INTRO TO BME

Reading Links for Topic 0 – Basic Stuff

Here's a collection of links with background material for our discussion of dimensions, units, dimensionless groups, precision, accuracy and quantitative assessments of precision

Here’s a well-excuted site by General Chemistry Online regarding units, precision and accuracy:

http://marie.frostburg.edu/chem/senese/101/measurement/slides/index.shtml
More detailed sites below.

1. Units and Dimensions

The ill-fated, $125 million (1999 dollars) Mars Climate Orbiter (MCO) burnup on 23 Sept 1999 – Lockheed Martin provides operating data for navigation in English units; JPL assumes Lockheed Martin provides data in metric units.  The MCO, instead of orbiting beyond Mars’ atmosphere, enters Mars’ atmosphere and burns up.

An Orlando Sentinel news report:

http://www.tysknews.com/Depts/Metrication/mars_orbiters_demise_avoidable.htm
The initial Mars Climate Orbiter Mishap Investigation Board Phase I Report:

http://www.space.com/media/mco_report.pdf
Standards for Units and Dimensions: 

http://ftp-swiss.ai.mit.edu/~jaffer/MIXF.html
Metric conversion cartoons:

http://lamar.colostate.edu/~hillger/cartoon.htm
2. Precision and Accuracy

Hubble Space Telescope (poor NASA…).  NASA requested that the mirror of the Hubble ‘scope be delivered with an accuracy of 0.006 nm.  Unfortunately, Perkin-Elmer, the contractor for the mirror, ground the mirror to the wrong shape, but with a precision of 0.006 nm.  The accuracy of the mirror, relative to NASA’s requested shape, turned out to be 0.06 nm….

HST background: http://www.gsfc.nasa.gov/gsfc/service/gallery/fact_sheets/spacesci/hst3-01/hubble_space_telescope_systems.htm
The problem decribed:

http://news.bbc.co.uk/1/hi/sci/tech/638187.stm
Repairs:

http://www.scikits.com/HFacts.html
Student’s t-Table

http://classweb.gmu.edu/ralexan3/SYST683/Resources/stat-tables.html
The Q-test (and other tests) for outliers:

http://www.chemistry.adelaide.edu.au/external/soc-rel/content/q-test.htm
http://mathforum.org/library/drmath/view/52720.html
http://ewr.cee.vt.edu/environmental/teach/smprimer/outlier/outlier.html
3. Propagation of Error

Overviews: from the Universityof Omaha and the University of Connecticut 

http://www.unomaha.edu/~hoburg/pchem/laboratory_lecture_notes.htm
http://chemweb.chem.uconn.edu/teaching/chem-232/Lecture_Notes/index.html
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