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    Abstract

        
            The authors report the recovery of the ALEXIS small satellite mission. ALEXIS is a 113-kg satellite that carries an ultrasoft x-ray telescope array and a high-speed VHF receiver/digitizer (BLACKBEARD), supported by a miniature spacecraft bus. It was launched by a Pegasus booster on 1993 April 25, but a solar paddle was damaged during powered flight. Initial attempts to contact ALEXIS were unsuccessful. The satellite finally responded in June, and was soon brought under control. Because the magnetometer had failed, the rescue required the development of new attitude control-techniques. The telemetry system has performed nominally. They discuss the procedures used to recover the ALEXIS mission.
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                    The ALEXIS project: EUV astrophysics on a rollercoaster

                    
                        Conference
                            Bloch, J; Edwards, B; Priedhorsky, W; ...  - American Astronomical Society, Bulletin; (United States)
                            

                    The Array of Low Energy X-ray Imaging Sensors (ALEXIS) satellite is Los Alamos' first attempt at building and flying a low cost, rapid development, technology demonstration and scientific space mission. The ALEXIS satellite contains the two experiments: the ALEXIS telescope array, (which consists of six EUV/ultrasoft x-ray telescopes utilizing multilayer mirrors, each with a 33 degree field-of-view), and a VHF ionospheric experiment called Blackbeard. The spacecraft is controlled exclusively from a ground station located at Los Alamos. The 250 lb. ALEXIS satellite was launched by a Pegasus booster into a 400 nautical mile, 70 degree inclination orbit on April 25,more » 1993. Images from a video system on the rocket seemed to indicate that ALEXIS has been severely damaged during launch with one of the 4 solar panels breaking away from its mounting. (It later turned out that the solar paddle was still attached to the spacecraft but only through some cable bundles). Attempts at communicating with the satellite were unsuccessful until a surprised ground crew received a short transmission on on June 2. By mid July, ground station operators had regained full control of the satellite and scientific operations were initiated at that time. However, the damage to the spacecraft has rendered unusable the original scheme for obtaining spacecraft attitude solutions. In order to fully analyze the telescope data, a new algorithm implementation to determine telescope pointing information is under development. Scientific results from data already in hand and those to be collected will not be possible until this task is complete. This work summarizes the current status of the ALEXIS project, its scientific goals, and the prospects for full mission recovery.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    On orbit performance of the ALEXIS EUV telescopes

                    
                        Conference
                            Bloch, J; Edwards, B; Priedhorsky, W
                            

                    The Array of Low Energy X-ray Imaging Sensors (ALEXIS) satellite is Los Alamos` first attempt at building and flying a low cost, rapid development, technology demonstration and scientific space mission. The ALEXIS satellite contains the two experiments: the ALEXIS telescope array, (which consists of six EUV/ultrasoft x-ray telescopes utilizing multilayer mirrors, each with a 33 degree field-of-view), and a VHF ionospheric experiment called Blackbeard. A ground station located at Los Alamos exclusively controls the spacecraft. The 248 pound ALEXIS satellite was launched by a Pegasus booster into a 400 {times} 450 nautical mile, 70 degree inclination orbit on April 25,more » 1993. Images from a video system on the rocket indicated that ALEXIS had been severely damaged during launch with one of the 4 solar panels breaking away from its mounting. (It later turned out that the solar paddle was still attached to the spacecraft but only through cable bundles.) Attempts at communicating with the satellite were unsuccessful until a surprised ground crew received a short transmission on June 2. By mid July, ground station operators had regained full control of the satellite and began to initiate scientific operations with both the telescope array and the VHF experiment. In this paper we will discuss a preliminary analysis of the on-orbit performance of EUV telescopes on ALEXIS.« less
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                    The ALEXIS small satellite project: better, faster, cheaper faces reality

                    
                        Conference
                            Priedhorsky, W; Bloch, J; Wallin, S; ...  - IEEE Transactions on Nuclear Science (Institute of Electrical and Electronics Engineers); (United States)
                            

                    ALEXIS is one of the most sophisticated miniature satellites developed to date, and the first satellite project led by Los Alamos National Laboratory. It carries both soft X-ray astrophysics and ionospheric physics experiments. As such, it is an example for experimenters who desire better, faster, and cheaper access to space. The satellite was launch-ready 3 1/2 years after concept. The soft X-ray experiment, ALEXIS, is a novel set of wide-angle, normal incidence telescopes which scan half the sky every satellite rotation. BLACKBEARD is a broad-band receiver and digitizer designed to study ionospheric propagation in the 25--175 MHz band. The spin-stabilizedmore » spacecraft is compact and efficient; for example, it provides 50 Watts to the payload while consuming 10 Watts itself. ALEXIS will fly on a Pegasus air-launched booster. The authors discuss the ALEXIS integration history and lessons learned therein.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    ALEXIS, the little satellite that could -- 4 years later

                    
                        Conference
                            Roussel-Dupre, D; Bloch, J; Little, C
                            

                    The 113-kg Array of Low Energy X-ray Imaging Sensors (ALEXIS) satellite was launched from the fourth flight of Pegasus on 25 April, 1993 into a 750 x 850 km, 70 degree inclination orbit. Due to damage sustained at the time of launch, ground controllers did not make contact with the satellite until late June. By late July, full satellite operations had been restored through the implementation of new procedures for attitude control. Science operations with the two onboard experiments began at that time. Now 4 years later is still collecting more than 100 MB of mission data per day. ALEXISmore » was originally designed to be a high risk, single string. {open_quotes}Smarter-Faster-Cheaper{close_quotes} satellite, with a 1 year nominal and a 3 year design limit. This paper will discuss how well the various satellite and experiment subsystems are surviving a variety of low and high radiation environments and what improvements have been made to make operations more autonomous. 11 refs., 2 figs., 2 tabs.« less
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                    Detecting EUV transients in near real time with ALEXIS

                    
                        Conference
                            Roussel-Dupre`, D; Bloch, J; Theiler, J; ... 
                            

                    The Array of Low Energy X-ray Imaging Sensors (ALEXIS) experiment consists of a mini-satellite containing six wide angle EUV/ultrasoft X-ray telescopes (Priedhorsky et al. 1989, and Bloch et al. 1994). Its scientific objective is to map out the sky in three narrow ({Delta}E/E {approx} 5%) bandpasses around 66, 71, and 93 eV. During each 50 second satellite rotation period the six telescopes, each with a 30{degrees} field, of:view and a spatial resolution of 0.25{degrees}, scan most of the antisolar hemisphere of the sky. The project is a collaborative effort between Los Alamos National Laboratory, Sandia National Laboratory, and the Universitymore » of California-Berkeley Space Sciences Laboratory. It is controlled entirely from a small ground station located at Los Alamos. The mission was launched on a Pegasus Air Launched Vehicle on April 25, 1993. An incident at launch delayed our ability to properly analyze the data until November of 1994. In January of 1995, we brought on line automated software to routinely carry out the transient search. After the data is downlinked from the satellite, the software processes and transforms it into sky maps that are automatically searched for new sources. The software then sends the results of these searches by e-mail to the science team within two hours of the downlink. This system has successfully detected the Cataclysmic Variables VW Hyi, U Gem and AR UMa in outburst, and has detected at least two unidentified short duration EUV transients (Roussel-Dupre et al 1995, Roussel-Dupre 1995).« less
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