Lesson Plan Title: The Search for Dark Matter

Concept / Topic To Teach: Non-Baryonic Matter

Standards Addressed: 11.A.5a; 11.A.5b; 11.B.5a; 11.5B.5b; 12.D.5a; 12.D.5b; 13;B.2a

 

General Goal(s): Explain Dark Matter

Specific Objectives: Students will be able to distinguish between matter and dark matter.


Students will understand the question; what is dark matter?


Students will generally understand the difficulties in finding dark matter.


Students will generally understand the workings of a Photo Multiplier Tube

Required Materials:  Computer 

Anticipatory Set (Lead-In): So what is matter and what is the difference between matter and Dark Matter?

Not to be confused with Antimatter, Dark energy, Dark fluid or Dark flow. Dark matter is matter that is inferred to exist from gravitational effects on visible matter and gravitational lensing of background radiation, but that neither emits nor scatters light or other electromagnetic radiation (and so cannot be directly detected via optical or radio astronomy). Its existence was hypothesized to account for discrepancies between calculations of the mass of galaxies, clusters of galaxies and the entire universe made through dynamical and general relativistic means, and calculations based on the mass of the visible "luminous" matter these objects contain: stars and the gas and dust of the interstellar and intergalactic medium. Dark matter accounts for 23% of the mass-energy density of the observable universe. In comparison, ordinary matter accounts for only 4.6% of the mass-energy density of the observable universe, with the remainder being attributable to dark energy. From these figures, dark matter constitutes 83% of the matter in the universe, whereas ordinary matter makes up only 17%.

Step-By-Step Procedures:  none

Plan For Independent Practice: Have students find (1) gravitational lensing, (2) gravitational effects of galaxies due to the presence of Dark Matter, (3)W.I.M.P.S, (4) M.A.C.H.O’s

Have 4 groups of students describe the one of the (4) categories above.

Closure (Reflect Anticipatory Set):  Have students devise an experiment to find Dark Matter. Can use the ppt. from this site.

Assessment Based On Objectives:  Did students understand their topic? Can they explain Dark Matter? What is wrong with the experiment they designed, do they understand the problem with the design?

