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Prime Constellation 

Counting Functions 
Techniques for counting Prime Constellations between P(n) and P(n)^2 

Abstract 
This paper presents functions which calculate the number of occurrences of prime 
constellations between a given prime ���� and �����.  An examination of these functions is 
presented and an empiric demonstration is provided as to why these constellations occur 
infinitely.  Finally a link between primes and the Pareto Distribution is discussed as to 
implications between primes and natural phenomena. 
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Abstract 

This paper presents functions which calculate the number of occurrences of prime constellations between a given prime 
���� and �����.  An examination of these functions is presented and an empiric demonstration is provided as to why 
these constellations occur infinitely.  Finally a link between primes and the Pareto Distribution is discussed as to 
implications between primes and natural phenomena. 

P(N) 

����: ��1� 	 3, ��2� 	 5, ��3� 	 7, ��4� 	 11, … 

P(n)# -- Primorial 

����# 	 2 � ��1� �  ��2� � … � ���� 

Prime Candidates 

The number of 0’s in Pat(2n+1,n) 

������������������ 	  ����������������� � 1� � ����� � 1�; ����������������1� 	 2 

or expanded… 

������������������ 	 ���1� � 1� � ���2� � 1� � … � ����� � 1� 

Twin Candidates 

The number of 00’s in Pat(2n+1,n) 

����������������� 	  ���������������� � 1� � ����� � 2�; ���������������1� 	 1 

or expanded… 

����������������� 	 ���1� � 2� � ���2� � 2� � … � ����� � 2� 

Triplet Candidates 

The number of 0010’s in Pat(2n+1,n) 

���� ��������������� 	  ���� �������������� � 1� � ����� � 3�; ���� �������������2� 	 2 

or expanded… 

���� ��������������� 	 ���2� � 3� � ���3� � 3� � … � ����� � 3� 
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Quadruplet Candidates 

The number of 00100’s in Pat(2n+1,n) 

!"���"� ��������������� 	  !"���"� �������������� � 1� � ����� � 4�; !"���"� �������������2� 	 1 

or expanded… 

!"���"� ��������������� 	 ���2� � 3� � ���3� � 3� � … � ����� � 3� 

#primes[P(n)->P(n)^2] 

The number of actual primes between P(n) and P(n) squared 

#������#���� $ �����% 	 &
����������������� � 1�

��� � 1�#
� '����� � ����() �  � �  *+,-��� � 0.145348 

or expanding candidates and the primorial… 

#������#���� $ �����%

	 &
���1� � 1� � ���2� � 1� � … � ���� � 1� � 1�

2 � ��1� � ��2� � … � ��� � 1� � '����� � ����() �  � �  *+,-��� � 0.145348 

#twins[P(n)->P(n)^2] 

The number of actual twins between P(n) and P(n) squared 

#�����#���� $ �����% 	 &
���������������� � 1�

��� � 1�#
� '����� � ����() �  � �  *+,-��� � 0.058652 

or expanding candidates and the primorial… 

#�����#���� $ �����%

	 &
���1� � 2� � ���2� � 2� � … � ���� � 1� � 2�

2 � ��1� � ��2� � … � ��� � 1� � '����� � ����() �  � �  *+,-��� � 0.058652 

#triplets[P(n)->P(n)^2] 

The number of actual triplets between P(n) and P(n) squared 

#���� ���#���� $ �����% 	 &
���� �������������� � 1�

��� � 1�#
� '����� � ����() �  � �  *+,-��� � 0.02881 

or expanding candidates and the primorial… 
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#���� ���#���� $ �����%

	 &
���2� � 3� � ���3� � 3� � … � ���� � 1� � 3�

2 � ��1� � ��2� � … � ��� � 1� � '����� � ����() �  � �  *+,-��� � 0.02881 

#quadruplets[P(n)->P(n)^2] 

The number of actual quadruplets between P(n) and P(n) squared 

#!"���"� ���#���� $ �����% 	 &
!"���"� �������������� � 1�

��� � 1�#
� '����� � ����() �  � �  *+,-��� � 0.00718 

or expanding candidates and the primorial… 

#!"���"� ���#���� $ �����%

	 &
���2� � 4� � ���3� � 4� � … � ���� � 1� � 4�

2 � ��1� � ��2� � … � ��� � 1� � '����� � ����() �  � �  *+,-��� � 0.00718 

Java Code 

This java code was used to test the predictions of the counting functions. 

import java.math.BigDecimal; 
import java.math.BigInteger; 
import java.math.MathContext; 
import java.util.HashMap; 
import java.util.Map; 
 
public class Twins { 
    private static BigDecimal getRoot(BigDecimal value) { 
        BigDecimal ZERO = new BigDecimal(0.0); 
        BigDecimal ONE = new BigDecimal(1.0); 
        BigDecimal TWO = new BigDecimal(2.0); 
        if (value.compareTo(ZERO) <= 0) return null; 
        BigDecimal approx = getApproximation(value); 
        BigDecimal last = ZERO; 
        BigDecimal guess = new BigDecimal(approx.toString()); 
        BigDecimal error = ZERO; 
 
        int iterations = 0; 
        int maxIterations = 100; 
        int scale = 40; 
        boolean more = true; 
 
        while (more) { 
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            last = guess; 
            guess = value.divide(guess, scale, BigDecimal.ROUND_HALF_UP); 
            guess = guess.add(last); 
            guess = guess.divide(TWO, scale, BigDecimal.ROUND_HALF_UP); 
            error = value.subtract(guess.multiply(guess)); 
            if (++iterations >= maxIterations) { 
                more = false; 
            } 
            else if (last.equals(guess)) { 
                more = error.abs().compareTo(ONE) >= 0; 
            } 
        } 
        return guess; 
    } 
 
    private static BigDecimal getApproximation(BigDecimal value) { 
        BigDecimal ONE = new BigDecimal(1.0); 
        BigInteger bInt = value.toBigInteger(); 
        int length = bInt.toString().length(); 
        if ((length % 2) == 0) { 
            length--; 
        } 
        length/=2; 
        BigDecimal guess = ONE.movePointRight(length); 
        return guess; 
    } 
 
    private static Map<BigInteger,Boolean>isPrimeCache = new HashMap<BigInteger,Boolean>(); 
    public static boolean isPrime(BigInteger test) 
    { 
        Boolean cachedResult = isPrimeCache.get(test); 
        if(cachedResult!=null) 
          return cachedResult.booleanValue(); 
        BigDecimal sqrt = new BigDecimal(test); 
        sqrt = getRoot(sqrt); 
        sqrt = sqrt.round(MathContext.UNLIMITED); 
        BigInteger sqrtInt = sqrt.toBigInteger(); 
        for(BigInteger i = new BigInteger("3"); sqrtInt.compareTo(i)>-1; i=i.add(new BigInteger("2"))) 
        { 
            if(test.remainder(i).compareTo(BigInteger.ZERO)==0) 
            { 
              isPrimeCache.put(test,Boolean.FALSE); 
              return false; 
            } 
        } 
        isPrimeCache.put(test,Boolean.TRUE); 
        return true; 
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    } 
    // return curr prime note I consider P(1) = 3 
    public static BigInteger P( BigInteger n ) { 
      BigInteger currPrime = new BigInteger("0"); 
      for ( BigInteger i = new BigInteger("3"); ; i = i.add(new BigInteger("2")) ) { 
        if ( isPrime( i ) ) { 
          currPrime = currPrime.add(BigInteger.ONE); 
        } 
        if ( currPrime.compareTo(n)==0 ) return i; 
      } 
    } 
    // returns the number of 0's in Pat(f(n),n) 
    public static BigInteger primeCandidates( BigInteger n ) { 
      if ( n.compareTo(BigInteger.ONE) == 0 ) return new BigInteger("2"); 
      BigInteger nMinusOne = n.subtract(BigInteger.ONE); 
      BigInteger pnMinusOne = P(n).subtract(new BigInteger("1")); 
      return primeCandidates( nMinusOne ).multiply(pnMinusOne); 
    } 
    // returns the number of 00's in Pat(f(n),n) 
    public static BigInteger twinCandidates( BigInteger n ) { 
      if ( n.compareTo(BigInteger.ONE) == 0 ) return BigInteger.ONE; 
      BigInteger nMinusOne = n.subtract(BigInteger.ONE); 
      BigInteger pnMinusTwo = P(n).subtract(new BigInteger("2")); 
      return twinCandidates( nMinusOne ).multiply(pnMinusTwo); 
    } 
 
    // returns the number of 0010's in Pat(f(n),n) 
    public static BigInteger tripletCandidates( BigInteger n ) { 
      if ( n.compareTo(new BigInteger("2")) == 0 ) return new BigInteger("2"); 
      BigInteger nMinusOne = n.subtract(BigInteger.ONE); 
      BigInteger pnMinusThree = P(n).subtract(new BigInteger("3")); 
      return tripletCandidates( nMinusOne ).multiply(pnMinusThree); 
    } 
 
    // returns the number of 00100's in Pat(f(n),n) 
    public static BigInteger quadrupletCandidates( BigInteger n ) { 
      if ( n.compareTo(new BigInteger("2")) == 0 ) return new BigInteger("1"); 
      BigInteger nMinusOne = n.subtract(BigInteger.ONE); 
      BigInteger pnMinusFour = P(n).subtract(new BigInteger("4")); 
      return quadrupletCandidates( nMinusOne ).multiply(pnMinusFour); 
    } 
    public static BigInteger numberPrimesBetweenPnAndPnSquared(BigInteger n, boolean addCorrection) 
    { 
      if(n.compareTo(new BigInteger("2"))==-1) 
        return BigInteger.ZERO; //error 
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      BigInteger Pn = P(n); 
      BigInteger PnSquared = Pn.multiply(Pn); 
      BigInteger primorialIndex = n.subtract(BigInteger.ONE); 
      BigInteger result = primeCandidates(n.subtract(BigInteger.ONE)).multiply((PnSquared.subt
ract(Pn))); 
      // divide through by the primorial(n-1) 
      while(primorialIndex.compareTo(BigInteger.ZERO)==1) 
      { 
        result = result.divide(P(primorialIndex)); 
        primorialIndex = primorialIndex.subtract(BigInteger.ONE); 
      } 
      // my P(n) function omits 2 so we'll add it back into the primorial here 
      result = result.divide(new BigInteger("2")); 
      if(addCorrection) 
      { 
        double nDouble = n.doubleValue(); 
        double correction = Math.log10(nDouble)*0.145348; 
        nDouble *= correction; 
        double nDoubleSquared = nDouble*nDouble; 
        long nDoubleSquaredLong = Math.round(nDoubleSquared); 
        result = result.subtract(new BigInteger(String.valueOf(nDoubleSquaredLong))); 
      } 
      return result; 
    } 
 
    public static BigInteger numberTwinsBetweenPnAndPnSquared(BigInteger n, boolean addCorrection) 
    { 
      if(n.compareTo(new BigInteger("2"))==-1) 
        return BigInteger.ZERO; //error 
      BigInteger Pn = P(n); 
      BigInteger PnSquared = Pn.multiply(Pn); 
      BigInteger primorialIndex = n.subtract(BigInteger.ONE); 
      BigInteger result = twinCandidates(n.subtract(BigInteger.ONE)).multiply((PnSquared.subtr
act(Pn))); 
      // divide through by the primorial(n-1) 
      while(primorialIndex.compareTo(BigInteger.ZERO)==1) 
      { 
        result = result.divide(P(primorialIndex)); 
        primorialIndex = primorialIndex.subtract(BigInteger.ONE); 
      } 
      // my P(n) function omits 2 so we'll add it back into the primorial here 
      result = result.divide(new BigInteger("2")); 
      if(addCorrection) 
      { 
        double nDouble = n.doubleValue(); 
        double correction = Math.log10(nDouble)*0.058652; 
        nDouble *= correction; 
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        double nDoubleSquared = nDouble*nDouble; 
        long nDoubleSquaredLong = Math.round(nDoubleSquared); 
        result = result.subtract(new BigInteger(String.valueOf(nDoubleSquaredLong))); 
      } 
      return result; 
    } 
 
    public static BigInteger numberTripletsBetweenPnAndPnSquared(BigInteger n, boolean addCorrection) 
    { 
      if(n.compareTo(new BigInteger("3"))==-1) 
        return BigInteger.ZERO; //error 
      BigInteger Pn = P(n); 
      BigInteger PnSquared = Pn.multiply(Pn); 
      BigInteger primorialIndex = n.subtract(BigInteger.ONE); 
      BigInteger result = tripletCandidates(n.subtract(BigInteger.ONE)).multiply((PnSquared.su
btract(Pn))); 
      // divide through by the primorial(n-1) 
      while(primorialIndex.compareTo(BigInteger.ZERO)==1) 
      { 
        result = result.divide(P(primorialIndex)); 
        primorialIndex = primorialIndex.subtract(BigInteger.ONE); 
      } 
      // my P(n) function omits 2 so we'll add it back into the primorial here 
      result = result.divide(new BigInteger("2")); 
      if(addCorrection) 
      { 
        double nDouble = n.doubleValue(); 
        double correction = Math.log10(nDouble)*0.02881; 
        nDouble *= correction; 
        double nDoubleSquared = nDouble*nDouble; 
        long nDoubleSquaredLong = Math.round(nDoubleSquared); 
        result = result.subtract(new BigInteger(String.valueOf(nDoubleSquaredLong))); 
      } 
      return result; 
    } 
 
    public static BigInteger numberQuadrupletsBetweenPnAndPnSquared(BigInteger n, boolean addCorrection) 
    { 
      if(n.compareTo(new BigInteger("3"))==-1) 
        return BigInteger.ZERO; //error 
      BigInteger Pn = P(n); 
      BigInteger PnSquared = Pn.multiply(Pn); 
      BigInteger primorialIndex = n.subtract(BigInteger.ONE); 
      BigInteger result = quadrupletCandidates(n.subtract(BigInteger.ONE)).multiply((PnSquared
.subtract(Pn))); 
      // divide through by the primorial(n-1) 
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      while(primorialIndex.compareTo(BigInteger.ZERO)==1) 
      { 
        result = result.divide(P(primorialIndex)); 
        primorialIndex = primorialIndex.subtract(BigInteger.ONE); 
      } 
      // my P(n) function omits 2 so we'll add it back into the primorial here 
      result = result.divide(new BigInteger("2")); 
      if(addCorrection) 
      { 
        double nDouble = n.doubleValue(); 
        double correction = Math.log10(nDouble)*0.00718; 
        nDouble *= correction; 
        double nDoubleSquared = nDouble*nDouble; 
        long nDoubleSquaredLong = Math.round(nDoubleSquared); 
        result = result.subtract(new BigInteger(String.valueOf(nDoubleSquaredLong))); 
      } 
      return result; 
    } 
    public static BigInteger numPrimePnToPnSquared(BigInteger n) 
    { 
      if(n.compareTo(new BigInteger("2"))==-1) 
        return BigInteger.ZERO; //error 
      BigInteger Pn = P(n); 
      BigInteger PnSquared = Pn.multiply(Pn); 
      BigInteger numPrime = BigInteger.ZERO; 
      for (BigInteger i=Pn.add(new BigInteger("2")); i.compareTo(PnSquared)==-1; i = i.add(new BigInteger("2"))) 
        if ( isPrime( i ) ) numPrime = numPrime.add(BigInteger.ONE); 
      return numPrime; 
    } 
    public static BigInteger numTwinPnToPnSquared(BigInteger n) 
    { 
      if(n.compareTo(new BigInteger("2"))==-1) 
        return BigInteger.ZERO; //error 
      BigInteger Pn = P(n); 
      BigInteger PnSquared = Pn.multiply(Pn); 
      BigInteger numTwin = BigInteger.ZERO; 
      for (BigInteger i=Pn.add(new BigInteger("2")); i.compareTo(PnSquared)==-1; i = i.add(new BigInteger("2"))) 
        if ( isPrime( i ) && isPrime(i.add(new BigInteger("2"))) ) numTwin = numTwin.add(BigInteger.ONE); 
      return numTwin; 
    } 
 
    public static BigInteger numTripletPnToPnSquared(BigInteger n) 
    { 
      if(n.compareTo(new BigInteger("2"))==-1) 
        return BigInteger.ZERO; //error 
      BigInteger Pn = P(n); 
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      BigInteger PnSquared = Pn.multiply(Pn); 
      BigInteger numTriplet = BigInteger.ZERO; 
      for (BigInteger i=Pn.add(new BigInteger("2")); i.compareTo(PnSquared)==-1; i = i.add(new BigInteger("2"))) 
        if ( isPrime( i ) && isPrime(i.add(new BigInteger("2"))) && isPrime(i.add( new BigInteger("6"))) ) numTriplet = n
umTriplet.add(BigInteger.ONE); 
      return numTriplet; 
    } 
 
    public static BigInteger numQuadrupletPnToPnSquared(BigInteger n) 
    { 
      if(n.compareTo(new BigInteger("2"))==-1) 
        return BigInteger.ZERO; //error 
      BigInteger Pn = P(n); 
      BigInteger PnSquared = Pn.multiply(Pn); 
      BigInteger numQuadruplet = BigInteger.ZERO; 
      for (BigInteger i=Pn.add(new BigInteger("2")); i.compareTo(PnSquared)==-1; i = i.add(new BigInteger("2"))) 
        if ( isPrime( i ) && isPrime(i.add(new BigInteger("2"))) && isPrime(i.add( new BigInteger("6"))) && isPrime(i.ad
d( new BigInteger("8"))) ) numQuadruplet = numQuadruplet.add(BigInteger.ONE); 
      return numQuadruplet; 
    } 
 
    public static void main(String[] args) { 
      // examining the #Primes[P(n)->P(n)^2] formula 
      System.out.println( "---------------------------------------------------------" ); 
      System.out.println( "EXAMINING THE #Primes[P(n)->P(n)^2] AND #Primes_Corrected[P(n)-
>P(n)^2] FORMULAE" ); 
      for ( int x = 2; x < 400; x++ ) { 
        BigInteger numPrimes = numberPrimesBetweenPnAndPnSquared( new BigInteger(String.valueOf(x)), fa
lse ); 
        BigInteger numPrimesCorrected = numberPrimesBetweenPnAndPnSquared( new BigInteger(String.val
ueOf(x)), true ); 
        BigInteger actualPrimes = numPrimePnToPnSquared(new BigInteger(String.valueOf(x))); 
        System.out.println( "#Primes[P(" + x + ")->P(" + x + ")^2] = " + numPrimes 
            + "; #Primes_Corrected[P(" + x + ")->P(" + x + ")^2] = " + numPrimesCorrected 
            + "; actual number primes in this interval = " + actualPrimes 
            + "; (numPrimesCorrected-actualPrimes) = " + (numPrimesCorrected.longValue()-
actualPrimes.longValue())); 
      } 
      // examining the #Twins[P(n)->P(n)^2] formula 
      System.out.println( "---------------------------------------------------------" ); 
      System.out.println( "EXAMINING THE #Twins[P(n)->P(n)^2] AND #Twins_Corrected[P(n)-
>P(n)^2] FORMULAE" ); 
      for ( int x = 2; x < 400; x++ ) { 
        BigInteger numTwins = numberTwinsBetweenPnAndPnSquared( new BigInteger(String.valueOf(x)), fals
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e ); 
        BigInteger numTwinsCorrected = numberTwinsBetweenPnAndPnSquared( new BigInteger(String.value
Of(x)), true ); 
        BigInteger actualTwins = numTwinPnToPnSquared(new BigInteger(String.valueOf(x))); 
        System.out.println( "#Twins[P(" + x + ")->P(" + x + ")^2] = " + numTwins 
            + "; #Twins_Corrected[P(" + x + ")->P(" + x + ")^2] = " + numTwinsCorrected 
            + "; actual number twins in this interval = " + actualTwins 
            + "; (numTwinsCorrected-actualTwins) = " + (numTwinsCorrected.longValue()-actualTwins.longValue())); 
      } 
      // examining the #Triplets[P(n)->P(n)^2] formula 
      System.out.println( "---------------------------------------------------------" ); 
      System.out.println( "EXAMINING THE #Triplets[P(n)->P(n)^2] AND #Triplets_Corrected[P(n)-
>P(n)^2] FORMULAE" ); 
      for ( int x = 3; x < 400; x++ ) { 
        BigInteger numTriplets = numberTripletsBetweenPnAndPnSquared( new BigInteger(String.valueOf(
x)), false ); 
        BigInteger numTripletsCorrected = numberTripletsBetweenPnAndPnSquared( new BigInteger(Stri
ng.valueOf(x)), true ); 
        BigInteger actualTriplets = numTripletPnToPnSquared(new BigInteger(String.valueOf(x))); 
        System.out.println( "#Triplets[P(" + x + ")->P(" + x + ")^2] = " + numTriplets 
            + "; #Triplets_Corrected[P(" + x + ")->P(" + x + ")^2] = " + numTripletsCorrected 
            + "; actual number triplets in this interval = " + actualTriplets 
            + "; (numTripletsCorrected-actualTriplets) = " + (numTripletsCorrected.longValue()-
actualTriplets.longValue())); 
      } 
 
      // examining the #Quadruplets[P(n)->P(n)^2] formula 
      System.out.println( "---------------------------------------------------------" ); 
      System.out.println( "EXAMINING THE #Quadruplets[P(n)->P(n)^2] AND #Quadruplets_Corrected[P(n)-
>P(n)^2] FORMULAE" ); 
      for ( int x = 3; x < 400; x++ ) { 
        BigInteger numQuadruplets = numberQuadrupletsBetweenPnAndPnSquared( new BigInteger(String.v
alueOf(x)), false ); 
        BigInteger numQuadrupletsCorrected = numberQuadrupletsBetweenPnAndPnSquared( new BigInte
ger(String.valueOf(x)), true ); 
        BigInteger actualQuadruplets = numQuadrupletPnToPnSquared(new BigInteger(String.valueOf(x))); 
        System.out.println( "#Quadruplets[P(" + x + ")->P(" + x + ")^2] = " + numQuadruplets 
            + "; #Quadruplets_Corrected[P(" + x + ")->P(" + x + ")^2] = " + numQuadrupletsCorrected 
            + "; actual number quadruplets in this interval = " + actualQuadruplets 
            + "; (numQuadrupletsCorrected-actualQuadruplets) = " + (numQuadrupletsCorrected.longValue()-
actualQuadruplets.longValue())); 
      } 
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    } 
} 

Results 

General Comments 

For all the constellations, prime, prime twins, prime triplets and prime quadruplets, when tested empirically using the 
supplied Java code, there was a strong correlation between the predicted number of constellations and the actual 
number of constellations.  Moreover, the error term did not seem to grow as a function of n.  The test was run for n up 
to 400.  Future tests on more powerful hardware may allow further confirmations of the relationship.  The raw data and 
a spreadsheet representation can be found in the endnotes.i ii 

Primes 

 
-100000

0

100000

200000

300000

400000

500000

600000

1 26 51 76 101 126 151 176 201 226 251 276 301 326 351 376

#PrimesCorrected

#ActualPrimes

error
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Twins 

 

 

Triplets 

 

-10000

0

10000

20000

30000

40000

50000

1 31 61 91 121 151 181 211 241 271 301 331 361 391

#TwinsCorrected

#ActualTwins

error

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

1 31 61 91 121 151 181 211 241 271 301 331 361 391

#TripletsCorrected

#ActualTriplets

error
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Quadruplets 

 

Discussion 

It appears that the relationships hold at least for n as large as 400.  The obvious question is does it continue to hold for 
larger n?  We must examine the constants that exist in the relationships.  Specifically, we need to examine the numbers, 
0.145348, 0.058652, 0.02881, and 0.00718 from the above equations.  We need to know if these numbers are constants, 
near constants or infinite precision constants?  That is to say… are these constants, with the supplied precision, 
sufficient to maintain the relationship?  Or, are these constants near constants?  This would mean that their values 
change over time and only perhaps offer a reasonable relationship for some large number of n.  Finally these may be 
infinite precision constants.  This means that the most significant digits never change, however, with larger and larger n, 
we would need more and more precision to maintain the relationship.  Taking 0.058452 from the #twins equation we 
can ask the question:  Is this number a constant, near constant or an infinite precision constant?  If this number is a 
constant, then we need not change it regardless of the n we pick.  The precision we use will relate then to the error 
(accuracy) with which we can make constellation predictions.  If this number be a near constant, then it would appear 
that the number 0.058452 is a good value for n<400 but perhaps it would need to be 0.06… or some other number for 
some larger n.  Finally if this number is an infinite precision constant, then the constant will always start with 0.058452… 
but as we use larger and larger n, we will need more and more digits (precision) to maintain the relationship to prevent 
the error term from growing.   

Next, can we use this data to infer anything about the size of the set of these constellations?  I.e. are prime twins infinite 
and can we use this data to determine it?  We can use this data to empirically determine if these constellations occur 
infinitely.  Examining the equation: 
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We note that the equation is of the form A(n) – B(n).  A(n) is probability of a prime twin candidate occurring between 
P(n) and P(n)^2.  B(n) is a correction for the skew in the distribution.iii  What this means generally is that there are less 
prime twin candidates earlier than later in the distribution.  However, for there to be a finite number of twins, A(n)-
B(n)/A(n) would have to be a non-asymptotic function.  That is over time, the number of twin candidates between P(n) 
and P(n)^2 would have to dwindle and stay at zero.  When we examine a comparison of A(n)-B(n)/A(n) for #primes, 
#twins, #triplets, and #quadruplets we get the following graph: 

 

As we can see from this figure, the lines all appear to be asymptotic.  Thus empirically we see that the constellations of 
primes are infinite.  Moreover, it is important to note a striking similarity between this curves and the Pareto 
Distribution. iv  Perhaps future work with more computing power may allow the running of the sample code for higher n 
such that we can detect the asymptote for these curves. Just the same, the similarity to the Pareto Distribution implies 
that most of the skewing occurs with larger n compared to smaller n, and that the skewing approaches a constant with 
larger n. 

The Pareto Distribution is itself tied to phenomena we observe in nature and society.  The Pareto Distribution was 
originally conceived as a tool for analyzing certain finance phenomena.  Later, it has been show to also relate to certain 
quantum phenomena, specifically Bose-Einstein condensates (e.g. super cooled helium).  So we see that primes relate to 
Pareto and Pareto in turn relates to nature.  This perhaps should surprise us as it has long been theorized that prime 
numbers via the Riemann Zeta Function are linked to quantum phenomenon.v  It is hoped that this paper will spark more 
research into the connection between Primes and natural phenomena. 

                                                           
i Raw Program Output: http://rankyouragent.com/primes/twins.RawResults.txt 
ii Spread Sheet with Program Output: http://www.rankyouragent.com/primes/twins.xls 
iii Primes, Randomness and the Prime Twin Proof:  http://www.home.zonnet.nl/galien8/twins/SATO_Twin_Primes_v1.0.pdf 
iv http://en.wikipedia.org/wiki/Pareto_distribution 
v Prime-Riemann-Quantum Link http://www.timetoeternity.com/time_space_light/prime_time.htm 
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