Name: ________________________________________	
Lecture-Tutorials for Introductory Astronomy
HOMEWORK:  DETECTING EXOPLANETS WITH GRAVITATIONAL MICROLENSING	


Circle the underlined words or phrases that correctly complete the following sentences. 

1. If a massive object passes between Earth and a distant star, the light from the distant star will be / will not be bent by the warped spacetime around the massive object, and as a result, the brightness of the distant star will appear to increase / decrease / stay the same when the massive object passes between Earth and the distant star.

Three graphs are given below.  Each graph shows the change in the observed brightness of a distant star caused by a nearby object passing between Earth and the distant star.  











2. Rank the mass of the nearby objects, from least to greatest, using the information provided by the three graphs (A-C) above.

 

3. Graph D, at right, shows how the observed 
brightness of a distant star changes when a nearby 
exoplanet system, moving from right to left, 
crosses between Earth and a distant star.  Is the 
planet located to the left or to the right of its 
parent star?  Explain your reasoning.

 


4. Imagine that the exoplanet was twice as large and twice as far away from its parent star as compared to the information provided in Graph D, but everything else remained the same.  In the space below, re-draw Graph D for this new situation.
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The figure below shows an exoplanet system, which contains two planets, passing between Earth and a distant star.  The exoplanet system is moving in the direction shown by the arrow.

Earth








5. In the space below, sketch a graph of the brightness of the distant star over time, as observed from Earth.







Graph C

Brightness	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	5.2337234702880053	5.2577368348873206	5.284739549258294	5.3151650270034194	5.3495179957986263	5.3883875852999568	5.4324630586302263	5.4825527641288749	5.5396070130980473	5.6047457425872036	5.6792919984264998	5.7648124639786529	5.8631664400827086	5.976564795479729	6.1076403361999514	6.2595305465721669	6.4359722577472747	6.6414045748985071	6.8810695606366838	7.161086362956266	7.48844748423274	7.8708347790225233	8.3160599813683174	8.8307776401094902	9.4178886036400815	10.071827626442177	10.771071518759015	11.468685648882794	12.085971602433245	12.520430886358504	12.678239858791258	12.520431833864292	12.085973433080525	11.468688257911898	10.771074791671008	10.071831460739249	9.4178929180869595	8.8307823754499246	8.3160650972089076	7.8708402498055454	7.4884532955782239	7.161092508743903	6.8810760408148584	6.6414113938887391	6.4359794233008376	6.2595380689586539	6.1076482276360515	5.9765730697311854	5.8631751121914704	5.7648215500810096	5.6793015156379036	5.6047557089364206	5.5396174474982773	5.4825636863768787	5.4324744894270687	5.3883995462887775	5.3495305096161125	5.3151781173426604	5.2847532409414333	5.2577511539469102	5.2337384440564394	Time (days)


Brightness



Graph D
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