ROBOsky.com Interactive Space Unit

Upper Grand District School Board

Grade 9
Satellite Early Warning System

Culminating Task:

As the sun approaches solar maximum, increased solar activity has been knocking out telecommunication satellites worldwide. GlobeSat International wants to capitalize on this market opportunity by offering more reliable service to its clients than the competition. To help them achieve this, your company has been asked to submit a tender to create an early warning system to protect their global fleet of telecommunication satelites from Solar Activity.
Your task is to: 

· Provide a photograph of the sun in white light and H-Alpha light using the ROBOsky telescope. 

· Using a variety of sources, conduct research on the sun and describe how solar activity affects telecommunication satellites.

· Develop a ground based solar monitoring system to provide advanced warning information to GlobeSat International.

· Using the information above, write a tender document outlining the nature of the problem, your proposed monitoring system, the complete cost of the system, and the time required to bring the system on-line.

· Give an oral presentation of your tender to the Board of Directors of GlobeSat International.

NOTES:

1. Students should work in teams/groups. A maximum of 6 sets of solar images are provided by the ROBOsky telescope. Groups may divide the tasks amongst the individuals and pull the unit together in the culminating task.

Subtasks:

Subtask #1
Divide the class into groups. Each group will form their own company. From the ROBOsky.com web site, have each group request a still photograph of the sun in white light and Hydrogen Alpha light (see Appendix 1). Students should look at archived solar images for the prior two-week period for comparison, focusing on sunspot number and migration over time and changes on the solar limb. Students may wish to download images from other solar observatories and compare them to their images noting and accounting for the differences. Links for this purpose can be found on the ROBOsky web site.

Optional Subtask #1a
As a class, using the instructions in Appendix 2, observe the sun in real-time over the internet using the ROBOsky telescope. Look for sunspots, flares and make notes of any other unusual features. Photograph the sun, download and print the images.

Subtask #2
Using a variety of sources, have each group conduct research on solar activity looking at the nature of sunspots, the 11 year sunspot cycle, solar flares, the nature of particles emitted from a coronal mass ejection, the time it takes for the particles to reach earth, their effect on the earth’s magnetosphere, their effects on orbiting satellites, and (optionally) current methods used to protect satellites from these emissions. 

Subtask #3
Drawing on the information from Subtasks #1 and #2 have groups draft a technical brief for a proposed ground based solar monitoring system which will provide GlobeSat International with advanced warning of hazardous solar emissions. This should include monitoring methods and time estimates of advanced warning.
Subtask #4
Have each group write a formal tender document to provide an early warning system to GlobeSat International. This should include tender information, and a brief summary of relevant information about the sun with photographs (from Subtask #1); solar hazards to satellites (from Subtask #2): the proposed monitoring system (from Subtask #3); the cost of the system; and the time required to complete and bring the system on-line.  (See Black line master).  


Optional Subtask #5
Have each group give an oral of their presentation of their tender to the Board of Directors of GlobeSat International. Following all presentations, the class as a whole can award the contract to the best tender.
Appendices:
Appendix 1: Requesting a Still Photograph of the Sun
To request a photo of the sun, follow this link to http://www.robosky.com Select >Rapid Login Space, enter your User Name and Password, In the left side menu bar select Request Images from the Request Items Menu. From the Image Request Details menu, select Sun. Optionally, you can enter the date and time you want the image taken. (Be sure to select an exposure time between 0.01-30 seconds. Images of the sun will be taken in both white light and Hydrogen Alpha light. Please keep in mind that images will only be taken if the weather permits. Every effort will be made to take your images on the next clear day. As each image is taken, it will be emailed to you at the address associated with your account. Below are examples of the types of solar image that will be returned.  [image: image1.jpg]
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Appendix 2: Live Video of the Sun using Manual Control
There are two options available to retrieve live video footage of the sun:

1. Automated Solar Flyby Video on VHS tape: You request that a ROBOsky telescope take live video footage of the sun on the requested date. This process is fully automated and you do not control the equipment. A general pan of the solar disk is made lasting about 10 minutes. The video will be recorded along with the universal time signal (WWV) on VHS tape and returned to you by mail. To request a video follow the link to http://www.robosky.com Select >Rapid Login Space, enter your User Name and Password. In the left side menu bar select Request Video from the Request Items Menu. From the Video Request Details menu, select Sun and optionally enter the date and time you want the video taken. Your video requests MUST be submitted at least 2 days in advance of the date selected. Please keep in mind that video will only be taken if the weather permits. 

2. Live Video Capture from your Browser over the Internet: You will need to book a live “Manual Control” session in advance. Link to http://www.robosky.com Select >Rapid Login Space, enter your User Name and Password, In the left side menu bar select Book Telescope Time from the Telescope Menu. Use the Calendar to Book a date and time you want to control the observatory on. At your scheduled time, logon to the web site and go to >Rapid Login Space, enter your User Name and Password, In the left side menu bar select Use Telescope from the Telescope Menu. You can control the observatory from this location. Instructions outlining how to control the observatory and activate the video cameras can be downloaded in .PDF (Adobe Acrobat) format by clicking on Operations Manual from the Downloads Menu in this part of the web site. These should be reviewed at least 1 day in advance of your live session. Gain control of the observatory. 

a. From the Use Telescope Interface, select Connect to Observatory for Manual Control. Choose Java Control and manipulate the observatory per the instructions in the Operations Manual to move the telescope to the sun and start the live planetary camera.  Live video images will then be captured every 30 seconds from the observatory and uploaded to the telescope control page. You can enlarge the images by clicking on them. The images will be updated automatically in your browser’s window. To save the images as they are broadcast, right click on the image with your mouse. Scroll to the “Save Picture As” on the pop up window and name and save the file to your computer. You may wish to assemble the images at a later date to create your own digital movie. Alternatively, you can select Copy from the pop up window and then Paste the image directly into any open text document.
b. Additionally, once the telescope is set up as above, you could select the Click on the text link for the Widefield Camera. To move the telescope, click on any part of the image to move the telescope to that location. 

Below are sample video images captured live from the ROBOsky web site and pasted directly into this text document.

[image: image3.jpg]wvwy ROBOsky com

[ROBOSky 1 2512100 11:41:25 E.S.T)



  [image: image4.png]



Sample video image pasted into a text document.

ROBOsky.com
c/o Marc Castel

RR5 7th Line

Orangeville, Ontario L9W 2Z2

Tel: (519) 940-9534

Fax: (519) 940-9314

web: http://www.robosky.com
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