Experiment  1



Direction  vrs.  Count Rate
Purpose: To determine the dependence of count rate, at a given altitude, on direction ( NSEW) 

Equipment:

      Portable Cosmic Ray Detector, 

       compass

Procedure:

1. Make sure your detector is level and facing East.

2. Record your data in the data table below.

3. Repeat your measurement for a total of five times

4. Find the average value.

5. Rotate your detector to North and repeat steps 2-4
6. Rotate your detector to West and repeat steps 2-4
7. Rotate your detector to South and repeat steps 2-4
Data table I      

	Direction
	Trial 

    1
	      2
	       3
	    4
	    5
	AVE Count rate

	East
	
	
	
	
	
	

	North
	
	
	
	
	
	

	West
	
	
	
	
	
	

	South
	
	
	
	
	
	


What is the relationship between direction and count rate based on the data you collected?

Make a graph of average count rate vrs direction
Experiment 2

 Count Rate Vrs Angle Up From Horizontal

Purpose

To establish a relationship between count rate and the angle which the detector makes with horizontal. Also, to discover the primary direction of cosmic rays relative to the Earth’s surface.

Equipment

 cosmic ray Detector

Procedure

1. repeat the steps in experiment 1

2. tilt the detector 10 degrees and repeat #1

3. tilt the detector 10 more degrees (to 20 degrees) and repeat #1

4. tilt the detector 10 more degrees, for every 10 degree increment, all the way to 90 degrees and measure the count rate at each 10 degree increment five times

5. find and record all your average values for each angle

6. make a graph of count rate vrs angle

7. examine your graph and attempt to determine which function connects count rate with angle

Data Table   II

	Angle with horizontal
	Trial 

   1
	   2
	   3
	   4
	   5
	Ave count rate

	    00
	
	
	
	
	
	

	  10
	
	
	
	
	
	

	  20
	
	
	
	
	
	

	  30
	
	
	
	
	
	

	  40
	
	
	
	
	
	

	  50
	
	
	
	
	
	

	  60
	
	
	
	
	
	

	  70
	
	
	
	
	
	

	  80
	
	
	
	
	
	

	  90
	
	
	
	
	
	


How does the count rate vary with angle of the detector from  horizontal ?  Use a graphing calculator to find the function.

 Do cosmic rays come in from space vertically ?

Experiment 3

 Count Rate Vrs Altitude (Low Altitude)

Purpose
 
To establish a relationship between altitude and count rate

Equipment

   the CHICOs Portable Cosmic Ray Detector

   a 12 volt power supply (Car cigarette lighter/power source)     means of transportation up in the (low-altitude) mountains

 an altimeter
Procedure

1. Determine locations in your area that maximize a difference in altitude
2. Follow steps in experiment 1 (obtain five values each time you stop)

3. Record your count rates and your altitude in the data table for experiment 3.

4. Proceed to next location  of altitude gain

5. Find all your average values and make a graph of count rate vrs altitude.

Data Table             Experiment 3

	Location and GPS
	Altitude according to DG 
	Trial

   1
	   2
	   3
	   4
	   5
	Ave count rare

	
	    
	
	
	
	
	
	

	
	  
	
	
	
	
	
	

	
	  
	
	
	
	
	
	

	
	  
	
	
	
	
	
	

	
	  
	
	
	
	
	
	

	
	  
	
	
	
	
	
	

	
	  
	
	
	
	
	
	

	
	  
	
	
	
	
	
	

	
	  
	
	
	
	
	
	

	
	  
	
	
	
	
	
	

	
	 
	
	
	
	
	
	

	
	 
	
	
	
	
	
	

	
	 
	
	
	
	
	
	


How does altitude relate to count rate ?

Make a graph of count rate vrs altitude.

Try to decide which function best describes your graph.

Experiment 4

 Count Rate Vrs Altitude (High Altitude)

Purpose
 
To establish a relationship between altitude and count rate

Equipment

     the CHICOs Portable Cosmic Ray Detector

    a 12 volt power supply (Car cigarette lighter/power source)

    means of transportation with a 12v power source, for travel up in the (high-altitude) mountains

   an altimeter (A Casio Pathfinder multi-purpose watch will work, also any GPS device which gives altitude is OK, but it’s slower )

Procedure

1. Drive your detector to the beach

2. Zero out your altimeter

3. Follow steps 3-5 in experiment 1

4. Record your count rates and your altitude in the following table.

5. Proceed up the road to 500 feet of altitude gain

6. Do steps 3 and 4, be sure to obtain  at least five values each time you stop.

7. Continue up the highway every 500 feet of altitude gain till you get to the highest point you can drive.

8.  Find all your average values and make a graph of count rate vrs altitude.  If you can get to 10,000 feet, the graph would be more revealing. This means you may have to drive over a  few hundred miles.

Data Table             Experiment 4

	Altitude ( Ft )
	Trial

   1
	   2
	   3
	   4
	   5
	Ave

	    0
	
	
	
	
	
	

	  500
	
	
	
	
	
	

	  1000
	
	
	
	
	
	

	  1500
	
	
	
	
	
	

	  2000
	
	
	
	
	
	

	  2500
	
	
	
	
	
	

	  3000
	
	
	
	
	
	

	  3500
	
	
	
	
	
	

	  4000
	
	
	
	
	
	

	  4500
	
	
	
	
	
	

	  5000
	
	
	
	
	
	

	  5500
	
	
	
	
	
	

	  6000
	
	
	
	
	
	

	  6500
	
	
	
	
	
	

	  7000
	
	
	
	
	
	

	  7500
	
	
	
	
	
	

	  8000
	
	
	
	
	
	

	  8500
	
	
	
	
	
	

	  9000
	
	
	
	
	
	

	  9500 
	
	
	
	
	
	

	 10,000
	
	
	
	
	
	


How does altitude relate to count rate ?

Make a graph of count rate vrs altitude.

Try to find a function which describes the relationship between altitude and count rate.

Experiment 5: 

    Underground
 Equipment:

      Altimeter, meter stick, 5-meter rope, CHICOS Portable Cosmic Ray Detector with portable 12 v dc source and wagon, digital still camera 

Procedure:

I. Determine dimensions of the tunnel and the overbearing rock and soil without a geological contour map 

a. Place the 5-meter rope vertically along the side of the entrance to the tunnel and take a close ( 10m ) picture of the entrance. Later, from the photo, determine the height of the tunnel entrance with a dividers, using the image of the 5m rope as a measuring unit.

b. Back up 100m or so from the tunnel entrance and take another photo of the tunnel entrance showing the top of the overbearing rock and soil. Measure the actual distance from the tunnel face to where you took the picture.

c. Measure the distance from the tunnel entrance to the middle  of the tunnel to get the length of the tunnel

d. Use the measured dimensions to find the height of the overbearing rock, assuming it is nearly cylindrical in shape

e. Use this assumption and the measured dimensions to create a thickness v count rate curve.

II. Determine the count rate v depth into the tunnel data

           a.  record the altitude of the tunnel          

         b. measure the count rate out side of the tunnel, repeat 5 times and find the average

        c. measure the count rate at the entrance to the tunnel

                  d. proceed 10 m into the tunnel and find the count rate

                  e. proceed another 10 m and count again

       f. continue to the middle of the tunnel


III.     Proceed to Dr. Walter Gekelman’s plasma Physics lab at UCLA

a. Measure count rate at the entrance to the building ( find altitude)

b. proceed to basement lab

c. measure  count rate at the entrance to the lab

d. proceed to the middle of the lab and measure

e. proceed to the far end of the lab and measure

f. determine the composition of the roof to Walter’s lab

          IV. Proceed to as many other tunnels and caves as possible and collect data

V. Produce graphs of count rate v thickness. ( thickness profile)

Experiment 5:   Underground Detection

Data Table

	Location ( GPS)
	

	Length of Tunnel
	

	Initial Count Outside of Tunnel
	

	Elevation of Tunnel Entrance
	

	Type of Rock/Soil
	


	Location
	Counts/min

    1                    
	  2
	3
	  4
	  5
	Average

Value
	Check

	Entrance
	
	
	
	
	
	
	

	   10 m
	
	
	
	
	
	
	

	   20
	
	
	
	
	
	
	

	   30
	
	
	
	
	
	
	

	   40
	
	
	
	
	
	
	

	   50
	
	
	
	
	
	
	

	   60
	
	
	
	
	
	
	

	   70
	
	
	
	
	
	
	

	   80
	
	
	
	
	
	
	

	   90
	
	
	
	
	
	
	

	  100
	
	
	
	
	
	
	


Spin-offs

a. Once several sets of data have been accumulated, values an attenuation value can be assigned to each material through which the radiation has passed. Just calculate the difference in depth and divide it into the difference in count rate. Do this for each 10 m increment and find an average.

b. Also, you can effectively take a COSMIC RAY IMAGE of the overbearing rock structure in a tunnel, by just continuing to read values all the way to the other end of the tunnel. Take a value every 10 meters all the way from one end to the other. As you pass the minimum value for cosmic rays( the maximum attenuation) you will eventually re-acquire some value which will begin to increase as the rock overhead gets thinner. The resulting  single line series of values, paints a linear slice of the rock structure as cosmic rays see it. This works only in tunnels with two ends through a mountain.

