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      Two-body Newtonian Gravitation
    

    
      Simulation of Newtonian gravitation for a two-body system. The 
      simulation panel is a visualisation of the motion of the two bodies, the 
      larger one (red) of mass M and the smaller one (blue) of mass m. 
      The first graph plots energy as a function of time. The second graph 
      plots analytic expressions of energy as a function of radial position.
    

    
      Instructions
    

    
      Vary the ratio of masses M/m. You can also vary the initial 
      radial velocity of the smaller (blue) mass. The simulation automatically 
      sets the initial conditions for the larger (red) mass such that the 
      centre of mass (white) is at the centre of the panel and is stationary. 
      The initial tangential velocities are also chosen automatically to 
      default to a circular orbit when the initial radial velocity is zero.
    

    
      Interpreting the Graphs
    

    
      In the first graph, the red line is the kinetic energy of the larger 
      (red) mass, while the blue line is the kinetic energy of the smaller 
      (blue) mass. The black line is the gravitational potential energy of 
      their interaction, while the dashed line is the total energy (if shown). 
      These are calculated as the simulation is running.
    

    
      
    

    
      In the second graph, the analytic form for the effective radial 
      potential is initially shown, as a function of the (radial) distance of 
      the smaller mass from the centre of mass (origin). An exact expression 
      involving m/M is used. The total energy is shown as a dashed 
      line. The radial potential is calculated and traced when the simulation 
      is running. U_{eff} is obtained by subtracting the contribution to 
      the kinetic energies of the radial velocities, from the total energy of 
      the system.
    

  
  
    

    

  
      Copyright and conditions of use

      
      This ePub was created by its author using the Easy Java/Javascript Simulations modeling and authoring tool,       and has been released under a Creative Commons Attribution-NonCommercial-ShareAlike license.       [image: Creative Commons Attribution-NonCommercial-ShareAlike]
      

      
      This material is free for non-commercial purposes and lets others remix, tweak, and build upon this work non-commercially,      as long as they credit the author and license their new creations under the identical terms.       For other uses, permission must be obtained both from the ePub author and from the creators of the EjsS authoring tool and code library.
      

      
        For more information on Easy Java/Javascript Simulations, please visit the EjsS website.
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/** 
 *  @fileoverview TextResizeDetector
 * 
 *  Detects changes to font sizes when user changes browser settings
 *  <br>Fires a custom event with the following data:<br><br>
 * 	iBase  : base font size  	
 *	iDelta : difference in pixels from previous setting<br>
 *  	iSize  : size in pixel of text<br>
 *  
 *  * @author Lawrence Carvalho carvalho@uk.yahoo-inc.com
 * @version 1.0
 */

/**
 * @constructor
 */
TextResizeDetector = function() { 
    var el  = null;
	var iIntervalDelay  = 200;
	var iInterval = null;
	var iCurrSize = -1;
	var iBase = -1;
 	var aListeners = [];
 	var createControlElement = function() {
	 	el = document.createElement('span');
		el.id='textResizeControl';
		el.innerHTML='&#160;';
		el.style.position="absolute";
		el.style.left="-9999px";
		var elC = document.getElementById(TextResizeDetector.TARGET_ELEMENT_ID);
		// insert before firstChild
		if (elC)
			elC.insertBefore(el,elC.firstChild);
		iBase = iCurrSize = TextResizeDetector.getSize();
 	};

 	function _stopDetector() {
		window.clearInterval(iInterval);
		iInterval=null;
	};
	function _startDetector() {
		if (!iInterval) {
			iInterval = window.setInterval('TextResizeDetector.detect()',iIntervalDelay);
		}
	};
 	
 	 function _detect() {
 		var iNewSize = TextResizeDetector.getSize();
		
 		if(iNewSize!== iCurrSize) {
			for (var 	i=0;i <aListeners.length;i++) {
				aListnr = aListeners[i];
				var oArgs = {  iBase: iBase,iDelta:((iCurrSize!=-1) ? iNewSize - iCurrSize + 'px' : "0px"),iSize:iCurrSize = iNewSize};
				if (!aListnr.obj) {
					aListnr.fn('textSizeChanged',[oArgs]);
				}
				else  {
					aListnr.fn.apply(aListnr.obj,['textSizeChanged',[oArgs]]);
				}
			}

 		}
 		return iCurrSize;
 	};
	var onAvailable = function() {
		
		if (!TextResizeDetector.onAvailableCount_i ) {
			TextResizeDetector.onAvailableCount_i =0;
		}

		if (document.getElementById(TextResizeDetector.TARGET_ELEMENT_ID)) {
			TextResizeDetector.init();
			if (TextResizeDetector.USER_INIT_FUNC){
				TextResizeDetector.USER_INIT_FUNC();
			}
			TextResizeDetector.onAvailableCount_i = null;
		}
		else {
			if (TextResizeDetector.onAvailableCount_i<600) {
	  	 	    TextResizeDetector.onAvailableCount_i++;
				setTimeout(onAvailable,200)
			}
		}
	};
	setTimeout(onAvailable,500);

 	return {
		 	/*
		 	 * Initializes the detector
		 	 * 
		 	 * @param {String} sId The id of the element in which to create the control element
		 	 */
		 	init: function() {
		 		
		 		createControlElement();		
				_startDetector();
 			},
			/**
			 * Adds listeners to the ontextsizechange event. 
			 * Returns the base font size
			 * 
			 */
 			addEventListener:function(fn,obj,bScope) {
				aListeners[aListeners.length] = {
					fn: fn,
					obj: obj
				}
				return iBase;
			},
			/**
			 * performs the detection and fires textSizeChanged event
			 * @return the current font size
			 * @type {integer}
			 */
 			detect:function() {
 				return _detect();
 			},
 			/**
 			 * Returns the height of the control element
 			 * 
			 * @return the current height of control element
			 * @type {integer}
 			 */
 			getSize:function() {
	 				var iSize;
			 		return el.offsetHeight;
		 		
		 		
 			},
 			/**
 			 * Stops the detector
 			 */
 			stopDetector:function() {
				return _stopDetector();
			},
			/*
			 * Starts the detector
			 */
 			startDetector:function() {
				return _startDetector();
			}
 	}
 }();

TextResizeDetector.TARGET_ELEMENT_ID = 'doc';
TextResizeDetector.USER_INIT_FUNC = null;
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