NSSPASA Report for April 2015
Meeting Times and Locations: We will meet at the Science Carnival in Philadelphia on May 2nd, and the next Saturday, at The new Jersey State Museums Super Science Weekend event on May 9th. Our June regular meeting will be back at the Liberty One Food Court on the second level of the Liberty One building between 16th and 17th and Market Streets. Mitch Gordon is also planning an NSSPASA outreach event at the Drexel campus part of University City (time and date will be posted on our website and calendar). 
Meeting notes: Mitch says that NSS will be covering our event insurance costs for our May events. This is one of the advantages of being a chapter in good standing. He, and Dennis Pearson, have separately found space habitat models on line.  However: these are only 10”. We need something larger I think. Mitch also reported on the new book “The Orbital Perspective” by former astronaut Ron Garan. The book is about his development of a global perspective after his tour in space. “The Fragile Oasis Institute” was mentioned in association with the book. He also reported on an article in The Metro magazine on helper robots shown at the Consumer Electronics Show (C.E.S.) by the Five Elements Robotics company (inc?). Also mentioned where plans for a hotel with almost no human staff.  Mitch also gave us the site for the science festival: philadelphiasciencefestival.org  and how to navigate to the Astronomy Night locations part of the site.
Larry reported that we had 128 hits on our website last month. He thinks that having “This Day in NASA History” as part of our site links is the main reason for the improved hit rate. He brought the Sunspot report for April (61.4) and recommended that we should have more cards made for upcoming events (approved). 
Dorothy told us of the film “Dark Universe” playing during the Festival Period, and, Philly Tech Week will be happening at the same time as part of the Science Festival. Check the papers and websites.
Hank informed us that there was not a contract for the 2015 Philcon  that was said to held at the Crowne Plaza in Cherry Hill (N.J.) again. As he keeps trying to find out about this and other matters involving the PSFS organization he observes that “Transparency is not operating” in PSFS. Much talk in our group about a more “commuter friendly” location on the Pennsylvania side of the river. Several sites at the edge of the city where mentioned but Hank did not know if they would be considered by the Philcon committee (I think he will bring it up with them). Hank will be going to Balticon! This is one of the best “hard science” friendly Sci-Fi conventions on the east coast. He will try to be at both science outreach events we are part of in May. A number of visitors to the events enjoy talking about the range of stories, and their authors, and Hank enjoys doing this.
Rich Bowers has been “following” Elon Musk and read of his project to develop a transport system called “The Hyperloop”. This “train” will travel in partially evacuated tubes at700 hundred miles an hour carrying freight (initially). The details are being worked out now. The super fast train has been part of fiction since the 1920s (I think) and now it finally looks like someone with drive and financial competence will “make it so”. Basically what we are looking at is a gigantic freight mass driver here. This could get interesting!
Back to Mitch’s report: at this posting Frank O’Brien is our only member who will do sidewalk astronomy on behalf of our group, but, several other members are going to visit various locations and Michael Stewart will be doing it as a part of his own “sidewalk astronomy” educational outreach activities in Philadelphia. 
Dennis Pearson noted that we should send N.S.S. our various activities on a report form that N.S.S. has for the purpose. He will get this, or an address to d.l. it from, for us. He discussed the candidates for the Chapter of the Year Award and what level of activities, including public event outreach and publications they have created or appeared in, and the numerical ratings of some of them. Several are very active and really do a lot for space advocacy.  Some even do rocket and balloon launches and I suspect that small satellites or other space deployed packages will be coming along soon!
Earl brought a number of reports from several magazines: from the March 21 issue of Science News: there was a report, on page 5, “Closest Star Approach to the Sun”. This report is on the passing of Sholz’s Star (actually a pair of stars)  within .8 light years of the sun about 70,000 years ago. For more see the Feb. 10 “Astrophysical Journal Letters. S.N. report by Christopher Crockett. This is the first time I have heard of such a close approach: the path of Barnard’s star is to come within  two light years of the sun (if I remember correctly), but, this will be tens of thousands, or millions, of years in the future. From the April 4th issue: Dawn Spacecraft Reaches  Destination on page nine. This is also by Christopher Crockett and explains what the mission is about and the possibility of water being found inside (and possibility being seen on the surface now). Not only could this be a water source for space explorers but Mr. Crockett points out that liquid water may have existed in Ceres in the past and mentions that Deputy Project Scientist (J.P.L.) Carol Raymond says that the seas could even once been habitable. The previous visit to Vesta is also given a paragraph including speculation on where the dark material on Vesta’s surface came from.  

Then there is the March Equinox Planetary Report with the Countdown report” The Long Road to Lightsail’s Biggest Test Yet” by Jack Davis who reports on the Lightsail at planetary.org. This report outlines the history of Solar Sails and the past effort to send one up. The Society has previously launched a sail package in June of 2005. Unfortunately the launcher malfunctioned early in the launch and the sail package was lost. Now the Society is about to do two launches: the first, in May of this year, will be to test out how the sail will open from the new package that is being used: the cubesat strikes again! The sail will be in a 3U size cubsat housing and, if everything works out, will open up to 32 square meters of reflective surface. This sail will be tested (think of sea trials for a sailboat) and will eventually deorbit relatively quickly. Since it will be launched with a cluster of other cubesats, on a launch opportunity found by NASA (who is sponsoring the launch under the ElNa program), it will not start deployment until four weeks after launch. Telemetry and other systems will be tested before the sail drops into the atmosphere (only two to ten days after deployment). The next launch will be, in 2016, on the Spacex Falcon Heavy vehicle! This sail will not be opening only to drop into the atmosphere a short time later. Not only will this sail gradually move away from the Earth but it will have company: Geogia Institute of Technology will have another cubesat in the launch bay: Prox-1 will be deployed with the object of trying out close approach software and examining the sail. This is going to be an exciting next few years in this area of space exploration: the data from these launch and deployment activities  could spur further launches using sail technology and could aid in the flights of two future NASA launches: the Lunar Flashlight probe (a cubesat) and The NEA Scout. These probes, which will ride out on the inaugural lunar loop of the Orion spacecraft in 2018. That flight will be unmanned for testing various systems. The probes will be launched far from Earth and will spiral ever further away, in the case of the NEA probe, and could have very long mission active times. See the report for a number of related sites and videos. And think of a “hobby sail” that could go out to Mars and explore Phobos or Demos. High technology and little or no fuel means systems that could be funded relatively cheaply (millions, not billions, of dollars including earth launch costs). See the Planetary Report for more on this and some other exciting possibilities. And from Nuts and Volts for April, 2015: The Near Space special series “Cubesats- Part3: Atitude and Velocity”. This article describes how several small satellite sensing systems work to determine the attitude and velocity of the craft. There is also mention of several craft that the NASA Jet Propulsion Laboratory will be testing two university built Cubesats beyond earth orbit. Back to the instruments: there are devices for stopping the spinning of the spacecraft and shifting its orientation in several ways. And there are propulsion systems: one is supplied by Clyde Space ( who supplies a number of other Cubesat elements): the engine is called a pulsed plasma thruster with a specific impulse of 608 seconds. The Resistojet, a commercial system also, is described and is noted as having a specific impulse of 90 seconds (it uses butane for fuel). More in the report.

Two other comments: I agree with Dave Dietzlers comment on the 3D printer not being a panacea or even appropriate for many applications. Some things can be made, that require intricate patterning, with the device on site without the need for transport from Earth or an asteroid initially. Many objects that we find useful could be made with such devices, but, some critical elements would be made with other techniques: casting basalt and composites does not require the intricate patterning that the printer can do. We have plenty of energy in concentrated sunlight that can smelt concentrated iron fines and this can be cast into things that need strength and ductility, or, can be bonded together to form“rough” housings (the printers could build  parts for the airlock and other parts that need a precision fit. “Finishing”, to insure a good seal, would be required still (I think)). We can use the same light to fuse roadways, fraction regolith for “volatiles” (at thousands of degrees most materials are “volatiles”), and, power other processing systems, besides the printers, that require electrical energy.
Also: Michelle and I recommend visiting the Intrepid if you are in New York. There is an exhibit on the 25th anniversary of the Hubble Space Telescope till September. Great images and you get to see the Enterprise and a great historical vessel as well.

Submitted by Earl Bennett, President, NSSPASA, KD2CYA.

