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NEA Mining Newsletter Jan-March 2007

Summaries of discussion and status of work of the NEAmines group

2. April 2007

Ueli Scheuermeier

Preface:

NEAmines is the “Mother Yahoo” where any topics can be broached. The “daughter Yahoos” are spin offs from NEAmines that concentrate on a specific challenge. Progress is made through “Milestones”, ie. archived write ups of state-of-concept.

This Newsletter is summarized from the “Messages” archives at http://groups.yahoo.com/group/NEAmines and the daughter Yahoos that are linked to that Yahoo group. 

In the text below numbers in brackets refer to the number of a message in the "Messages" Archives of the respective Yahoo groups. Go there to pick up the thread. 

For engaging in the debates, surf to these Yahoo Groups and join the fray. If you are not a member, click on “Join This Group” and wait for the message that tells you your address has been uploaded on the group. 

WHAT HAPPENED IN JANUARY-MARCH 2007 - SUMMARY

We achieved the following milestones. They are archived and can be downloaded from: 

http://www.asteroidmines.net/documents/documents.html


1. Chemical and physical processes in the PROCESSOR

Work in progress, NEAmines Group, Version 28. January 2007
PROCESSOR is the generic name for all the machinery that converts asteroid material into transportable and tradeable metals and volatiles. An overview of the processes as discussed so far.

2. Designing Near Earth Asteroid Mines

Benchmark 1 for exploring alternatives and further developments

NEAmines group, 15. December 2006

A description of Scouts and Prospector probes, Infrastructure in Low Earth Orbit, Infrastructure at the asteroid (digger, processor, extruder/moulder, insystem material transport and storage, energy, habitat, tugs and massdrives), operations asteroid-earth-asteroid.

A synthesis of discussions in the NEAmines group.

3. Two accounts of what we know about asteroid composition, and what it means for mining them.

James Brown, Oct 2006, Ueli Scheuermeier Sept 2006

A synthesis of the hypothetical history of asteroids and how that results in diverse compositions.

A "milestone" of the NEAmines group
4. A first design overview for a microwave excavator

Concept and graphics Jan Kaliciak, EOS Mars Program, with inputs from NEAmines group

A "milestone" of the NEAmines group on the processing.

We have launched a very simple Website at http://www.asteroidmines.net
It acts as our static archive for published „milestones“ and as contact point for newcomers. 

Further daughter Yahoos were launched: 

„Employment“ at http://groups.yahoo.com/group/NEAminesEmployment. This group explores and exchanges about employment opportunities in NEA mining. 

„Corporation“ at http://groups.yahoo.com/group/NEAminesCorporation. This group explores and exchanges about whether and how NEAmines should be incorporated. The most immediate output has been the launch of the Website. 

Issues that we touched in “Mother-Yahoo” NEAmines 

(keep in mind that here we collect all and everything that doesn’t belong into any specific daughter group): 

· “Breaking the Bonds of Earth” by John S. Lewis and Ruth Lewis. Jim Brown made a summary of this book that pretty much outlines the processes and reasoning for much of what we are doing. 

· Asteroid Itokawa as reference (803): This asteroid has been visited by the Japanese Hayabusa probe and turns out to be a typical “rubble pile”. Hayabusa could well be seen as our first Scout and Itokawa could well be the typical kind of asteroid that we will be mining. http://www.isas.jaxa.jp/e/snews/2006/0602.shtml
· Propulsion (859, 872-873): We discussed the Microwave Electro Thermal drive that works on water. Right now we think this probably is our drive for the foreseeable future, due to its easy In Situ refueling at asteroids and ease of transport of fuel to LEO. 

· Reasoning when talking with mining industry (839): What works NOW when talking with the mining industry? 

· Orbital economics (857, 862-863): We were having second thoughts about processing at the NEAs and explored whether it might be smarter to do that in LEO. Spinning out of that discussion also the issue of maybe …

· …Earning money with removing space-junk which itself is also good source of PGM and other metals. 

· Tugs (875-876, 881-882): Spin-off from discussing orbital economics. A short review of the old Orbital Transfer Vehicle and ESAs ATV. 

· Habitats (897-898): Spin-off from discussing orbital economics. The reasons and problems of having humans present at NEAs, and then how to bootstrap the whole system with humans. 

· Conference alert (855): Upcoming Planetary & Terrestrial Mining Sciences Symposium in Canada, June 10-13. http://www.ptmss.com. 

Discussions in Daughter-Yahoos on specific challenges. 

SCOUT

We are somehow stuck with figuring out the instrumentation for Scouts. Interestingly there seems to be a lot of data on the surface composition (spectra) and physical structure of the surface of asteroids (photographs, lidar), and a rough estimation of porosity, which ranges up to 40%, meaning almost half of the floating blob of rubble is empty space. But beyond that we know desperately little. We need to find instrumentation on a scout that:

· tells us about internal composition, in particular metals and volatiles

· tells us about internal structure, ie. whether “empty space” deep inside is really empty or ice of volatiles, etc. 

The echo of radar signals and sonar signals are heavily scattered by porosity, something verified by comparing MARSIS radar signals echoing off the Martian surface and off Phobos. They may not be useful. However a MARSIS type of radar may still be somehow  useful. (http://space.com/scienceastronomy/070315_martian_beach.html)

And so will most probably also LIDAR (Light Detection and Ranging)

Sonar may come in here: http://www.spacedaily.com/reports/Small_Landing_Probes_For_In_Situ_Characterization_of_Asteroids_and_Comets_999.html
Modulated electromagnetic pings are what we are exploring whether this could help to get a picture of the insides of an asteroid. 

So far little progress on the scout. 

PROCESSORS

Most of the work in January-March was again on this challenge. 

First we managed a first overview of the chemical and physical processes for the Processor based on what has been discussed so far. 

The work with CVMR company is still going on: Chemical Vapour Metal Refinement on 2 grams of ground up Chondrite that Debi-Lee provided to the company (809-810 ff in NEAmines). 

After Jan Kaliciak joined with the EOS Mars Program we got into design specifics with a lot of debate unleashed by the graphics (327 onwards). We have concentrated on design options for the excavator. A milestone is up on the website, but is already outdated. Newer versions, even including a 3D version for closer spatial analysis are uploaded on the Files section of Processors at 

http://groups.yahoo.com/group/NEAminesProcessors/files/Excavator 

We achieved an apparent breakthrough with a design for a borehead that shatters the rock with microwaves then scrapes the resulting grit off the rock face (a new technology being developed for terrestrial mining too), and a robust transport system based on helical screws. A number of design challenges for excavators have been identified and will be built up into a next milestone: A list of these challenges and design options for dealing with them. 

ROBOTICS

Dormant. Except maybe that when we thought of how “hoppers” would dock with an excavator for filling, we have discovered the importance of grappling arms for micromanaging final approach. Such grappling arms for docking or for coupling lines and hoses may become a general feature anywhere in space. 

DATACHEM

An exploration of how conglomerate asteroids with “rubble pile structure” might have evolved and whether they might have ice as “glue” deep inside. (87-89)

CORPORATION

Achieved the milestone “Website” then went dormant. 

EMPLOYMENT

Dormant

ORBITALDANCE

Dormant. 

