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Teaching and Learning

with Cosmic Rays

Housekeeping

Safety briefing

Keep the area clean

Label all of your cords, etc. (NOW)

Sign in and other forms

Schedule (Drupal)

Survey (on your last day)

Stipends



Teaching and Learning

with Cosmic Rays

Agenda

•Rice University Cosmic Ray Workshop

https://quarknet.i2u2.org/content/cosmic-ray-workshop-rice-university-june-2017


Teaching and Learning

with Cosmic Rays

Workshop Objectives:

•Configure a cosmic ray detector appropriately for 

acquisition of data for calibration and analysis of 

measurements

•Identify and describe the e-Lab tools available 

for conducting studies with data collected using a 

cosmic ray detector

•Create, organize and interpret a data plot to make a 

claim based on evidence; provide reasoning 

and identify data limitations

•Develop a plan for taking students from their current 

level of data use to subsequent levels using activities 

and/or ideas from the workshop.
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with Cosmic Rays

Active QuarkNet Centers 
http://physicsweb.phy.uic.edu/quarknet/mapUS_international.html

http://quarknet.fnal.gov

http://physicsweb.phy.uic.edu/quarknet/mapUS_international.html
http://quarknet.fnal.gov/
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with Cosmic Rays

QuarkNet creates a collaboration of users:

Teachers  Students

Teachers  Mentor Scientists

Detector Schools  Non-Detector Schools

World-wide Network: Students  Students
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with Cosmic Rays

Paradigm: a good way to learn science?

 Participate in data-based science.

 Ask cosmic ray questions.

 Marshal a research plan.

 Engage hardware and technology.

 Analyze realistic, not simulated data.

 Share results with collaboration.
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1-2  per second
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with Cosmic Rays

Run: Cosmic Ray shower video 

http://astro.uchicago.edu/cosmus/projects/aires/protonshoweroverchicago.mpeg

javascript:showRefLink('http://astro.uchicago.edu/cosmus/projects/aires/protonshoweroverchicago.mpeg',800,600)
http://astro.uchicago.edu/cosmus/projects/aires/protonshoweroverchicago.mpeg


• The QuarkNet Classroom Detector

– Hardware overview

– Classroom use

– Experiments, measurements

• Data Analysis

– Upload, analyze data & save data 
products.

– Share results.

– Enter logbook notes.
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Wealth of open, cool science questions

• Weather, lightning, eclipses, biology,       

climate, data bits, solar storms, scaling, 

refraction, Faraday Cage, …

CR e-Lab  not prescriptive, not recipes

• Provides resources and analysis tools

• Trusts the teacher to guide research





QuarkNet Eclipse Home Site

Home Site

https://sites.google.com/view/quarknet2017eclipse/home?authuser=0
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Questions???

Break??



• Teachers:  Create group:  Eclipse####  where #### is DAQ number

• Additional Data Diary on Google Site

• Aiming











• IF doing something eclipse related, be sure to sign in through the 
Eclipse Site
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with Cosmic Rays
Workshop Objectives:

•Configure a cosmic ray detector appropriately for acquisition of 

data for calibration and analysis of measurements

•Identify and describe the e-Lab tools available 

for conducting studies with data collected using a cosmic ray 

detector

•Create, organize and interpret a data plot to make a claim based on 

evidence; provide reasoning and identify data limitations

•Develop a plan for taking students from their current level of data 

use to subsequent levels using activities and/or ideas from the 

workshop.



















Make Signs

http://www.makesigns.com/




Data Portfolio

https://quarknet.i2u2.org/data-portfolio
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with Cosmic Rays

Workshop Objectives:

•Configure a cosmic ray detector appropriately for acquisition of data for 

calibration and analysis of measurements

•Identify and describe the e-Lab tools available 

for conducting studies with data collected using a cosmic ray detector

•Create, organize and interpret a data plot to make a claim based on 

evidence; provide reasoning and identify data limitations

•Develop a plan for taking students from their current level of data use to 

subsequent levels using activities and/or ideas from the workshop.





momentum
measurement 

by curvature in magnetic field 

energy measurement 
by creation and total

absorption of showers
light amount and penetration depth

muon detection with 
improved momentum 

measurement (long 
lever arm);

measure momentum

electromagnetic     hadronic
shower 

undetected 
neutrinos...

measurement by
missing energy



‘Generic’ experimental set-up

Deflection ~ BL2/p  need high B ( s.c.) and large magnets; need high resolution position measurements (10 -100)

at large p; also energy and position measurement through total absorption (photon, electron, hadron)



Detectors interleaved with the 

magnet yoke steel layers
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Workshop Objectives:

•Configure a cosmic ray detector appropriately for acquisition of 

data for calibration and analysis of measurements

•Identify and describe the e-Lab tools available 

for conducting studies with data collected using a cosmic ray 

detector

•Create, organize and interpret a data plot to make a claim based on 

evidence; provide reasoning and identify data limitations

•Develop a plan for taking students from their current level of data use 

to subsequent levels using activities and/or ideas from the workshop.










