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Computational Thinking Cluster Distance with Photometry Code virtually: Google Colab and GitHub
. This function consumes our list of extracted targets along with ° Projects scaffolded With new coders in mind
C0||ect|ng i the data after subtraction, the background, and the center x and _ )
Data Practices e Analyzing SRRSO AR * Cloud computing allows for collaboration
VisuaIiZing We then go through the list and find ti e e e ° O I b d I t t t' i d
Manipulating ar. nly a browser and internet connection require
A | |, lores this will work ONLY for these im * No software installation or configuration needed
SSesSin . : . Tl .
Modeling & Grasp Concepts Designing would require a tedious by-hand analys » GitHub facilitates version control & open source
. . . FInd/TeSt . The flux for the calibration star 1is ri
SImUIatlon PraCtIces Solutions ConStrUCtlng e ( £ SDSS BOSS Plate Hubbles Law - Teacher.ipynb
def get_calib_flux(objects, data_sub, bkg, ) File Edit View Insert Runtime Tools Help Lastsaved at4:00 PM
for i in range(len(objects)): & jimmynewland / colabnotebooks ® Unwatch ~ _ +Code + Tex
ComPUtatlonaI Prep PrObIemS Modular SOInS zzii_; z ggg:zt:{i% { .;|% ¢>Code () Issues 19 Pullrequests () Actions [T Project: a o iﬁaizn:ei;?{i.iﬁfﬁfwii‘f& into pandas
- 1 1 B main ~ colabnotebooks / <> 2# Take a look at the first 5 rows
Problem Solving Programming Abstracfuons 4 Get flux of ealibration star (be D et it Spctoscors o St T
Practices Assess Solutions Debugging if curr_x > cen_x-5 and curr x < c¢ @ srermontant oty Cotrsto = -
5 and curr_y < Cen_Y—8 1+15: 0 1237679255738253516 18.526920 -3.787903 17.94953 0.260926
# find the flux of object near NN e e e e
S t Th' k' SyStem as WhOIe Thlnklng In Levels "1, obijects J:.E.lu},{' ,f]’-uxerr' tlag = SEp .- SUl_ ' - ’ - T RAE LIS R el | ol L S GitHub 3 1237679255201448595 18.695452 -4.226731 19.76593 0.517084
ys ems In Ing v v v v ] J [ ][ y ] 4 1237679255201448109 18.643387 -4.140589 18.70874 0.394413
Pract Relationshipsin  Defining System 3.0, err=bkg.globalrms, gain=1.0)
. calibration flux = round(int(flux))
fEAlEss SYStemS CompIeXIty return calibration flux

Weintrop, et al., 2016’
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Otto Struve Telescope and Sandiford
ni3 = np.round(ni3,4) 1
T £ authenti eu3 = np.round(eu3,4) Echelle Spectrograph at McDonald | i
Se Of au entc r3 = np.round(r3,3) Observato S ERE
datasets print(str(ni3)+'\t'+str(eu3)+’ Ni | Equivalent Width ] ry ) ]
: : | |  Cluster Distance — Photometric time
* Basic data reduction Cod - b (np. round/en series of RR Lyrae stars in NGC 3201
. 4 = ab . d 4,4 '
techniques Th - anenn round(rd. 30y y

o
o

collected via Skynet Robotic Telescope

print(str(nid4)+'\t'+str(eud)+’

e Well-known

B | | 2 Network
Vls u al Izatl O n tOOIs - - ) FTRY * : nlS - np : round ( nls & 4) .502_)0 e 3y FAC19.02018, beer 560121, Plate-1045, Froer -2, MID-56577
- ‘, e W A Fiter Bz el el E 2 L  Hubble’s Law — SDSS Baryon S ———
¢ Data science r5 = np.round(r5,3) X 07 | . . - Tt
processes e | print(str(ni5)+' \t'+str(eus)+’ Oscillation Spectroscopic Survey o
- Ni I EW Eu II EW ) combined galaxy spectra and
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Hubble’s Law with SDSS Galaxies () jimmynewland/colabnotebooks https://git.io/JIGVE
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# Set m equal to the apparent magnitude. . .
. ° . . Data, code, & more: https://wp.me/P3rYuP-6SAt6G
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i Plotting the data: app_mag vs z flux = 2.5%*-m
» Cognitive Load J PP-TTag
Theory2 Question 1 Python HOWTO - square roots: the eq Thank you to Dr. Chris Sneden and Dr. Keely Finkelstein for their guidance and
« Worked examples3 support. Thanks also to Eileen Grzybowski, Justin Hickey, and Olivia Kuper for
Double click here to answer. How does the apj # Use the inverse square relat help with data reduction and observing. Additionally, thanks to Dr. Sean
 Human readable, distances to galaxies? Must we make any ass Johnson and Dr. Britt Lundgren for help reducing the SDSS data.
We" Commented code what is the inverse square law?) # np.sqrt finds the square roc
) o Answer: ~ Independent vs dependent sel_gasie = Do smiE (Rl R efe ren c e S
° M Ixed -med Ia In p Ut First lets just plot the data and see what . :
. . _ . Python HOWTO - find the max: to fii
Wlth M arkd ownhn y-axis and the independent variable along . : : : : :
largest = my_ list.max() 0.1 0.2 03 0.4 0.5 IWeintrop, D., Beheshti, E., Horn, M., Orton, K., Jona, K., Trouille, L., & Wilensky, U. (2016).
Python HOWTO - exponents: the equation y = x~% wol T rel_dist Defining Computational Thinking for Mathematics and Science Classrooms. Journal of Science
2 # ILet's 'normalize’ our relative distances. Education and Technology, 25(1), 127-147. https://doi.org/10.1007/s10956-015-9581-5
[ 1 1# Set m equal to the apparent magnitude| - "hat should we put along # Based on our farthest galaxy, what's the relative dist. to th 2Morr|so_n, B. B., Dorn, B, & Guzdial, M. (2014). Meas”""? cognitive Io_ad AL mtrod_uctory CS.
S e e o o bt e e e others? Proceedings of the Tenth Annual Conference on International Computing Education Research -
3 e s e e _ . ICER *14, 131-138. https://doi.org/10.1145/2632320.2632348
, = pp_mag’ ] farthest = rel dist.max() . : : :
4 # Raise 2.5 to the -m power 7y = data['z'] — 3Skudder, B., & Luxton-Reilly, A. (2014). Worked examples in computer science. Conferences in
5> flux = 2.5%*-m | 8 P . I - . . .. Research and Practice in Information Technology Series.




