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This summer's research project centered on testing a prototype of the gamma ray tracking detectors to be used on the space  gamma ray telescope GLAST.   This involved launching the prototype on a scientific balloon to carry it to the upper atmosphere (124,000 ft.)  where it could record data on cosmic rays and gamma rays from space.  

The teachers involved flew to NASA's test facility in Palestine, Texas  (the National Scientific Balloon Facility) and participated in the launch  and recovery of this mission.

The experience in launching and recovering the large research balloon  gave me the background and ideas for some projects I plan to take to my integrated science classes I will teach this coming year.  While we were  at the NSBF in Texas, the director of the facility, Danny Ball, invited us (teachers) to submit student experiments that can piggyback on future balloon missions.   After these are reviewed, they can be flown and 

recovered with other payloads, recovered and mailed back to the school.   I would like to take advantage of this offer and use it as a means to teach about the structure of the atmosphere.  The class will speculate, then learn about the environmental and chemical conditions at different altitudes in the atmosphere.  Following this they will be assigned to propose experiments that could actually be carried aloft to measure these  conditions or their effects on some other object.  We will then choose a project in each class, construct it and send it to Palestine.   Students will all write the project up as a lab report, first predicting what they expect the results will be based on hypothesis they invent from their 

knowledge.

Additionally I plan to include in the teaching of this subject, a tethered launch of a weather balloon from the high school campus.   We did this while we were in Palestine, with the assistance of some of the crew at the facility.  We sent aloft a Vernier data recorder with temperature, barometric pressure, and  relative humidity detectors.   The balloon was stopped every 100 ft. going up and  the time recorded so we could correlate the altitudes of the data from the recorder when it was later viewed on the computer.

Additionally we made a second launch with this balloon, sending up an electrode which

was continuos to the ground, connected to an electrometer.  The purpose was to see if we could detect and measure the vertical voltage gradient in the atmosphere.  We also sent aloft a digital camera on this flight which automatically took a photo every 1 minute, looking back down at the ground. The photos were successful, trouble with the electrode negated successful data from the electrometer.  I plan to have students design a way to

take aerial photos from the weather balloon we launch.

Finally I am intending to use gamma ray and cosmic ray photon events which  are recorded from the GLAST instrument on the flight (which will be on the  website) to use as a conservation of momentum example for students to work through in physics class.  These events appear as traces transiting through detector planes.  A Calorimeter records the energy of the particles, if we assume the initial particle type (determined by SCIPP) we can use the mass to determine velocity and momentum.  To make this analysis more real for the  students, this lesson will be preceded by a cloud chamber observing activity where they can observe actual particle tracks and the effects of shielding.

This was a very successful summer program, it used knowledge I had gained during the previous two summers (regarding particle physics and GLAST) and extended this into a new and unexpected arena.  I feel the experience and materials generated from the balloon flight will easily be transferred to the  classroom.  The issues and spirit of ballooning are readily grasped by high schoolers and it will provide excitement and inspiration when actively pursued.

