
WE EXAMINE THE LAUNCHING OF A UNIQUE STEM 

CLASS FOCUSED ON STUDYING BINARY STAR 

SYSTEMS' ORBITS. INSPIRED BY THE DESIRE TO 

PROVIDE STUDENTS WITH HANDS-ON RESEARCH 

EXPERIENCE,  AND THE OPPORTUNITY FOR THE 

PUBLICATION OF THEIR RESULTS

. “THIS WORK WAS SUPPORTED BY THE NATIONAL SCIENCE

FOUNDATION AWARD #2236402”





COORDINATE SYSTEM 

USED IN THE ANALYSIS
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One of the more recent and effective methods of 

observation is by use of a complementary metal-

oxide-semiconductor (CMOS) active-pixel sensor 

camera attached to a telescope. A CMOS is a 

device that converts light into electrical signals, 

which can be stored and processed by a computer. 

A CMOS camera can capture high-resolution 

images of the sky, which can be used to determine 

the PA and SEP of the double star components.





SAMPLE DATA SET

Image No. SEP (") PA(º)

1 7.466 88.284

2 7.423 87.972

3 7.484 87.804

4 7.469 87.928

5 7.460 88.323

6 7.494 89.398

7 7.456 88.569

8 7.419 88.829

9 7.452 89.567

10 7.462 88.636

Mean 7.459 88.531

SD 0.02348 0.59955

SEM 0.007424 0.18959

Table 2: New measurements for HJ 4448AB using AgA software.
SD =  Standard Deviation.

SEM =  Standard Error of the Mean.



DATA POINT PLOTTED RELATIVE 

TO    PREVIOUS OBSERVATIONS 



SAMPLE IMAGES



Challenges
 1)  Selecting good teams (3-5 students per team)  Try to match to 

common backgrounds, with varied levels of expertise

 2.  Getting students to decide on the distribution of tasks, including 

data gathering, data analysis, computer problem solving, writing, 

 3.  Ensuring that students are staying on schedule within each team.

 4.  Monitoring teams where no natural leader emerges, and 

encouraging them to delegate responsibilities

 5.  Avioding the situation where one student wants to take over the 

project, putting the rest of the team on the sidelines.



GETTING STUDENTS WITH DIFFERENT 

ABILITIES TO WORK TOGETHER TO 

PRODUCE A PUBLISHABLE RESULT

Other related challenges:

Dealing with students operating 

different computer systems, and 

having compatability problems 

when running the analysis software
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