Physics 10L – Rick Nolthenius Instructor - Fall 26
Your Name	_________________________________________
LAB 5a:  The Sun and Sunspots
In this lab, you’ll look through the Astronomy Department’s Celestro 8SE telescope at the sun and draw the sunspot patterns you see. You’ll use both the high power and lower power eyepieces to see how sunspots are distributed on the sun. 
First, do some reading on the nature of sunspots and how sunspots form and the patterns they show and answer these simple questions. For reading, I’ll recommend seeing my own PDF on the nature of the sun and the phenomena on the surface
https://www.dr-ricknolthenius.com/Apowers/14-a4-sun.pdf
Rick will lecture for you at the beginning of this lab to help you get oriented.
Basics: The sun is a gigantic nuclear furnace, and hydrogen is fused into helium in the core, creating photons of light which work their way to the surface. The outer visible layer is mixed by large convective cells by the 10’s of thousands, each about as big as the state of Texas. This convective motion is a plasma, hot enough to have many of the hydrogen and helium atoms be ionized. It therefore strongly feels the magnetic fields threading through the sun. This interaction makes for interesting patterns…
Q1: Briefly, what causes sunspots and how to they relate to magnetic fields?


Q2: Sunspots show two apparent cycles in their appearance. What are the periods of these two cycles, in years?


Q3: Where are we in the current “sunspot cycle” (the shorter of the two cycles you identified above)? Are we at “solar maximum”, “solar minimum”, or if neither then when was the last solar maximum and minimum?


Q4: Look through the telescope with the lower power eyepiece (22mm FL) and draw carefully the position of each of the sunspots you see. Best to have a clip board or hard notebook near you so you can do this accurately.


Except at the very end of a solar cycle, sunspots tend to appear along two latitude bands; one in the northern hemisphere, one in the southern hemisphere at the same latitude but now south of the equator. So, at the beginning of a solar cycle, sunspots appear at the equator and then split into two latitude zones; one north, one south symmetrically. These active latitudes continue to migrate towards the poles until they go inactive near solar minimum, at which time the new solar cycle shows new sunspots along the equator. 
Q6: From this description, try and decide where the equator of the sun is on your drawing of the sunspots on the sun, and pencil it in. Then label the poles. To figure out which pole is north, move the telescope a tiny bit “up” (use the “up” button) and see which part of the sun moves off the eyepiece last; that’s closer to the north side of the sun. The sun and Earth roughly have north in the same direction, but only roughly. Your picture should help you draw the equator, and then you are just deciding which  side of the sun has the north pole, and of course the poles will be perpendicular to the equator of the sun.

Q7: What other aspects of the sunspots distribution do you see? Are they randomly arrayed anywhere along these active zones, are do they appear grouped together? 




Q8: Lastly, we know that the sun’s luminosity changes with the solar cycle, but not very much. Only about 0.1% change in luminosity between solar max and solar min. Nowadays we have satellites which can precisely measure the sun’s luminosity, and realize this correlation. But going back decades and centuries all we had were sunspot counts to try and guess the luminosity of the sun. Can you think of problems that will happen if we try and just plot sunspot numbers as counted, beginning with Galileo in 1610 and going into the 21st century? Can we really expect these numbers to not show a bias over time and why? How might you try and remove this bias?


