The NSSPASA Technical report for August and September, 2020

Hello!  I will start with the mini fleet heading to Mars, but briefly.

There are three space probes headed for Mars and will arrive almost simultaneously! They are from the U.S. (Perseverance),  Al Amal (The U.A.E.), and, Tianwen-1 (China). Two of the three will deploy rovers at some point and can use Al Amal as well as their own orbiting platforms for data relay ( I am reasonably sure this was arranged).  Starting after the New Year we will begin getting reports on approach and deployment. The actual landing of the rovers will vary depending on the U.S. and Chinas schedules. As staed in the Summer Ad Astra "This will be a few good years for Mars exploration" Water and biosignatures are primary missions of the crafts (Al Amal is primarily for remote sensing). This is the present  missions to search for life. And now something new.

In the past Venus has been the home to tropical jungles, Dinosaurs, and vast quantities of oil (mostly in fiction). Now we have another possibility: due to measurements of the atmospheric constituents of the Venusian cloud layers compound that could be created by living organisms have been discovered. This is not at the surface where Lead would be a liquid easily. As a vessel ascends into the atmosphere the composition changes and the effective pressure and composition changed from very high pressure and temperature ( the Sulfuric Acid rain(!) does not hit the ground, it decomposes) To more moderate pressure and temperature (now we have Sulfuric Acid clouds) and above this, reasonable temperatures and pressures where a human built craft could survive. And maybe something biological is producing the material signatures we are seeing. This was hinted at by an audience member at a 2019 Philcon panel that I was part of, when we talked about Gale Crater and liquids on Mars (and in Mars as well). He mentioned an Ultra Violet absorption that was noticed. Cool! Now about exploring this layer:several years ago I (Earl) mentioned an unusual form of aerobody called an "Ascender" that was discussed on line (complete with images of working systems) for use as a way to gradually achieve orbit (not kidding: talking a day or more to reach orbit as an example). There was also mention of the possible use of such a vehicle  to enter the atmospheres of planets with a sufficiently high atmospheric density. Venus was mentioned, and, Titan is another obvious choice. Any of the gas giants would also be candidates, but, our favorite, Mars wouldn't allow proper deceleration from orbital speed (I am speculating here, I don't know the detailed physics of such an interaction). For details on this idea see Ascenders on the web. It is a cross between a solid body craft and dirigible  style structures (plural). Some of the Venus data is from the news and the atmospheric details are from Derek Knuskens  "The Science Behind "The House of Styxs" in the September/ October 2020 issue of Analog. The story mentioned was serialized and is coming out as a book released by Solaris Books. Mr. Knusken  also has references to several papers and probes at the end of the article in a non rigid format. Maybe we will find life in the Solar System after all!

Going to the Moon: in this case we are talking ham radio equipment. In the 1960s a project to put a ham radio relay (called Moon Ray) on the Moon was conceived and design started. This was never finished and subsequent missions did not put ham related hardware on the surface ( some has been on various CubSats however). In the October QST there is a report on a german ham groups submission of a proposal to put  such equipment on The Large Logistics Lander of ESA. The D.L. (German ham designation) is called the LunART or Lunar Amatuer Radio Transponder and will operate at 2.4 and 10.45 Ghz with substantial power (100 watts). This will make communications relatively easy. This technology was pioneered in an earlier geosynchronous system. There will also be systems at other radio bands with lower power also able o do two way communications This is a proposal for a craft to be launched starting in 2027. This project is also noted in the German ham publication DUBUS for the third quarter of 2020. In this case there is more on the system and its possible use as a back up, if needed, to suppliment the primary ESA system with the 20 meter ham antenna at Bochum (in Germany). It  also mentions  The  Lunar Amateur Radio Interaction Experiment, or, LARIE , by Andrew Thomas (G0SFJ). and there is also  aproposal by Argentinean, Stanislav Makarchuk, to put a beacon on one of the proposed ESA landers. In general, this publication has a high technical content and includes much information on propagation, as is this issue, and experimentation on micro and millimeter wave bands. The people doing this are science oriented experimentalists. 

Speaking of which: the column Near Space has still not reappeared in the Nuts and Volts Magazine. This has been a long term amateur science project used to teach a number of aspects of doing science in the region of the atmosphere up to 100,000 feet (!) with home built systems. The craft where large balloons as used for weather research, and simulated conditions similar to those in space. 

Moving to other areas that may have space exploration applications, we might be able to use some medical technology now being developed: from the R&D section of Medical Design Briefs, for September 2020, (starting on page 34) comes "3D Printable Material Mimics Biological Tissues" with work done at University of Colorado, Denver. The researchers have developed the ability to print, with a liquid crystal elastomeric  starting material, various tissue equivalents that imitate cartilage and can be used to print other tissue substitutes that have high elasticity and can dissipate high energy. The image shown is of a spinal cage. Think repair materials for astronauts and colonists far away, printed on a common device, who need some particular component of cartilageous material. And on the next page, from the University of Minnesota, "Researchers 3D Print Working Heart Pump With Human Cells" in this case a scaffold is created and, after several intermediate steps involving printing the structure and activating several more steps before the cell differentiation step, a small pumping structure is activated. Blood flows in and is pumped out. This is an object that can be used for research on heart function and is a step toward printing a biologic material heart. A special "ink" is used along with human stem cells in the process of printing the heart. And much more (including on Covid 19 related tools and protocols), but  I will wrap up with "Worlds Smallest Imaging Device Could Lead to Improved Heart Treatment". This report is on work done at The University of Adelaide, Adelaide, Australia, where a team is developing a device that can perform imaging inside blood vessels. It is  an endoscope with a 3D printed lense on the tip of a fiber optic strand. There is also a mirror assembly inside the instruments sheath that is attached to a "no core" optical fiber that is fusion spliced to the primary single mode fiber that goes out of the body. It is a rather unusual device for these reports, but, it shows how we blend technologies to create new and useful devices. See the publications "Global Innovation" section on page 50.

And one more thing: In the latest Ad Astra is a report on our "Roaring Back to Space". Yes we did. And there is acool mission patch to commemorate this!

Submitted by Earl Bennett, President, NSSPASA, KD2CYA.      

