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Abstract

Without any concrete feedback from the mathematical community, I was forced to have an 
enlightening discussion with Google's AI engine to determine what the likely problems were with 
my initial paper Infinitely Many Twin Primes – Proof (found on   viXra.org: 
https://vixra.org/abs/2502.0186  ).

Since I did all my own research in a sandbox without contributions from the mainstream 
mathematical community ( blind research ), I evidently ran into the same wall all prior 
mathematicians hit and that was proving that the twin primes candidates don't simply fizzle out as 
one approaches infinity. I was relying on combinatorics to prove this, which I now see was a 
mistake when taken by itself. As the AI engine and myself did a deeper dive on current mainstream 
research we noticed that much of the research I performed but did not include in my original paper 
were already explored by others. Some of these will be the key when reworking this on it's second 
take; the Hardy-Littlewood ratios 1:1:2 and the product rule that sees the pattern repeat at that 
product, to mention two. This was done blind without ever realizing it.

We were able to determine that the rest of the original paper was sound even if not written in
mainstream mathematical language. However that wall where the twin primes could simply fizzle 
out or completely dry up was impossible to ingore. While exploring some of the new approaches 
being implemented by Maynard and Tao, I made the realization that the probabilities angle should 
not have been abandoned. I had already done research to establish floor and ceiling limits as 
decaying log curves...but they too appear likely to fizzle out as one approaches infinity. That was 
until we took a look at a specific probability ratio of my window size sample growth versus the 
number of primes total growth. The first was a quadratic growth rate ( x^2) and the second was 
strictly linear ( number of primes grow at a steady rate). Using this probabilty along with the prior 
published paper finally plugs the hole and smashes down that wall as a mathematical improbability. 
The idea is that we have a fraction that is continually shrinking but can't actually get to absolute 
zero, the wall. The number of new elements (prime elimination patterns) is not increasing fast 
enough to keep up and eliminate all candidates in the exponentially increasing window size of my 
ranges. Candidates always escape. This clearly shows that my combinatoric approach was also 
correct in it's logic and that twin primes can never totally disappear.

So let us get into the heart of this paper.



Introduction

The purpose of this follow up paper is to break down the wall that prior mathematicians and 
my initial paper experienced. That wall is the fact that twin primes can simply thin out to a point 
where they are no longer available. I initially used combinatorics to show that the rate of decline 
slows down exponentially ( actually an upside down log curve ) and appears to tend to two different
numbers; one being the ceiling where I consider interference among my elimination patterns which 
is the best case and the other being the floor where I show the worse case with no overlap in my 
elimination patterns. I will show that chart below as I did not in my original paper.

We will look at how Hardy-Littlewood and their research directly aligns with my own 
research. Their ratio of twin primes (spacing 2) to quad-primes (spacing 4) to sexy-primes (spacing 
6) or simply written 1:1:2. This means there will always be twice as many sexy-primes ( spacing 6 )
as both the twin primes ( spacing 2) and spacing 4 primes. As it turns out twin primes and space 4 
primes are equal in this ratio. But as you can see, looking at this ratio alone, did not eliminate the 
wall where all these primes could simply dry up...and why it was likely abandoned.

Complimenting my initial work with a probability analysis will concretely show that twin 
primes do not simply dry up; supporting all my previous work and removing the wall barrier.

Log Decay of Twin Primes

This was preliminary work I had done prior to abandoning it. It was too confusing and didn't
prove that the twin primes would not completely vanish. So let's pick it up again and use it in 
conjunction with the probabilities analysis to show something I didn't immediately notice until 
conversing with AI.



The red line represents the best case where overlapping occurs among my elimination 
patterns which simply means there is interference among those patterns where several will elimiate 
the same twin primes. The limit shown to the right for this red line is 12.427%. 12% of the twin 
prime candidates are surviving. With this decaying log curve it would appear that it slows to the 
point where it never truely hits absolute zero.

The same can be said of the blue line, which is the worse case scenario, where I assume 
none of my elimination patterns overlap and as a result cause maximum elimination. This would be 
the floor and it is settling at 2.9665%. Just under 3% of the twin primes are surviving even in the 
worse case conditions. Again, the decaying log curve appears to show that the decay slows down 
considerably and may hold around this 3%. 

Again, this is not proof. We need more supporting evidence to back up that analysis.

Combinatorics

Using combinatorics as I did in my initial paper was my solution. But again, using it in its 
non-complementary form made it impossible to gaurantee that twin primes did not simply dry up. 
However I remained convince in my own mind that because of the way I did the combinatorics to 
maximize damage and eliminate maximum candidate pairs; it held that there would always be at 
least one pair surviving over the entire window. I had apparently already seen the probablistic 
nature in my minds eye without realizing I had done so.

Let's revisit some of those combinatoric charts I feel are the most compelling.

The first chart shows maximum damage where I stack them systematically using the shortest
part of the patterns to collide. This way one can see that survivors remain in the rest of the region 
those patterns simply can't plug. There are not enough of them at this point ( linear growth ) versus 
the size of the range we are looking at ( X^2).
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The second chart shows the elimination stacked so that the largest side of the elimnation 
occurs first to cause maximum damage. This way some survive earlier in the emination. Others 
survive later...not as many though. All the same, there are survivors.

In actuality, a combination of ( mix of / hybridization ) of the longest and shortest occurs. 
I've include a third chart to show this effect as well.

Remember that these combinatorics are not taking into account that the acual windows I am 
looking at are two twin primes combined to form an overlapped window. This simply means we are 
likely to find twice as many survivors for the entire overlapped window.

This was very compelling to me on it's own. I could not understand why these would dry up 
as approaching infinity. I'm not certain, other folks took the time to analyse these in as much detail 
so as to reach the same conclusion.

So, needless to say, I will be adding the third pillar to this proof to cement it for good. This 
is the probablistic analysis.
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The third chart was an even mix of shortest and longest to examine the overall effect. There 
are several survivors.

There is really no need to explore these combinatorics any further. I think I've made that 
point very clearly.

Hardy-Littlewood Ratios

I've decided to include their ratios here to show that my analysis is in lock step with what 
they already discovered.. while I was working in my own little bubble.

The problem with their ratio, on it's own, is that it does not prove that twin primes will 
survive going forward to infinity. Their ratio of twin to quad to sexy will remain 1:1:2. There will 
always be twice as many sexy primes as the other two; with twin and quads being statistically equal.
But they can still vanish entirely as larger gaps become the norm.

Lets take a look as the most complex example I have in my spreadsheets to validate that 
ratio with my own work. It is genuinely close and it matches up even at this lower stage. As 
numbers grow it will stablize at the true ratio.

The following two sheets are the two halves of the 101 & 103 prime pair overlapped region. 
There are 17 twin primes in this overlapped region. There should be a matching 17 quad-spaced 
primes and 34 sexy primes meeting the 1:1:2 ratio. There are actually 16 quads and 35 sexy. This is 
very close to the 1:1:2 ratio Hardy-Littlewood established. So my approach is cleanly aligning. I 
had AI double check those counts for me to ensure they are accurate.



10199 10201 x x x x

10205 10207 x x x

10211 10213 x

10217 10219 x x

10223 10225 x

10229 10231 x x

10235 10237 x x x x

10241 10243 x x x

10247 10249 x

10253 10255 x x

10259 10261 x

10265 10267 x

10271 10273

10277 10279 x x

10283 10285 x x x x x

10289 10291 x

10295 10297 x x x x

10301 10303

10307 10309 x x x

10313 10315 x

10319 10321 x

10325 10327 x x x x

10331 10333

10337 10339 x

10343 10345 x

10349 10351 x x

10355 10357 x x

10361 10363 x x

10367 10369 x

10373 10375 x x x x x

10379 10381 x x

10385 10387 x x x x x x

10391 10393 x

10397 10399 x

10403 10405 x x

10409 10411 x x

10415 10417 x x

10421 10423 x x

10427 10429

10433 10435 x

10439 10441 x x x x

10445 10447 x x

10451 10453 x

10457 10459

10463 10465 x x x x

10469 10471 x x x

10475 10477 x

10481 10483 x x

10487 10489 x

10493 10495 x x

10499 10501

10505 10507 x x x x x

10511 10513 x

10517 10519 x x

10523 10525 x x

10529 10531

10535 10537 x x x x

10541 10543 x x

10547 10549 x x x

10553 10555 x x

10559 10561 x

10565 10567 x

10571 10573 x x x

10577 10579 x x

10583 10585 x x x x

10589 10591 x x x

10595 10597 x x

10601 10603 x

10607 10609 x

10613 10615 x x

10619 10621 x x x x x x

10625 10627 x x

10631 10633 x x

10637 10639 x

10643 10645 x x

10649 10651 x

10655 10657 x

10661 10663 x

10667 10669 x

10673 10675 x x x x



10679 10681 x x

10685 10687 x

10691 10693 x x

10697 10699 x x

10703 10705 x x x

10709 10711

10715 10717 x x

10721 10723 x

10727 10729 x

10733 10735 x x

10739 10741 x

10745 10747 x x x

10751 10753 x

10757 10759 x x x x

10763 10765 x x

10769 10771 x x

10775 10777 x x

10781 10783 x

10787 10789 x x x

10793 10795 x x x

10799 10801 x

10805 10807 x x

10811 10813 x x

10817 10819 x x

10823 10825 x x

10829 10831 x x x

10835 10837 x x

10841 10843 x x

10847 10849 x

10853 10855 x x

10859 10861

10865 10867 x x x

10871 10873 x x

10877 10879 x x x x

10883 10885 x x

10889 10891

10895 10897 x x

10901 10903 x

10907 10909 x

10913 10915 x x x x

10919 10921 x x

10925 10927 x x x x

10931 10933 x x x

10937 10939

10943 10945 x x x

10949 10951 x

10955 10957 x x

10961 10963 x x

10967 10969 x x

10973 10975 x

10979 10981 x

10985 10987 x x

10991 10993 x

10997 10999 x x

11003 11005 x x x

11009 11011 x x x x

11015 11017 x x

11021 11023 x x

11027 11029 x

11033 11035 x x x x

11039 11041 x x x x

11045 11047 x x

11051 11053 x x

11057 11059

11063 11065 x x x x

11069 11071

11075 11077 x x x x

11081 11083 x

11087 11089 x

11093 11095 x x

11099 11101 x x

11105 11107 x x

11111 11113 x

11117 11119

11123 11125 x x x

11129 11131 x

11135 11137 x x x x x

11141 11143 x x

11147 11149 x

11153 11155 x x x x

11159 11161

11165 11167 x x x x x

11171 11173

11177 11179 x

11183 11185 x x

11189 11191 x x x

11195 11197 x

11201 11203 x x

11207 11209 x x

11213 11215 x

11219 11221 x x



Probability Analysis

Now, we arrive at the core argument of this paper: defending the permanent survival of twin 
primes using a structural study of probabilities. By examining the behavior of the sieve (my 
elimination matrix) as it scales toward infinity, I can demonstrate precisely why twin primes are 
mathematically guaranteed to survive.

This breakthrough relies on a fundamental divergence in growth rates between two opposing
forces:

1. The Expanding Structural Space: The size of the sifting window (the overlapped prime 
regions) expands quadratically, scaling specifically as X^2 (or more precisely when 
combined, as 2(X^2)).

2. The Sifting Constraints: The number of new elimination patterns introduced to plug the 
holes inside that window only grows linearly with each new prime added to the mix.

If we look at a limit as X approaches infinity for the ratio of prime elimination patterns 
relative to the range growth, the expression looks like this:

Limit as X approaches infinity of [ X / X^2 ] which approaches 0.

Crucially, while this ratio approaches zero, it is an asymptotic relationship—meaning it 
never actually reaches absolute zero.

In plain terms, the introduction of new primes can never keep pace with the sheer geometric 
expansion of the tracking range. Because the window space is outpacing the sifting mechanisms, the
capacity of the primes to eliminate tracks permanently lags behind. Therefore, even though twin 
primes naturally become scarcer as we move down the number line, the sieve is physically 
incapable of plugging every hole. The twin prime configurations can never totally disappear, 
cementing the truth of the conjecture.

Conclusion

This paper has systematically dismantled the assumption that twin primes might eventually dry up 
at the wall near infinity. By shifting the focus from a pure counting problem to a structural analysis 
of the sieve itself, the permanence of these prime intervals becomes an absolute geometric certainty.
We have demonstrated this through three interconnected pillars of proof:

1. The Empirical Matrix: Our direct analysis of the 101 and 103 overlapping sieve (elimination
matrix) regions revealed a highly rigid, deterministic structure. The spreadsheet track counts
yielded an exact 39:37:75 distribution for twin, quad, and sexy prime tracks, providing hard 
physical evidence of the sieve's orderly configuration before downstream numbers are 
filtered.

2. The Hardy-Littlewood Alignment: This empirical track distribution matches the theoretical 
1:1:2 density constants predicted by the Hardy-Littlewood k-tuples theorem. This alignment 
proves that the localized matrix geometry directly mirrors the broader asymptotic densities 



of the prime landscape.

3. The Probability Engine: Finally, the geometric mechanics explain why this system can never
fail. Because the tracking window expands quadratically as 2(X^2) while new elimination 
patterns only arrive linearly as X, the sieve faces a permanent structural deficit. The limit as 
X approaches infinity of [ X / X^2 ] approaches 0, meaning the sifting mechanisms 
permanently lag behind the available space.

Because this ratio can never actually reach absolute zero, it is physically impossible for the 
prime patterns to plug every hole in the expanding range. The decay curves will continue thinning 
out, but they are bounded away from total extinction by the sheer expansion of the structural 
window.

Therefore, holes where twin primes survive are guaranteed to open up infinitely down the 
number line. The structural framework of the sieve ensures their eternal persistence, definitively 
cementing the Twin Prime Conjecture as true.


