QuarkNet Cosmic Ray Detector Workshop Plan for 2 day Workshop

1. It is good to start with an inquiry question, such as “What is a cosmic ray?”, “Why do we need to know about cosmic rays?”, “Why study this?”, “Who cares?”, or “How do we know cosmic rays exist?” 

2. In order to give participants some basics about cosmic rays and detectors it is good to have a physicist lecture on these general topics. This should be someone who can do a short talk geared to teachers. In your confirmation/announcement communication of the workshop it is good to suggest pre-reading such as www.particleadventure.org. or the basics and study guide at http://quarknet.fnal.gov/elab.

3.  The number of groups that the participants will be divided into will depend on the number of kits to be assembled. A good number per group is 2-4 participants.

4.  Things needed for the workshop:

· Agenda

· Good room to setup the detector with table top space

· Access to the outside for placement of the GPS receiver: must have clear view of the sky and within 75 feet of the detector for cable run

· One computer with serial/USB port for talking to the detector and snagging data: hopefully Mac, but can live with Win machine-->internet

· Need apps:  'hyperterminal' on Win; 'ZTerm' on Mac

· Computer access for each participant --> internet

· LCD projector: two would be great as in perfect, but can live with one

· Print out one manual for each: http://quarknet.fnal.gov/toolkits/ati/det-user.pdf
· Print "Cosmic Extremes" for each: http://hires.phys.columbia.edu/papers/CosmicExtremes.pdf
· Access for computers on the local network: 

· Tools: multimeter, scissors,  ruler/ meter stick, sandpaper, "tongue-depressor" stick (1), optional: oscilloscope

· Supplies: 3/4" and 3" electrical tape, 1/2" teflon plumbing tape extra cotton gloves

· Workshop evaluation
· Of this list GPS access outside is the most critical; this enables an accurate time stamp on events
5.  Measurable Outcomes;

· Assemble a CRD

· Plateau counters

· Plan and implement an experiment

· Set up geometry

· Upload data

· Analysis of data using e-lab

· Create a poster to present your results

Sample 2 Day QuarkNet Cosmic Ray Detector Workshop for Teachers
1st Day: 

Friday: 1300 -- 2100

· Welcome/Intros 

· Schedule

· Logistics: meals

· Ask inquiry question
· Cosmic ray science lecture  by  scientist

· Build  lab accounts: 

· QuarkNet overview 

· Cosmic Ray Detector: hardware and components
· assemble CRD: assist by QN staff  




four teams --> assemble four counters 




one team --> plan DAQ/GPS placement






plan study type: distributed array? stacked array?







measure GEOMETRY







data-taking: 'hyperterm' procedure


Dinner


Plateauing Discussion 


Take CR data: overnight 

Saturday: 0900-1600


Cosmic e-Lab overview 


e-Lab login: verify accounts 


CRD data UPLOAD 


e-Lab analysis: assist by staff, five teams --> mini-research on overnight data



PERFORMANCE study: compare to other data



FLUX study: compare to other data



outcome: e-Lab poster --> share results



demonstrate SHOWER study


classroom approach 

2nd Day:

· debrief

· UPLOAD data

· load GEOMETRY

· search data

· plateau

· classroom application

· PERFORMANCE comparison

· -- FLUX
-- SHOWER

· run study

