Sample Agenda 1 for 5 Day QuarkNet Workshop with Additional Resources

 Day 1
	AM

Introductions and focus for the week

What is QuarkNet?
What is Particle Physics? Brian Meadows
What are Cosmic Rays? 
Introduction Cosmic Ray e-Lab Activity
	PM

Cosmic ray detector construction

Counter Assembly
CRD MANUAL



Day 2
	AM 

Teacher log in to Elab
Cosmic Ray e-Lab Activity
SLAC Cosmic rays activity

ASPIRE Cosmic Ray activities

Develop Research question 
	PM

Cosmic ray detector construction

Counter Assembly
CRD MANUAL
Connecting card to computer

Checking counters with oscilloscope and a light test (towel/blanket)

Plateauing counters


Day 3
	AM 

Tour/Speaker

Quantum Gravity Esposito

Cosmic Ray e-Lab Activity
SLAC Cosmic rays activity

ASPIRE Cosmic Ray activities

Develop Research question
	PM

Counter Assembly
CRD MANUAL
Plateauing counters continued
Thresholding card

Shower data over night




Day 4
	AM 
Performance data—Bless data??

Analyzing shower data with Anderson HS
AHS Flux  analysis

Tour/Speaker


	PM

Tour 
Quantum dot lab-Andrei Kogan

Discussion of future research possibilities with students and teachers

Work on Research question




Day 5

	AM

Performance data—Bless data??

Analyzing shower data 

Cosmic ray studies with a classroom detector
Cosmic ray experiments CHICOS
 Muon Flux Lab

	PM

Poster/paper Presentations

Clean up

Discuss activities for the future


Associate Teacher Institute Toolkit
We provide these activities to introduce your associate teachers to topics that they can use to study particle physics. While each topic is unique, they all describe the material at the same, introductory level. Please let us know if we should add to this list or make any edits to the topics that are listed here. 

Refreshers
Conservation Laws
Data Analysis Using Graphs
Histograms
Simple Tasks in Microsoft Excel
Units in Particle Physics
Vectors in Particle Physics 

Projects
Building Accelerator Analogies
Cosmic Ray Muon Detectors 

Projects from the 
Lead Teacher Institute
Energy Momentum Mass
Accelerators
Detectors
Relativistic Lifetimes
Standard Model
Catchin' Some Z's


Other Projects from the Quarknet web site
Introduce mini research project “Getting to Higgs”
· Search for B’s and W’s

Lifetime of B

Mass of W

“Getting to Higgs”
Finding mass of Higgs

“Applying Ohm’s Law to Semiconductors”
  Effect of a single photon (PMTs)
Other Links

UC Quarknet http://www.learnaboutenergy.org/quarknet/
QuarkNet Home http://quarknet.fnal.gov/
Symmetry magazine http://www.symmetrymagazine.org/cms/
Fermilab educator’s page http://ed.fnal.gov/educators.html
Fermilab Materials list http://ed.fnal.gov/trc/mof.html
· Particle Adventure
                Worksheet 1
                Worksheet 3
                 Riehle worksheet
· The ABCs of Nuclear Science
· High School Teachers at CERN
· Brookhaven Relativitic Heavey Ion Collider
· The Cosmic Connection
· Babar Teaching Package
Fermilabyrinth (Particle Physics Games)
Virtual Tour using websites
· “Run II Discovery”
· Anatomy of a Detector CD/video

· Chain of accelerators
Event pictures
Examining bubble chamber photographs

http://www.ep.ph.bham.ac.uk/user/watkins/seeweb/BubbleChamber.htm
Chicos Classroom Activities
Sample Agenda 2 for 5 Day QuarkNet Workshop
This workshop is more inquiry than the usual workshop agenda. A scenario is presented that the participants are part of a scientific team that must research, plan an experiment, implement it, and present results. The complete workshop can be located at http://quarknet.fnal.gov/summer05.

QNI Overview 

Fermilab: 26 June-2 July 2005 

Welcome to the QuarkNet Institute. 

During the week, you will be working in small, collaborative teams. Each team will analyze data collected from the network of of classroom cosmic ray detectors arrayed across the U.S. We will ask you to explore the science, derive a few research questions, investigate these and share your results in our poster session at the end of the week. 

Goals 

We hope that you will learn about physics, teamwork, and teaching during the week's activities. Here are a few specific goals we'd like you to keep in mind: 

Particle Physics 
· Strengthen and reinforce your understanding of techniques to detect charge particles. 

· Unravel and describe processes that convert energy to mass. 

· Explore the role that digital electronics play in the collection, generation and processing of data. 

Pedagogy 
· Reflect on how this activity either does or does not reflect scientific inquiry, and how it affects you as a student and as a teacher. 

· Develop and practice teamwork norms that you can use in your classroom. 

· Reflect on how this or a similar activity would need to be modified for use in your classroom. 

Getting Started 

Each of you is a staff scientist working in a collaboration studying cosmic rays. Your small group may investigate one or several topics under the supervision of the sometimes-helpful and usually-demanding Level-3 project managers, who have scheduled an all-hands conference later this week to discuss your results. 

The first step in the process is to read the Invitation letter, which just arrived today from the Level-3 managers. This gives your team its charge for the remainder of the week. 


	
	QuarkNet Institute Letter

Fermilab: 26 June-2 July 2005 

To: All collaborators
From: Level-3 project managers (Ken Cecire, Tom Jordan, Beth Marchant, Bob Peterson, Kris Whelan)
Date: 26 June 2005 

Re: Data challenge 

We have assembled and installed the prototype detector arrays in numerous locations. Before we can contine our work, we should probe the data that already exist to ensure that we can find interesting results. 

We have also built a suite of ananlysis tools and an electonic logbook that you can access for your work. These tools will allow you to look in the data for three physics threads: 

· Lifetime-use this tool to search for particle decays in the detector array. The package looks for decay candidates and creates aplot of events that meet your criteria. 

· Shower-use this tool to look for time correlate event in onr or many detector locations. These events may be junk or the fingerprint of a high energy primary cosmic ray. 

· Flux-use this tool to study the daily rain of cosmic ray particles. You can search for patterns that may exist in the rate of particle arrival at Earth's surface. 

You will explore one or more of these topics in small teams of your choosing. Each team will compose at least one poster describing their work. Teams should consult withe each other during difficult times. 

We have created project milestones to help guide your work. You should refer to these often, or at least when struggling with what to do next! We will visit your team during your milestone seminars during the week. We all look forward to learning about your discoveries and insights this Saturday at the all-hands conference.


QuarkNet Institute Milestones 

Work as a team to meet these milestones. The Level-3 project managers will visit your group to participate in brief Milestone Seminars toward the end of your work on milestones A and B. There will be an all-hands session for milestone C. 

A. Get Started 
Prepares the team to design the investigation: 

1. Describe cosmic rays in simple terms. 

· Make use of the relativistic units which are common in particle physics. 

· Describe the effect of a magnetic field on the trajectory of a charged particle and how this may be used to determine the momentum of the particle. 

· Describe the distinction between the momentum and energy of an observed particle. 

· Calculate the mass of a particle given its energy and momentum. 

· Explain the process of collision, particle production and decay in the context of cosmic rays. 

2. Suggest three measurements of cosmic ray properties. 

3. Describe two techniques for detecting cosmic rays. 

4. Describe the functionality of the QuarkNet DAQ. 

5. Participate in a milestone seminar. 

6. Assemble a research team and write a proposal. 

B. Figure it Out 
Prepares the team to analyze the data: 
1. Use search parameters to identify data of interest. 

2. Choose appropriate data analysis tools. 

3. Measure and correct for background when appropriate. 

4. Carry out analysis, modifying as needed. 

5. Participate in a milestone seminar. 

6. Reflect on teaching and learning. 

· Describe the skills that teachers need to guide student learning in this environment. 

· Describe the skills that students need to thrive in this environment. 

· Describe how you might manage student learning in this environment. 

C. Tell Others 
Prepares the team to enter into scientific discourse with other researchers. 

1. Defend the solution using the data and results of your analysis. 

2. Create a poster to present your results (& pedagogy poster). 

3. Attend institute poster session 

