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Appendix VII 
Java Code for Calculating Solid Angle Coverage                Marco Arosio 
 
package ma.CosmicRayDetector; 
 
import java.io.*; 
import java.util.*; 
 
public class SolidAngle { 
     
public SolidAngle(double xvalue, double yvalue, double zvalue)  
                                                                                  { x = xvalue; y = yvalue; 
z=zvalue;} 
     
// to generate random vectors: 
     
    private double x; 
    private double y; 
    private double z; 
     
    public double getxcomponent(){return x;} 
    public double getycomponent(){return y;} 
    public double getzcomponent(){return z;} 
     
    public static SolidAngle vectorGenerator (){double theta 
=Math.PI*Math.random(); 
                                                                           double phi = 
2*Math.PI*Math.random(); 
                                                                           double ax = 
Math.sin(theta)*Math.cos(phi); 
                                                                           double a y = 
Math.sin(theta)*Math.sin(phi); 
                                                                           double az =Math.cos(theta); 
                                                                         SolidAngle randomvector= new 
SolidAngle(ax,ay,az); 
                                                                           return randomvector; 
    } 
     
     
    // to generate parametric lines of the form r= P +At:  
     
    static double d; 
    static double px; 
    static double py; 
     
    public SolidAngle lineGenerator(){double t=d/vectorGenerator().getzcomponent(); 
                                                             double rx = px + 
vectorGenerator().getxcomponent()*t; 
                                                             double ry = py + 
vectorGenerator().getycomponent()*t; 
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                                                             SolidAngle randomline =new 
SolidAngle(rx,ry,d); 
                                                             return randomline; 
    } 
     
// to check if the lines are intersecting the area of the top insulator: 
    
   static double insulatorLength; 
   static double insulatorWidth; 
    
   public boolean intersection(){ 
                    if((x < insulatorLength && x > 0)&&(y < insulatorWidth && y > 
0)){return true;} 
                    else{return false;} 
    } 
     
    
   // to calculate the solid angle covered: 
     
    static double solidAngleCovered(double totalNumberOfParticles, double 
NoOfIntersections){ 
                                 double solid 
=4*Math.PI*(NoOfIntersections/totalNumberOfParticles); 
                                  return solid; 
    } 
      
     
    public static void main(String[] args) { 
         
        System.out.println("SOLID ANGLE COVERAGE OF COSMIC RAY 
DETECTOR"); 
     
        System.out.println("\n"); 
     
         
    String valuea=""; 
    final boolean enteringData=true;     
    final double RETURN = 10; 
     
    System.out.println("Enter insulator length: "); 
     
    while(enteringData) { 
    try{ 
        int length = System.in.read(); 
        if(length==RETURN) break; 
        char charlength= (char) length; 
        valuea +=charlength;} 
                             
        catch(java.io.IOException e){System.out.println("Error reading from 
keyboard");} 
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    }   
     
       
      StringTokenizer st1 =new StringTokenizer(valuea); 
      String s1 =st1.nextToken(); 
      Double d1 = new Double(s1); 
      insulatorLength= d1.doubleValue(); 
    System.out.println("the typed value is "+insulatorLength);   
    System.out.println("\n"); 
       
    String valueb=""; 
    System.out.println("Enter insulator width:"); 
       
    while(enteringData) { 
    try{ 
        int width = System.in.read(); 
        if(width==RETURN) break; 
        char charwidth = (char) width; 
        valueb += charwidth; 
      } 
                             
    catch(java.io.IOException e){System.out.println("Error reading from keyboard");} 
    }   
     
      StringTokenizer st2 =new StringTokenizer(valueb); 
      String s2 =st2.nextToken(); 
      Double d2 = new Double(s2); 
      insulatorWidth= d2.doubleValue(); 
      //System.out.println("the typed value is "+insulatorWidth);   
     
       
    System.out.println("\n"); 
     
    String valuec=""; 
    System.out.println("Enter insulator gap:"); 
       
    while(enteringData) { 
    try{ 
        int gap = System.in.read(); 
        if(gap==RETURN) break; 
        char chargap = (char) gap; 
        valuec += chargap; 
      } 
                             
    catch(java.io.IOException e){System.out.println("Error reading from keyboard");} 
    }   
     
      StringTokenizer st3 =new StringTokenizer(valuec); 
      String s3 =st3.nextToken(); 
      Double d3 = new Double(s3); 
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      d = d3.doubleValue(); 
      //System.out.println("the typed value is "+d);   
     
     
    System.out.println("\n"); 
     
    int j=0; 
    int h=0; 
    int k=0; 
     
    for(px=0; px < insulatorLength; px = px+0.1) { 
            for(py=0; py < insulatorWidth; py = py+0.1){ 
                                   for(int m=0; m<100;m=m+1){ 
                                                            j = j+1; 
                                                            SolidAngle myrandomvector = 
vectorGenerator();  
                                                            SolidAngle myrandomline = 
myrandomvector.lineGenerator(); 
                                                            if(myrandomline.intersection()){h=h+1;}  
                                                            else{k=k+1;} 
  
       }   
    } 
     
     
    } 
    
   System.out.println("Number of scattered random particles: "+j);  
   System.out.println(h+" particles went through the top insulator"); 
   System.out.println(k+" particles missed the top insulator"); 
    
   System.out.println("\n"); 
 
   System.out.println("The solid angle covered by these dimensions is "+ 
solidAngleCovered(j,h)); 
} 
} 
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Appendix VIII 
SLAC Data                                                                            Manuel Kurdian 
 
The data shown below were used for the calculation of the solid angle subtended by 
the SLAC detector in section 4.2.  The data readings are for 20 intervals of 27 minutes 
between Wed, 12 Feb 2003 09:00:00 and Wed, 12 Feb 2003 18:00:00 (PDT). 
This data was acquired from the website: 
http://www2.slac.stanford.edu/vvc/cosmicrays/crdatacenter.htm1 
 
Table of Flux vs. Time  
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Table of Rate vs Time  

 
 
The tables show the interval number in the first column, the date and time 
corresponding to the (approximate) centre of the interval in the second column. 
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