Announcements

e Next week is Fall Break - No School
e This is the first semester this lab has been taught since it was updated, so

any feedback is appreciated

e Reminder: You must be present to receive credit for labs
o If you can’t attend a given week, please let me know in advance so | can figure out a way for
you to makeup the lab

e Additionally, please do not have Al do your work for you



Announcements

e Next week is also a day lab, so meeting in LSE-S04 at 3:30 p.m.
e This is the first semester this lab has been taught since it was updated, so
any feedback is appreciated

e Reminder: You must be present to receive credit for labs
o If you can’t attend a given week, please let me know in advance so | can figure out a way for
you to makeup the lab

e Additionally, please do not have Al do your work for you



Spectroscopy



What is Spectroscopy?

e Studying the interactions between light and matter
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SpeCtra (Plural of “Spectrum”)

e You can use a prism to separate the light into its constituent wavelengths

(colors)

o Anatural version is a rainbow - where the prism is water droplets suspended in the air

® This happens because different wavelengths refract (deflect or bend) by different
amounts

e We don'’t always see a full spectrum when we observe things
o  Sometimes only a few wavelengths (“colors”) are there
o  Sometimes it's mostly there, but a few are missing

e We need to look at how light interacts with matter to figure out
why we don’t see the full spectrum

o Note that this is different from the black-body radiation of Wien’s
law




A Brief Aside About Atoms

A nucleus made of protons and neutrons

(@)

Not too important for today’s lab

Surrounded by electrons
The electrons can be separated into different “shells” or “orbits”
Each shell represents a single quantized energy level, increasing as you get

further from the nucleus

(@)

The word “quantized” here is important - it
means a specific, discrete (not a continuum)
amount

m  Also where the word “quantum” as in

guantum mechanics comes from

Electrons orbiting an atom can only exist at
these specific energy levels
Each shell has a maximum number of electrons
it can hold - add more, they go to the next shell
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In Astronomy

e Spectroscopy can tell us a lot about things that are far away - which is ost of wha we
study in astronomy

e Exoplanets (radial velocity and atmospheric spectroscopy)
o  Later this semester

e Star temperatures (and therefore mass and age - H-R Diagram)
o  Learn in more detail in AST 112

e Composition of gas clouds, comets
(what you are doing today), and
other astronomical objects
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How to use a Spectrograph

e The light goes in the square hole

e Put the square hole up to the light source
o As close as you can

e Look straight, i.e. at the rectangular part
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Today's Lab

e \Work through questions 1-12

e Use the spectroscopes to look at each of the 6 elements we have lit up
o ldentify which is which and sketch the emission lines on your worksheet
m Please return the colored pencils in the same section of the box when you are done
o You can view the spectroscope stations in any order, but the answers do need to be in order
o  Answer questions 14-18 based on your results

e \Work through the rest of the lab questions



Image Credits (In order of appearance)

e Twinkl
o https://www.twinkl.com/parenting-wiki/states-of-matter

e Design Basics
o https://designbasics.forumist.com/color/

e Old version of the lab script
e Old version of the lab script
e National Geographic
o https://education.nationalgeographic.org/resource/rainbow/
e The lab script

e Encyclopedia Britannica - Structure of the nucleus
o https://www.britannica.com/science/atom/Structure-of-the-nucleus

e Gentec EO

o https://www.gentec-eo.com/blog/what-is-stimulated-emission-in-lasers



https://www.twinkl.com/parenting-wiki/states-of-matter
https://designbasics.forumist.com/color/
https://education.nationalgeographic.org/resource/rainbow/
https://www.britannica.com/science/atom/Structure-of-the-nucleus
https://www.gentec-eo.com/blog/what-is-stimulated-emission-in-lasers

Image Credits (continued)

e Old version of the lab script
e Tec Science

o https://www.tec-science.com/thermodynamics/kinetic-theory-of-gases/equipartition-theorem/
e The lab script “Mission Training”

e Encyclopedia Britannica - Atom
o https://www.britannica.com/science/atom

e JWST image, in f090w and f444w filters
e ESA

o https://www.cosmos.esa.int/web/cesar/the-hertzsprung-russell-diagram
e ESO

o https://www.eso.org/public/images/eso0722¢/

e Taken by me (X3)
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