NSSI e-newsletter for 10 December 2010 
6 December 2010 

The German Federal Government adopted a new space strategy at its cabinet meeting on 30 November 2010. The paper defines the fundamentals of how the high-technology space sector is to develop over the next few years at a national level and in so doing, how it must respond to changing political and societal conditions on the domestic as well as international stages. 
This strategy is being introduced by the German Federal Ministry of Economics and Technology (Bundesministerium fur Wirtschaft und Technologie; BMWi). The strategy paper was drafted jointly with the other federal ministries involved in space activities, and in consultation with scientific and business establishments such as the German Aerospace Center (Deutsches Zentrum fur Luft- und Raumfahrt; DLR). 
"Germany's challenge lies in the competition for the best ideas and the best technologies. The advancement of science and technology has to be a core element of our society. It is this need that drives Germany's new space strategy," explained Johann-Dietrich Worner, Chairman of the DLR Executive Board. 
"This strategy maps out a path for the future development of the space sector in Germany; one in which DLR, in its capacity as Germany's national space agency and major research centre, has been able to play a significant defining and determining role," he added. 
Over the last few years, space has developed from a science-oriented symbol of technological competition into a means of solving societal problems and global challenges such as climate change and the provision of security. With this as a starting point, German space policy and its implementation must focus on clearly defined objectives. 
This includes the strategic expansion of national space expertise, to maintain a strong position for German technology in the competitive international marketplace. One example of this is the continued development of radar technology, following on from the successful TanDEM-X mission with the TanDEM-L mission - which has already generated a high level of international interest. 
With the creation of a uniform legal framework and the drafting of a German space law, the plan needed for the next few years has been laid out. 
Its aim is to ensure that, at the European level, appropriate directives exist to afford the same competitive opportunities to all the countries involved in space activities, thereby creating a strong platform for a future 'division of labour' in the European space sector. 
This is also relevant for positioning Germany to be able to perform research in space, equipping it with 'systems capability' - that is, the ability to develop, build and operate spacecraft - as well as the opening up of new markets. It is also about finding uses for space expertise in the contexts of civilian and military security. 
To accomplish this, a balance needs to be maintained between the scientific- and application-based, or practical, uses of space. All this depends on maintaining Germany's technological independence and having unrestricted access to space transportation systems - and through them, to space.


COMMENTARY 
Securing Space Security 
Jeff Foust thespacereview.com 
20 December 2010 

As governments and businesses become more dependent on space-based communications, navigation, and other services, the growing number of satellites that provide them are facing an increasingly dangerous environment. The anti-satellite (ASAT) weapons test by China nearly four years ago created a large amount of debris and raised the spectre of a space arms race. Even without the test, the growing amount of orbital debris was becoming an issue for satellite operations. In addition, the 2009 collision of an Iridium satellite with a defunct Russian satellite made it clear that the ―big sky‖ approach to space traffic management—that space was so big the odds of a collision between two satellites was too low to worry about—was no longer viable. 
The National Space Policy released by the Obama Administration in late June took steps to at least acknowledge the problem, calling on all nations to ―adopt approaches for responsible activity in space‖, although without explicitly identifying what ―responsible activity‖ includes or excludes. Such statements, experts say, need to be backed up by specific actions by the administration if they are to be anything more that lofty rhetoric. And it appears the administration may be willing to take the first steps on that path. 
Towards a Code of Conduct for space 
The ultimate solution to some of these space security problems would be a binding international treaty, similar to the Outer Space Treaty and related accords. However, developing a treaty can be long, involved process that does nothing in the short term to address critical issues. Past proposals for treaties banning space weapons, for example, have not advanced at all at the Conference on Disarmament (CD), the international forum for negotiating arms control accords. 
An alternative approach is to outline, and voluntarily agree to abide by, some basic ―rules of the road‖ for space operations. In December 2008, the European Union (EU) issued a draft ―Code of Conduct for outer space activities‖ to address those issues. The code, based on work performed by the Washington-based Stimson Center since 2002, is intended to ―enhance the safety, security and predictability of outer space activities for all.‖ 
The Code of Conduct‘s provisions include a call for nations to refrain from actions that would damage or destroy other satellites or interfere with their communications, and to minimize the risk of collisions. Similarly, nations would take steps to limit the creation of orbital debris, citing existing, non-binding guidelines for mitigating debris. The document also includes provisions for notifying others of launches, maneuvers, and reentries, as well as the general exchange of information on national space policies and related topics. It is, in essence, a guide to good behavior in orbit. 
While the guide‘s contents might be common sense and not terribly controversial (who would disagree that minimizing the creation of orbital debris is a good thing?) the draft code would go nowhere unless other major space powers expressed interest in adopting it. Now, though, there are signs that the United States is willing to throw its support behind the EU Code of Conduct. 
“We have been working very, very collaboratively with the EU the past two years” on the Code, said Frank Rose, Deputy Assistant Secretary of State for Space and Defense Policy, at a Stimson Center event in Washington on December 1. The new national space policy, which includes provisions for considering the use of “transparency and confidence-building measures to encourage responsible actions in, and the peaceful use of, space,” opens the door for a formal endorsement of the EU Code, he said. “We hope to make a decision very much in the near future,” Rose said about endorsing the EU Code, without giving a specific timetable for that decision. Later, in response to a question, he said while the US hasn‘t made a decision on whether to support that document, such a code “is very consistent with the key policies outlined in the president‘s new space policy.” 
Greg Schulte, Deputy Assistant Secretary of Defense for Space Policy, also endorsed the need for some kind of code of conduct, if not the EU Code itself, in comments at the same event. ―We need to start work on ‗rules of the road‘‖ for space operations, he said, with such rules including not just debris mitigation and collision avoidance but also potentially radiofrequency interference and ―discouraging destabilizing behavior in a crisis.‖ He added this his office is supporting Rose‘s group at the State Department in its review of the proposed EU Code. 
The document should be able to win support beyond the US as well, experts noted. ―I think the EU Code of Conduct is attractive as a relatively available, sort of ‗off the shelf‘ multilateral gesture,‖ said Paul Meyer, a former Canadian ambassador and representative to the CD, during a space security panel in Washington on December 15 organized by the Union of Concerned Scientists (UCS). ―Its relatively modest provisions will make it attractive in some quarters.‖ 
Getting Russia and China on board 
One issue with the EU Code, warned Meyer, is that it is patterned after the International Code of Conduct against Ballistic Missile Proliferation, sometimes known as the Hague Code. ―The unsatisfactory record of support for and compliance with the Hague Code may leave some other states cool to the code as representing the appropriate vehicle for advancing multilateral space security goals,‖ he said. 
Two of the biggest obstacles towards approval of the Code may be China and Russia. In 2008 the two countries jointly submitted to the CD a draft ―Treaty on the Prevention of the Placement of Weapons in Outer Space‖, typically referred to by the acronym PPWT, the latest version of similar treaties the countries have proposed for several years. As the name suggests, the treaty would ban the placement and use of space-based weapons, which officials from the two countries see as essential to the prevention of an arms race in outer space. 
The United States has opposed the PPWT treaty, a stance reiterated by the current administration. ―The US position on the PPWT treaty has not changed. We still see the document as a flawed document that is neither equitable nor effectively verifiable,‖ Rose said earlier this year. ―That said, and let me be very clear, the United States is very interested in working with Russia, China, and other spacefaring nations to promote concrete transparency and confidence-building measures that will provide for stability in space.‖ 
At the Stimson event, Rose discussed how the US was trying to work with Russia and China to win their support for measures short of a treaty to improve space security. In the case of Russia, that included meetings in August in Russia, as well as an invitation for Russian officials to visit the US Joint Space Operations Center, which coordinates US space situational awareness efforts. ―We have been having some very good discussions, working together to develop pragmatic transparency confidence-building measures,‖ he said. 
Rose said that American and Russian officials had discussed a UN General Assembly resolution on the topic that Russia planned to introduce in the fall. “We were very much open to co-sponsoring the resolution,” Rose said. ―We came very, very close.‖ However, Russia‘s insistence on including a reference to the PPWT treaty in the resolution proved to be a stumbling block, and the US ended up abstaining when the resolution came before the General Assembly. 
Rose added that he‘s also open to discussions with China. ―We are very interested in engaging in a dialogue with China on these issues,‖ he said. That dialogue, he said, may be less designed to change their minds on these issues but instead make it clear where the US stood. 
The US, he said, has been willing to provide China with information about potential conjunctions, or close approaches, between debris and Chinese satellites. One example he noted was six months ago, when his staff notified him of a potential conjunction between a Chinese satellite and a piece of debris from, ironically, China‘s 2007 ASAT test.  At first I said, “Do we really want to give them this?” he recalled. “But then I thought that if this piece of debris hits their satellite, it would create more debris, and that is not in anyone‘s interest.”
Schulte said that the US would be encouraging China to adopt the EU Code of Conduct as an alternative to their PPWT treaty. “One of the messages we‘ll be giving to our Chinese friends is, “We think you ought to look at the EU Code of Conduct, as we are” he said.  “Let‘s see if there‘s something here we can work with.”
The role of US leadership in space security 
Even if the US decides to accept the draft EU Code of Conduct—which could lead to an international forum as early as next year where countries would be invited to attend and formally adopt it—space security experts see it as only an initial step in efforts to preserve the space environment for all users. 
Last month UCS released a report, Securing the Skies, which outlines the steps that the US in particular should take to improve space security and sustainability. The report‘s recommendations range from a declaration that the US will not be the first to put weapons in space and stop any plans for space-based missile defense, to efforts to make satellites less vulnerable, to attack to export control reforms that make civil and commercial space cooperation easier. 
“Policymakers in the US and around the world are recognizing that the existing legal agreements and norms are not adequate to ensure the security and sustainability of space for the future, and that new international discussions are urgently needed,” said Laura Grego, UCS senior staff scientist, at the UCS event last week. 
One alternative to both the Code of Conduct and a full-fledged treaty would be specific space security ―pledges‖ made by individual countries, said Meyer. Canada has proposed a number of such pledges, such as agreeing not to place weapons in space and refraining from destructive ASAT testing. “These ideas are seen to represent somewhat of a middle ground between the non-weaponization treaty option on the one hand and the ‗security-light‘ measures of the EU Code of Conduct on the other,” he said. These pledges, while initially made unilaterally, could eventually be combined into a legally binding document, he said. 
Regardless of the approach used for space security—code of conduct, treaty, pledges, or something else—experts say the US role will be critical. ―The position of the US, as a principal spacefaring nation, I think will be decisive in determining which, if any, of these channels will be activated in the near term,‖ Meyer said. 
“The US can‘t solve this problem alone, but it can and should take the lead,‖ Grego said. She said the new national space policy ―shows an encouraging awareness‖ of the issues of space security, but it needs to follow through with specific measures. ―It needs either to initiate these efforts or to respond constructively to others‘ initiatives so that progress can be made.” 
Rose, in his earlier Stimson Center comments, said that US leadership could be demonstrated by helping bring other “like-minded” countries to the table to agree upon a code of conduct or similar concepts. “That‘s going to be the challenge in the coming year: how do you make this happen?” he said. “There are very few nations in the world that can get everybody”all the key players ”together.” If the US makes a decision to support the EU Code, he said, “I think that is something that you would see the United States doing: getting everybody to sit down at the table together.” 
American Leadership 
Lou Friedman thespacereview.com 
14 February 2011 

“American Leadership” is a phrase we hear bandied about a lot in political circles in the United States, as well as in many space policy discussions. It has many different meanings, most derived from cultural or political biases, some of them contradictory. The term sometimes arouses antipathy from non-Americans and from advocates of international cooperation. They may find it synonymous with American hubris or hegemony. 
It is true that American leadership can be used as a nationalistic call to advance American interests at the expense of non-American interests. But more often it may be used as an international call for promoting mutual interests and cooperation. That is certainly true in space, as demonstrated by the International Space Station, Cassini-Huygens, the James Webb Space Telescope, the Europa Jupiter System Mission, Mars 2016/2018 and Earth observing satellites. 
These are great existing and proposed missions, which engage much of the world and advance the interests of the US and other nations, inspire the public, and promote cooperation among technical and scientific communities worldwide. Yet space exploration and development are often overlooked in foreign relations and geopolitical strategies. 
Sometimes, the connection between space exploration and foreign relations has even been belittled in the space community. I refer to the NASA administrator‘s foray into the Middle East last year, promoting science, math, and technology as a way to reach out to Muslim nations. It is true that he used some unfortunate wording, such as ―foremost purpose,‖ but it was great that the administration wanted the space program to be part of its overarching international efforts to engaging the Muslim community in peaceful pursuits. 
Apollo and the International Space Station were both accomplishments motivated more by international and geopolitical interests than they were by space enthusiasm. It‘s my view that space ventures should be used to advance American engagement in the world. (For example, with China on the space station and Russia in Mars Sample Return.) 
American leadership in space is much more desired that resented—except when it gets used unilaterally, as in the past Administration‘s call for ―dominance in cislunar space.‖ Asian countries (China, Japan, India) are especially interested in lunar landings; Western countries, including the US, much less so. However, cooperating with Asian countries in lunar science and utilization would be both a sign of American leadership and of practical benefit to US national interests. Apollo 11 astronaut Buzz Aldrin has been a leader advocating such cooperation. At the same time American leadership can be extended by leading spacefaring nations into the solar system with robotic and human expeditions to other worlds. 
The US can‘t do everything alone. Climate monitoring, Earth observation, space weather prediction, and ultimately asteroid deflection are huge and vital global undertakings that require international participation. That is also true with exploration projects sending robots and human to other worlds. American leadership in these areas is welcomed and used by other countries, even as they develop their own national programs. The US government should make more of this and not treat it as an afterthought—or even worse, prohibit American leadership as the House of Representatives is doing this week by banning any China collaboration or cooperation. (The proposed House continuing resolution for fiscal year 2011 prohibits OSTP or NASA funds to be used for anything to do with China.) 
On a bigger stage I was struck by the demands of the Egyptian protesters over the past few weeks for American leadership and engagement in reforming their country, while at the same time strongly resenting any American interference in their country. This demand for American leadership and opposition to American hegemony may seem inconsistent. It is not: it only emphasizes the need to recognize the difference and use leadership for cooperation and engagement. If we Americans do this in the space program, we will accomplish more in our many Earth, space science, and exploration projects, and we will raise higher the importance of the space program on the national and international political agenda. 
Lou Friedman recently stepped down after 30 years as Executive Director of The Planetary Society. He continues as Director of the Society's LightSail Program and remains involved in space programs and policy. Before co-founding the Society with Carl Sagan and Bruce Murray, Lou Friedman was a Navigation and Mission Analysis Engineer and Manager of Advanced Projects at JPL. 
Weather Sat Program Slammed
Colin Clark dodbuzz.com 
1 February 2011 

The White House, Congress NASA, NOAA, Defense Department and prime contractor Northrop Grumman failed time and again in their management and oversight of the multi-billion dollar weather satellite program known as NPOESS. The failures led to huge cost overruns, long schedule delays and scarred the space acquisition community for years. Perhaps most significantly for the long haul, it left behind a sense of distrust and discord between the Department of Defense, NASA and the Commerce Department, making interagency cooperation a greater challenge than ever. 
Those are the findings of a wide-ranging and authoritative study of the program by the Aerospace Corp., a federally-funded research corporation that does most of its work for the Air Force, combined with insights offered by a former senior Pentagon official who played a key role on overseeing the program for several years. The NPOESS program was designed to provide crucial weather data to the military and to civilian agencies. 
―What happened was a series of unfortunate events. If only one of them had happened it could have been recoverable, but mistake after mistake was made,‖ said Josh Hartman, who should know, having served as one of congressional aides overseeing the program and as the Pentagon official directly responsible for overseeing space acquisition as advisor to the head of OSD acquisition. 
The program received its initial and hardest push from Vice President Al Gore, who believed placing the sensors of several weather satellites on one platform would save money and provide the United States with unparalleled weather capabilities at a reasonable cost. 
The Aerospace Corp. briefing on the program notes that the vice president hoped to ―claim a small portion of the Peace Dividend by converging the military and civil weather satellite programs.‖ 
That didn‘t work very well, as Hartman notes: ―We thought it would be a wise idea to place nine sensors on a single platform. That gave us nine long poles in the tent. When you manage a program with nine poles it‘s really difficult to get the tent up.‖ 
And Gore‘s support for the program did not mean that NOAA, the Pentagon and NASA stopped believing that White House support for the program vanished when Gore lost the election. Instead, the perception of White House support became a complicating factor in efforts to amend the program, Hartman says: ―The fact this was a presidential matter of interest made it more difficult to go back and fix it.‖ 
Here are some of the other main findings of the Aerospace Corp. study: 
”Chronically unrealistic cost estimation tainted the budget process, dictated the acquisition strategy, distorted management decisions, and set the program up for cost overruns. “
”The government and the prime contractor failed to establish clear, detailed supplier performance expectations and appropriate incentives.” 
The acquisition strategy was built on two ―major flaws‖ 
There wasn‘t enough “talented, sufficiently experienced staff.”  That staffs “were a root cause of program execution problems.” 
The management structure — spread between NASA, NOAA, the Office of Secretary of Defense and the Air Force — made it very difficult to make sound program decisions. 
If you spoke with congressional staff, senior program officials and some industry insiders during the program‘s worst period several years ago, they would admit that the hydra-headed management system made it extremely difficult to find out what was happening, let alone fix the program. ―It seemed like there were multiple heads trying to manage the program,‖ is the way Hartman generously put it. 
In addition to the larger structural problems cited above, the program‘s most important sensor, known as VIIRS, encountered problem after problem. It was so technically advanced that its builder, Raytheon, had great trouble making it work correctly. The government failed to award a second contract to force Raytheon to compete in building the sensor, the study finds. Also, the requirements were so demanding they were difficult to meet. And the ―contract value was severely underpriced.‖ In the long run, VIIRS ―was the major cause of schedule delays‖ and ate up considerable amounts of the extra money pumped into the program to bring things back into line after the program was restructured after its Nunn-McCurdy breach in 2005. 
Finally, Hartman notes that the most lasting damage may have been done to the interagency acquisition and decision processes. 
―It came at great cost and, more notably, it came with much emotional tension through the actions of the interagency partners. They spent much political equity because they were not working well together,‖ he said. ―There is something to be learned from this. We can‘t necessarily do interagency program management, and we‘ve got to find a way to do that successfully.‖ 
After years of expressing anguish, the White House finally broke the program apart in February and ordered NOAA, NASA and the Pentagon to come up with new plans. That led to the Defense Weather Satellite System (DWSS), which was approved Aug. 13 by Ash Carter, undersecretary of defense for acquisition, technology and logistics, and the Joint Polar Satellite System. DWSS will cost around $5 billion. Northrop will build the new bird and it will carry VIIRS (Visible Infrared Imager Radiometer Suite), and a microwave sensor. The two satellite systems will be commanded by and send their data through a common ground station system managed by NOAA and by NASA. NASA will manage the JPSS — not NOAA. 
Space Superfund Needed to Clean Mounting orbital all Trash
Leonard David space.com 
14 December 2010 
The orbits around Earth are cluttered with chunks of space junk – high-speed riffraff that poses a growing threat to robotic satellites and human-carrying spacecraft. 
There are currently hundreds of thousands of pieces of space debris greater than 1 centimeter wide whizzing around in space. But while this space litter may be out of sight, out of mind for most of us, a new report on orbital debris has flagged potential solutions to deal with the threat. 
The report anchors its space cleanup thinking and approaches to more down–to-Earth woes like acid rain, hazardous waste, chlorofluorocarbon and oil spills. 
The same superfund approach to those earthly pollution problems could be reworked to tackle space junk, according to the report, which is titled "Confronting Space Debris - Strategies and Warnings from Comparable Examples Including Deepwater Horizon." Superfund is the federal government's program to clean up the nation's uncontrolled hazardous waste sites. 
The monograph, compiled by the nonprofit global policy think tank RAND, was prepared for the Defense Advanced Research Projects Agency. 
The organization recently completed its "Catcher's Mitt" study, an assessment that, in part, explores technically feasible solutions for debris removal. 
Superfund for space 
At the core of the RAND report is an analysis of how industries on Earth have approached their pollution problems, and how those lessons can be applied to cleaning up orbital debris. 
A set of comparable problems that share similarities with orbital debris were identified in the RAND study, related because they all share the following set of characteristics: 
Behavioral norms (past and/or present) do not address the problem in a satisfactory manner. 
If the problem is ignored, the risk of collateral damage will be significant. 
There will always be an endless supply of "rule-breakers." 
The problem will likely never be considered solved because the root cause is difficult to eliminate. 
One observation from the report is that the space Superfund could serve as an effective model for orbital debris cleanup. 
A Superfund for space would make space polluters pay for cleanups while creating strong incentives for nation-states and private industry to take appropriate preventative steps to avoid creating additional space debris. 
Also, the report stresses that the entire space community needs to agree that purposely creating orbital debris is not acceptable behavior. 
Environmental calamity 
"We tie orbital debris to things that were more intuitive, things that people sort of run into on a daily basis," said Dave Baiocchi, co-author of the report. "We purposely tried to tie the space debris problem to some environmental issues...to start making some connections in people's heads," he told SPACE.com. 
Baiocchi said that the environmental calamity of the 2010 Deepwater Horizon oil spill in the Gulf of Mexico was a saga that brings a key message home. 
"We didn't quite have our act together for Deepwater Horizon," Baiocchi said, citing technological trial-and-error that dogged attempts to curb the underwater hemorrhaging of oil. "Maybe we don't quite have our act together for the space debris problem either." 
Perhaps the biggest lesson of that oil spill, as pointed out in the report, is that simply having a remedy available, or several, is not sufficient. They must be tested and proven to work in the expected operating conditions. 
Likewise, any future orbital debris removal tactic must be tested to make sure that it will work in the operating environment of space. 
Space debris wake-up calls 
RAND co-author, William Welser IV, added that nobody has a good idea of what the environment looks like up in space. 
The report explains that when a problem's effects are not directly observable, a community is likely to misjudge the risk posed by the effects. "You can have millions and millions of gallons of oil that has spilled. But you can't see it...until you see those birds that are covered with oil or you see the actual spill come to the surface. Until that happens, the public is not excited or worried about it," Welser told SPACE.com. 
"As soon as a DIRECTV satellite gets knocked out – or a GPS satellite or some other space asset we use – then you're going to have a lot of people up in arms about space debris," Welser said. 
What about the inadvertent February 2009 space collision between a defunct Russian weather satellite and an active Iridium satellite? Or China's purposeful 2007 anti-satellite test that spewed so much lingering debris that – now over three-and–a-half years later – poses distinct hazards to hundreds of operational satellites? 
They weren't very good wake-up calls, responded Welser. 
"The level of impact was not there," Welser said, in terms of public awareness or loss of commerce, whereas loss of a major asset in a war and a thousand troops die as a direct result – that's a tangible wake-up. 
However, as the report explains, these two events are likely the cause for the increased interest – including the RAND research – in the orbital debris problem. In addition, remedies are needed to clean up the consequences of such shattering events. 
Pathfinder technology 
Developing the pathfinder technology now for such a remedy "may prove to be a wise decision" because on-orbit collisions are likely to continue to occur in the future, the report states. 
There are a number of space cleanup ideas floating about — such as using garbage scows, tethers, laser beams, giant foam balls and such. 
While outside the scope of their report, Baiocchi said, "it's really a matter of devoting resources. Eventually, you're going to get something. The hard part is convincing your friends in other countries that whatever you stick up there isn't a weapon." 
As for an orbital debris tool kit, RAND researchers warn not to put all your technological eggs in one basket. 
"You're probably going to need more than one of them," Baiocchi said. "You absolutely have to test your technologies in the environments in which they are going to be used." 
"The biggest warning," Welser added, "is not to lull yourself into a false sense of security just because you think you have a tool set" – a tool set that hasn't been tested under actual operating conditions. 
Welser noted that the group of people in the orbital debris research field is still very small. "That community has stayed small over time while the community that's been affected on a day-to-day basis by space systems has grown exponentially," he said. 
There's a need to do a better job of relaying to the common person that relies on space that the problem of orbital debris is getting worse, Welser concluded. "We need to be concerned about this." 
The Pentagon Opts for Economy of Force
Austin Bay strategypage.com 
8 February 2011 

This week, the Pentagon published a national military strategy document, its first revision since 2004. 
"The National Military Strategy, 2011" (NMS 2011) begins with the assertion that the U.S. has reached a "strategic inflection point." Economic and information interconnectedness and what are euphemistically described as "ongoing shifts in relative power" (meaning comparative power among nation states) have produced this strategic change in direction. 
The assertion is debatable. NMS 2011's own survey of the international order and disorder regurgitates what we already know about the complex and convoluted strategic environment that emerged after the end of the Cold War. That was the real inflection point, the big change in direction -- economically, ideologically and structurally -- with which the world continues to grapple. 
As the Cold War receded, and Russia's empire and influence melted, literally hundreds of old historical, tribal and religious conflicts reappeared. Commentators called it the multipolar world with state and non-state actors. The Internet Age NMS- 2011 substitutes the term "multi-nodal." 
By 1989, the year the Berlin Wall cracked, China had already acknowledged the failure of the communist economic model. India, too, began to shed its statist economic shackles. NMS 2011 notes the consequence, two decades later, when it says, obliquely, "There exist in Asia two rising global powers and a large number of consequential regional powers." 
NMS 2011 pegs intense urbanization as a gritty geo-strategic issue, but that has been a global trend since at least the mid-20th century. Weapons of Mass Destruction (WMD) proliferation has been a worry since the 1950s -- arguably since World War I, when considering chemical weapons. NMS 2011 says, "State-sponsored and non-state actors complicate deterrence and accountability by extending their reach through advanced technologies that were once solely the domain of states." That paraphrases Martin Van Creveld, circa 1989. In 1993, a non-state actor, al-Qaida, attacked the World Trade Center. Al-Qaida believed Islam-inspired militancy in Afghanistan had brought down the U.S.S.R. Time to tackle the U.S.A. 
NMS 2011 doesn't really identify America's enemies, either, beyond al-Qaida militants and nods at North Korean and Iranian troublemaking. Identifying the enemy has been difficult since the George H.W. Bush administration. When Bush presented his Cold War defense budget, the hideous Helen Thomas badgered President Bush to name the enemy. He said insecurity and instability, a competent impromptu answer for which she ridiculed him. 
So what's the point of NMS 2011? The Joint Chiefs of Staff have seen the recession, know tight budgets are inevitable and are providing planning guidance for a decade of economic retrenchment in a dangerous world. Their guidance reflects a classic military principle, "economy of force," which means employing all available power in the most effective, practical way. To put it colloquially, if you can get there by walking, do it, and don't pay for the bus. 
The document also advocates a comprehensive approach to long-term planning -- with an eye on effectiveness -- which is just common sense, and also nothing new. Heavens, Donald Rumsfeld supported the concept of Unified Action (i.e., coordinating and synchronizing every "tool of power" America possesses to achieve a political end). For decades, the U.S. military has used the acronym "DIME" to describe the four most basic elements of national power: "Diplomatic," "Information," "Military" and "Economic" power. Crafting then conducting policy to achieve a goal so that diplomacy, economic power, military power and information power (both the ability to communicate and to gather intelligence) reinforce one another is the acme of statesmanship. 
NMS 2011 is steeped in the language of fiscal constraint and DIME. "Our Nation's security and prosperity are inseparable." As budgets shrink, leaders "must ... make difficult choices between current and future challenges." DIME appears on page one: U.S. foreign policy must "employ an adaptive blend of diplomacy, development (i.e., economic assistance and investment) and defense." We "must continuously adapt our approaches to how we exercise power" and use "the full spectrum of power to defend our national interests and advance international security and stability." 
That's old wine served in a new skin, in an era when the old wallet is dangerously thin. Preaching it, however, is easy. Achieving it without loss of lives and treasure is all too rare.
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A partial listing of government –sponsored sources that may prove valuable to the reader for information on space, space activities and how space is applied include the following: 
Air & Space Power Journal........................................................................... airpower.maxwell.af.mil 
Air War College Gateway ................................................................................................. au.af.mil/au 
Muir S. Fairchild Research Information Center ............................ au.af.mil/au/aul/bibs/space09.htm 
Department of Defense Official Web Site ......................................................................... defense.gov 
National Aeronautics and Space Administration ..................................................................... nasa.gov 
National Reconnaissance Office.............................................................................................. nro.gov 
National Security Space Institute .................................................... https://www2.peterson.af.mil/nssi 
Naval Research Laboratory ................................................................................................ nrl.navy.mil 
NOAA Satellite and Information Service.................................................................... nesdis.noaa.gov 
Thomas – The Library of Congress Online ................................................................... thomas.loc.gov 
U.S. Air Force AIM Points ..................................................................................... aimpoints.hq.af.mil 
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