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The Problem: Given that the universe is so vast and so old there must be countless billions of civilizations out there. Because of our relative youth then they must have had time to visit us. There is no evidence that they have 

(--- so the question Fermi asked was actually NOT “where are they?” but the more perceptive “Why do we persist in believing in them without any evidence that they exist?”

I am going to try and indicate some of the details of the problem.

Before I start, I must warn you (or myself) that I have learned over the years that people without a scientific training may not have thought about some of what I am going to say, indeed without a science background you may find some – even most - of what I say quite outrageous – more science fiction than science. I’ll be quite honest with you, I too think that some of this is science-fiction, but I have to say that there are many scientists who do think this way. I take my experience to mean that I have to be a bit more careful in not assuming that everyone will always understand what I say and follow my arguments. If I really do lose you then do stop me and tell me. I might be able to back off and explain a little more carefully. In other words, feel free to interrupt. I reserve the right to say ‘see me afterwards’ but I will try to expand if I have become too confusing.

Let me also add one more warning, I do not myself necessarily think that some of the things that I will be saying are true or possible. I am describing what others think is true or possible. I do not necessarily agree with them.

So who was Fermi?

Fermi: A famous Italian physicist who discovered beta decay, new elements, etc – receiving the Noble Prize in 1938,  Fled to the USA (his wife was Jewish) worked on the first atomic pile, and also the  Manhattan project which produced the first Atom Bomb. His very special gift was to combine the theoretical and the practical and he was well known for making people question their assumptions and so to provide simpler solutions. Some regard him as possibly the greatest of all that group of physicists.

(
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Here is a picture of a very small part of our Galaxy – the overhead view of the Milky way – “galaxy” come from our name of our galaxy - the Greek galacticos – a milky stream (one of the stories says that Zeus tricked his wife Hera into feeding the infant Hercules, when she realized the deception she pushed the baby away and the stream of milk that spouted out of her nipple became the milky way. )

When we look at the night sky there is a ‘milky’ stream across it almost overhead. We are looking at the centre of our own local galaxy

 Each dot is of course a star, probably a bigger and hotter star than our sun. Our sun is merely a relatively small and insignificant star on the outer edges of a small and insignificant galaxy

I’m using language like ‘small’ and ‘insignificant’  -- the first part of the problem is size, a problem of scale

(
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The Size of the Universe:  This is a problem of scale Size #1: 

(
There are an estimated 250 billion stars in our own Galaxy –The Milky way. Our galaxy is a very small one on the outer edges of one corner of the Universe; 

( 

The total estimated number of visible stars is about 70 sextillion (10^22) – It is estimated that there may be  about  250 billion galaxies --  so now we add in those that we can’t see and the total number of available stars is enormous. I was watching a program the other night and they showed a photograph from the Hubble Telescope which showed a sky like our Milky way – but all the patches of light were not stars, but were galaxies.

( The argument goes (Assumption:1) that there must be many billions of those stars that can support planets, and there must be many billions of those planets that are like our earth and thus can support the kind of life that we know about. 

Much work has been done to locate planets. Almost monthly there are reports of planets being discovered around distant stars. So far only the big gas giants (like Jupiter) have been found -  at the beginning of October we had located and named 206 planets around stars other than our own sun … the argument goes … it is only a matter of time before we find life bearing planets and there must be countless billions of them

… it is only a matter of time

(
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– and Time is something we have plenty of!!!

Another problem of scale: 

( 

Time . I mentioned the Hubble telescope just now and commented that I had seen a picture of a sky sprinkled with galaxies. What I didn’t say then was that they were so far away that their light had taken billions of years to reach us. They were being shown as an example of how far back in time we can now see – almost ¾ of the way back to the beginning of the universe – which is estimated – 

( 

with general agreement at 13.7 billion years ago.

( 

Assumption 2: - plenty of time
Now, that amount of time does give us some potential answers  to our problem… although it in itself is a problem, the sheer size of the universe begins to become more manageable with that much time!

Add the two assumptions of size and time 

( 

Assumption 3: Must be life out there

(
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(
Now time does give us some potential answers  to our problem… although it in itself is a problem, the sheer size of the universe begins to become more manageable with that much time!

(
It is completely accepted that the speed of light is a constant and is the maximum speed we can possibly achieve. (186,282.397 miles per second)

So; say there was someone out there in one of those galaxies in the Hubble picture I mentioned then signals from their radio stations will have taken 10 billion years to reach us and if they were to send out a rocket – traveling at even half the speed of light they would not reach us for 20 billion years – so they cannot have got here yet, they are still only half way here! – but the size part of problem comes to our aid. There are so many billions of planets near enough who could have got here in the time they have had. Not only that, but because they are older than us they will have got here – do I need to explain that?

(
The nearest star is 2.8 trillion miles away, - the numbers get too big so we tend to think in light-years – that is 4.5 light-years away.. That means that it has taken four and a half years for light from it to reach us. So when we look at it we are seeing what happened 4 ½ years ago. Our galaxy is about 100,000 light years across so when we look at the milky-way – the centre of our galaxy - we are seeing what happened about 40-50 thousand years ago. When the light from those stars in the milky way left, down here our primitive forbears had not discovered agriculture and were still hunter-gatherers. Dogs had probably not been domesticated.  (That is a ‘science’ statement not necessarily a personal understanding, I do not necessarily believe all the details) What I do believe is that  investigating the heavens above is a trip in time, what we are seeing is the past, and sometimes a very long time in the past.

(
The other factor is that they must be older than us – therefore more evolved – therefore they should have come looking – If what I see is a star in the centre of the Milky way I am looking at history 40 Thousand years ago. We have evolved in 40 Thousand years – so have they. But their star is older than ours – stars in the centres of Galaxies are older, so their planets are older – so evolution has proceeded for longer - so they were already further along the evolutionary path than we are before we started looking – let alone how much they have progressed since the light left their star

 (Assumption – reiterate – enough size and time – 

We have looked at size and time - That leaves one more assumption to consider

(
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We have looked at the assumptions of size and time, but there is an unquestioned assumption  - EVOLUTION

(
hardly anyone out there would deny this – even the intelligent design people are often pan-spermians – That is, they think that life developed elsewhere and was seeded here 

Panspermia is an old Greek idea that two very famous astronomers Fred Hoyle and Chandra Wrickmansinghe advocated in the mid 60’s. I watched program on TV the other night that reported an investigation into new evidence demonstrating the existence of life from outside arriving on our planet in early 2000 – bacterial type life maybe, but life from off planet was the claim. There are whole laboratories working on these and other such problems, trying to locate life elsewhere in our solar system (and elsewhere in the universe). 

(
EVOLUTION: given time evolution must occur:-  

( 

Given conditions like ours evolution must follow similar paths (not necessarily to produce intelligent bipeds like us, there are several possible shapes that could occur and work – bug-eyed monsters are likely!! - but in fact it is difficult to think clearly about other shapes so we have tended to postulate intelligent bipeds – the little green men – or more precisely little grey men.

I cannot convey strongly enough to you that the two assumptions – plenty of planets, plenty of time are universally accepted while evolution is not even regarded as an assumption – the resulting conclusion is that almost every one accepts the conclusion that there not only 

· ( there is life out there 

· ( but there must be life intelligent life out there

Hence back to Fermi’s Paradox  - Why haven’t we met them? – why do we persist in believing in them against the evidence?

(
 Note the problem  rephrased as a joke  "Is absence of evidence evidence of absence?“ – an unanswerable question
I am going to go on to look at some of the proposed answers  - but meanwhile, Bill Watterson’s take on the subject 

(
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Bill Watterson’s take

There have been attempts to resolve the Fermi Paradox by locating evidence of extraterrestrial civilizations, along with proposals that such life could exist without human knowledge. Counterarguments suggest that intelligent extraterrestrial life does not exist or occurs so rarely that humans will never make contact with it. A great deal of effort and many scholarly papers in associated fields (astronomy, biology, ecology and philosophy) have been written. The emerging science of astro-biology has tried to unite these disciplines to form an integrated approach to the Fermi paradox and the general question of extra-terrestrial life

For instance, in one laboratory they are building a submarine to explore the assumed water under the ice on Europa – which one of the moons of Jupiter. Many of the problems of talking to something when it takes hours between question and answer because of the distances involved will have to be solved by the development of robotic intelligence <<”Uhuh there is this thing in my left headlamp with big teeth” 12 hours later it will be too late for the submarine to be told to turn and flee – it will have been eaten>>
In other words a great deal of money is being spent on this

Vis-à-vis the Eoropa project. The water is under 100Km of ice yet it this robotic submarine is being worked on because the odds are very positive (in the eyes of science) that there will be life there. – yes it will most likely by bacteria or single-celled algae but finding life other than on earth is not only a search for the philosophers stone but more like a search for the elixir of life. It is assumed that time and chance (and we have a lot of time and a lot of chance) will have achieved life, not once but many times, many many times – all we have to do is to find it… 

yet Fermi’s paradox still asks the question ‘Why do we believe with no evidence?’

(
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<<<<pointer>>>>

This is a picture of a galaxy very like ours in a picture from the Hubble space telescope. (Galaxy means milky-way – the milky circle that surrounds our sky) The “Milky Way” is us on the outside edge of a spiral looking into the centre

As another aspect of the problem: there have been many estimates of how fast it would take an intelligence to spread throughout a galaxy like ours. Let me remind you  

Or Milky-Way galaxy is 100,000 light years across which applying the assumptions mean that there must be millions of planets having life even in our own teeny local corner of the universe   – these estimates – how fast would it take for an intelligence to spread through our galaxy vary from 5 to 50 million years… and that is a small time by geological scale and a miniscule time on a stellar scale. (50 million years ago some of the plants and animals we know today were present, the dinosaurs had gone long before)

Just to remind you of the way people are thinking, Our nearest neighbouring Galaxy is the Andromeda Galaxy and it is approaching us at about 188 miles per second. The Milky Way is expected to collide with it in several (3-4) billion years. If they do collide, it is thought that our sun and the other stars of the Milky Way will probably not individually collide with the stars of Andromeda, but the galaxies will merge to form an elliptical galaxy over the course of about another billion years. 

Mind you, by about the same time – in about 4 ½ Billion years, the Sun will have partially exploded and become a red-giant and while earth will probably not be consumed in the explosion, all its water and atmosphere will have been boiled off and it will be blown out into a wider orbit - so we will not be there to see the colliding galaxies.

(
<<some one asked the question “are we doing anything about preparing to save our population from this disaster of the exploding sun?” I answered that I felt that if we survived that long then we might have worked something out by then for we had a bit of time to think about it. On being pushed I admitted that all the mathematics was done but the technology wasn’t there yet  - afterwards, for she kept pushing I referred her to the essay by pournelle in the future history series>>
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Again to remind you of the sizes problem… This is a picture from the Hubble Telescope… while you can clearly see some galaxies, in fact, nearly every single point of light there is a galaxy and nearly all of them are bigger than ours in terms of size and number of stars. 

Let me isolate a little problem: What is truth?  I said earlier that our galaxy has about 250 billion stars.. I have also found a statement that our galaxy contains about 100 billion stars. If you tax scientists with such discrepancies – 250 to 100 – the response is that with numbers that large such a difference is meaningless, even with the lower limit there must be several tens of thousands of life-bearing planets 

In other words… differences like being out by a factor of a few tens or even several tens are just casually dismissed – even if there were only a 100,000 galaxies each with 100,000 stars as opposed to 250 billion galaxies each with 250 billion stars (100 thousand billion as opposed 600, billion, billion) to complain about a difference like that where the one answer is 600 billion times the other is a trivial complaint – even the smaller number is more than sufficient, there are still thousands of billions of candidate stars that could (sorry, will) contain life bearing planets

Listening to such debates is remarkably like listening to Professor Weston – the scientist in the interplanetary stories by CS Lewis (Perelanda/Voyage to Venus). Any rational question is dismissed as trivial, what they claim is at issue is the basic truth which – when it comes down to it – is not amenable to rational discussion

So here, a discrepancy of a one number being 600 billion times another number when dealing with the number of possible planets is dismissed as “trivial” yet we are to accept as truth – there are life bearing planets

And some of them are billions of years away

(
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I hope that has outlined the problem and given you a feel of the magnitude of the problem. Let me remind you, the problem is not whether there is life – that is almost universally assumed. The problem is why haven’t they got here? 

I now want to look at some of the proposed solutions:

(
Rare earth hypothesis – earth is unusual - maybe uniquely atypical. This is usually considered as a variant of the religious egocentricity and dismissed as such but is also dismissed as being tautological – if conditions exist so that life can evolve – as they obviously do because life has evolved – we are here – then to argue that we are a special location in the universe is to deny the scientific method that leads to that conclusion. The scientific method demands that there are no special locations in the universe, else we cannot do science because we can’t then talk about other locations.

So – Almost every other idea has the assumption  which is the direct opposite of the Rare earth hypothesis – ie life is the norm, we are not especially privileged in location or time

(
Empirical evidences: Although we ourselves can not YET go visiting, at least let us go looking – the first thing we have to do is to work out what we should look for. Basically it involves the assumption that anyone out there is something like us and that we should be looking for the kind of effects that they will have produced – because we produce these effects

(
1. Radio emissions: we have been broadcasting radio and television signals now for about 100 years – anyone else within a 100 light-year radius (a light year is 5,878,625,373,183.61  - say nearly 6 billion miles – so anyone within 600 billion miles could have picked up Marconi’s radio signals) So we should be looking for ‘non-natural’ radio signals. There is a big project SETI – Search for Extra-Terrestrial Intelligence which has so far been running for several decades. It has searched the local corner of our galaxy and has made several assumptions to limit the number of stars it has to look at – eg. they must be like our sun in size and age.  They have also sent out a message the Arecibo message in 1974 telling the universe something about us, how we think, where we are etc. The assumptions made  for the message – like everyone will have learned to use computers and thus will use binary, they will have learned about prime numbers etc, etc do raise some questions, but as they would say, “we have to make some assumptions”. 

2. Optical searches – initially suppose that monochromatic pulsed lasers are being used for communication, so lets go looking for these. The problem is that they will be unidirectional, but we have now discovered ways of making radio signals unidirectional too! Another problem is that to outshine the star about which their planet orbits they would have to be extremely strong, probably utilizing so much energy that they would cook their planet. However, optical searches have also been made for some decades now

3. That led to the suggestion that  because of industry, our planet is also pumping out a lot more heat than is ‘natural’ – not yet very much by comparison with natural, but given the pace of industrial advance, within a few years we will be putting out enough heat to be noticed so we should be looking for stars whose heat signature is unusually low – red-dwarfs maybe

4. In fact we already put out enough light at night to be detectable from near space. So we should also be looking for stars with odd light signatures.

5. Find planets – I have already commented that we have found 206 planets around other stars but they are detected because their mass is so great they they interfere with the orbit of their star – they are all Jupiter or greater sized gas giants in close orbit around their stars. The fact of their existence so close to their stars led some scientists to publish a paper in September which proposes a modification to planetary evolution theories that concluded  that one third of these systems <quote>may also harbour worlds like our own <end quote> - note this is a modification of a theory of planetary evolution which itself is still entirely speculative 


 (
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Now we turn to more speculative suggestions – trying to find evidence of alien constructs

(
Remember, given the size and age of the universe, and the relative rapidity at which dispersion of intelligent life can occur, it is quite possible, even to be expected that we should discover evidence of alien colonization attempts. Additionally, evidence of "unbeinged" exploration in the form of probes and information gathering devices may await discovery.

Now I need to explain something about that word ‘probe’

(
A von Neumann probe is a specific example of a self replicating machine of the type invented by him but the ideas have been considerably extended by others. His idea was of a machine whose sole task was to build copies of itself. Others have extended that so the kind of scenario one gets is of a machine arriving at a planetary system and building copies of itself which it sends out to nearby stars – they continue the process when they arrive. Of course, to be useful to the beings who originally sent them they would also need to explore the system in which they land and send back information to their ‘home’ star.

<quote>Some theoretical exploration techniques such as the Von Neumann probe could exhaustively explore a galaxy the size of the Milky Way in as little as half a million years, with relatively little investment in materials and energy relative to the results. If even a single civilization in the Milky Way attempted this, such probes could spread throughout the entire galaxy in a very short time relatively speaking. Evidence of such probes might be found in the solar system—perhaps in the asteroid belt where raw materials would be plentiful and easily accessed<end quote> - 

We have explored so little of our own system that there may be a myriad probes out there in among the asteroids

(
Another kind of probe is a Bracewell probe—one that would be trying to find beings. Such a device would be an autonomous space probe whose purpose is to seek out and communicate with alien civilizations (as opposed to Von Neumann probes, which are usually described as purely exploratory). Rather than contending with the long delays a radio dialogue between probe and ‘home’ would involve, a probe housing an artificial intelligence would seek out an alien civilization to carry on a close range communication with the discovered civilization. The findings of such a probe would still have to be transmitted to the home civilization at light speed, but an information-gathering dialogue could be conducted immediately the probe arrived. (The monolith in Arthur Clarke’s “2001- a space Odyssey” was a Bracewell Probe)

But now another thought raises its ugly head. After the sending out of the Arecibo message which told anyone who could decode it where we are,  people began to get paranoid about aliens. “What if” they said. “what if these aliens were aggressive? What if they interrogated our probe and discovered its ‘home’ star and invaded us? – our probe should be capable of self-defense against such aggressive acts”  An even worse thought arose, “what if an alien probe were to arrive here and tell its masters about us? We will need to take defensive steps by destroying it” 

From there it is a small step to realising that if such Bracewell probes were to be used, it is far more likely that the probes will meet other probes rather than probes will find alien races  – and from there it is a small step to include in any Bracewell probe the fact that it *must* destroy all other probes it meets. 

(
– the concept soon was voiced of probes made  having no information of where they came and made solely to destroy any other probe they should meet (Berserker probes). 

(
By now we are well into the realms of science fiction, and indeed, science fiction has had great fun with such ideas. I am going to cease thinking about what we might be doing and go back to looking at answers Fermi’s question.  Why haven’t we met any?

(
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looking at answers Fermi’s question.  Why haven’t we met any?

(
Some theoreticians accept that the evidence for other life is totally missing and have attempted to explain why this is so

(
1. We are actually alone These are attempts to explain why we are alone, why intelligent life is rare or very short lived

2. (
1. Life conditions are actually so rare that they are virtually unique and restricted to earth – life may evolve as primitive forms elsewhere but the accidents that caused the evolution of intelligence on earth are very rare

2. Life does arise in other places but the universe is so hostile to life that it does not survive – the second law of thermodynamics rules out the long term existence even of intelligent life. After all, we have made no impact on the universe as yet. (human-life is a cigarette-paper on top of the Eiffel tower, all of history is the whole Eiffel tower – the paper can blow away so easily)

3. Life does arise elsewhere but it is the nature of intelligent life to destroy itself by its own industrial and technological advances. We are lurching around from the threat of nuclear annihilation when I grew up to ecological extinction now. What are our chances of surviving to leave any mark on the universe?

4. Life does exist elsewhere but it is the nature of evolution that the forces required for it to attain intelligence (competition, aggression etc) are contrary to the ability to live in peace and harmony as the numbers of individuals increase. Competition for ever scarcer resources will cause the use of technological solutions which are themselves contrary to sustained survival.

5. Life does exist elsewhere but it is of its very nature that it will destroy all other forms of competition, especially other intelligences. In fact if any society anywhere did achieve universal peace, then a society like ours would be seen as a virus that needed to be destroyed. The very fact we are not destroyed is only due to the size of the universe and our relative youth – they haven’t found us yet!!

6. We are the only intelligent life form created by God ++++ I will come back to this, suffice it to say here that this suggestion is dismissed because it is of course unscientific and has no place in a scientific debate

(
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looking at answers Fermi’s question.  Why haven’t we met any?

(
In contrast with those who think we might be alone are those who think we are not alone, but

(
1. We are not alone  But – why we don’t see the others is:

1. Play  the size game the other way, stellar distances are too great for meaningful inter-life dialogue so no-one tries it – or one or both become extinct before they succeed – the window of opportunity is too small to be meaningful even given the vast numbers to which this might apply.

2. Play the size game again: The laws of physics – limitations like the speed of light and the length of time between habitable stars mean that no-one would meaningfully contemplate a multi-generation interstellar voyage – where we are talking thousands of generations to a single voyage. 

3. The universe is so large and we have been searching only since 1937 – we haven’t found them yet.

4. We have existed only for a very few tens of thousands years, not long enough to be noticed yet 

1. we have emitted radio waves only for 100 years – even if noticed by some one 70 light years away and they responded instantly it is still 30 years until we will get their answer

5. We just don’t know what to look and listen for and would not recognise an alien signal or artefact even if we detected one  eg we are looking for radio signals – 

1. maybe intelligences outgrow radio pretty quickly (we haven’t yet – but so what)

2. Maybe their paranoia (about being found by killers like us) means they stop pretty quickly

3. Maybe they do something weird like loosing their natural life style and living totally in a virtual reality (see news-clip below)

6. May be we have been discovered and are in an alien’s zoo – they may not want to communicate with us – the reasons may be ethical (the “Star-Trek Prime directive” shield them till they grow into maturity) or defensive – dangerous animal cage – or maybe just that they are so alien that they do  not want contact with us

( 

Its getting all a bit too much like science fiction again, so let me get back nearer to the here and now

(
Companies are taking note of these digital realms, 3D worlds populated by onscreen representations (avatars) of real life people, as they gain more and more popularity. Adidas, Reuters and Channel 4's Big Brother are just three real world commercial enterprises setting up business in Second Life. 

Second Life has a population of more than 1.5 million and Linden Lab, its creator, says it is growing at about 38% every month. The inhabitants can buy and sell virtual land and objects for real money and in any 24-hour period as much as $690,000 can be spent. [BBC Monday this week 20/11/2006]
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Its getting all a bit too much like science fiction again, so let me get back nearer to the here and now

I want to get back to Fermi’s original question – if you remember, back on the very first slide I stated that;  the question Fermi asked was actually NOT “where are they?” but the more perceptive “Why do we persist in believing in them without any evidence that they exist?”
<<grin>> some of you might wonder why - with such crazy ideas being peddled – we are looking outside for alien intelligence, some of these ideas would qualify as alien– wouldn’t thye <<grin>>
(
I have tried to outline the nature of the problem – the Assumptions  - Scale Problem –the size and age of the universe Evolution

(
I have tried to look at some positive solutions – Rare Earth and looking for signs, radio signals, heat emissions, … alien probes

(
I have tried to look at some passive reasons – maybe we are alone - maybe we aren’t alone

(
But each time I went any distance it seemed to me that it was all getting a bit too  much like science fiction and I needed to pull back for a reality check

(
So… what do we actually know?

 As of 2006, there is no data on how common Earth-like planets are in the Milky Way. Likewise, there is no evidence of extraterrestrial complex life – all that I have been talking about is merely opinion – at its very best it is merely informed gestimates and plain wishful thinking

(
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So… what do we actually know –

Here I have to make a very important point. All of this ‘so called science’ has been the opinions of different men and women, sometimes more aligned to reality sometimes less aligned to reality but in almost every case - opinions. 

What I am about to say is also opinion, my opinion. The bible has so little to say in areas such as this that our actual facts are very limited. I will try and point out what is actual fact but much of what I will say will be my opinion – and in some ways no more valid than anyone else’s opinion. The one difference is that I am attempt to align my thoughts with what few facts we do have. It is up to you to search the scriptures and see if I am making any sense.

(
So to the assumptions. The scale problem- the size and age of the universe. 

( 

As I read and understand, assuming the validity of modern physics, then it does appear that the universe is as large and as old as the modern cosmologist would say – that is about 13-14 billion years old. There is a lot of evidence that points that way. I am not sufficient of a physicist to disentangle the interrelationships of that evidence – what evidence is intrinsically merely another way of saying what was just said or derives directly from what was just said and merely gives me the same result. I have to accept the specialists in some of these areas. For myself, I do not find a problem for the age of the universe with the Genesis account. 

Note I said the age of the universe… I do have some problems with the scientist’s usual estimates of the age of the earth because I have problems with the scientific facts used in those estimates.

(
The assumption of ‘evolution’ as a fact I profoundly disagree with – and here I am on my own ground as a trained biologist.  I do not object to what might be called micro evolution, the change of one bacteria into another or even one grass into another grass. 

( 

However, Macro evolution – the change of a bacterium into a dog is to my mind completely without any tenable evidence. 

(
When it comes to man then I have biblical warrant that man was created and did not evolve (and even more warrant that woman did not evolve <grin>) 

– Note: I am here talking about evidential facts for evolution: in  my opinion macro evolution is not possible.

(
I have a profound objection to the use of the word evolution to indicate a driving force. That is not even remotely a scientific idea. The idea that the laws of chance drive anything is a misunderstanding of what the laws of chance are.– coin toss assume an unbiased coin and an unbiased toss – 1 million times heads – it is NOT a higher chance that the next one will be a tail, or a head - the next one is still 50-50 as to whether it is going to be heads or tails. There is no ‘intelligence must evolve’ in evolution, that is mere wishful thinking. 

Is there then other life elsewhere? ( 
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Is there then other life elsewhere?

Well one answer is definitively ‘yes’. 

( 

The bible tells us of angels and demons and speaks of them as existing in the heavenly places - and in hell - appropriately. I do not want here to go into either their existence nor the locations of their non-spatial residences – that I take as outside the realms of my remit here and now , but I do have to acknowledge their existence – and the existence of God too

(
It is that latter that concerns me most at this point in my discussion. The existence of God is the key to the answer of Fermi’s main question. “Why do we persist in believing in them without any evidence that they exist?”.  

Part of the answer is that all of the questions and answers given in a solely scientific discussion have in fact got a basic assumption that is so basic that we hardly ever consider it. For science the universe is a open system – there is, there can be nothing outside of it – and even if there was a real scientist would make no attempt to speak of something about which he or she could – by definition – know nothing.  

(
The reality of the situation is that this so-basic assumption – that the universe is an open system - is incorrect. 

The universe is in fact a closed system. It isn’t all that exists; God is outside of it. The fundamental basic model is incorrect. Now, again I am not physicist enough to know quite what differences that will make to physics.. I have read a book that says if you start by running Einstein's relativity equations assuming an open system you get the results we have been talking about, an incredibly large and old universe; but if you start by running Einstein's relativity equations assuming a closed universe then all sorts of interesting differences result – but I am neither mathematician or physicist enough to know whether he is right and what differences it makes. He works for the Jet propulsion labs in California where they create rocket engines etc so his credentials are OK, it is my maths which is defective.

However, being human myself, I do know one reason why so many people dislike the idea of God being involved in the equations (or more precisely involved outside of the equations). They want to be the sole arbiters of understanding. It is offensive to them to accept that something might be superior to them. So they reject the idea of God for in so doing they can reject God and his demands on them as creatures. In this debate they are frequently so inconsistent as to be laughable. 

(
1. They reject a creator God  - in so doing accepting blind chance as their driving force – integrating their intellect into the void, logically making all their thoughts mere randomeness

2. They reject a powerful God because he is powerful, meanwhile they are engaged in a search for intelligences they accept should be older wiser and therefore more powerful than themselves

3. They reject a god who has demonstrated his love for them while fearfully searching for intelligences which they believe may be paranoid haters of other life (Evolution theory requires that competitor species are eliminated)

This rejection is the same as the first sin of Adam and Eve. They themselves want to be God; to be in charge of their own futures - regardless of the cost. As I have tried to demonstrate as you begin to go down that pathway you soon end up in ideas which have passed beyond science into fiction. I am now suggesting that that step into irrationality is taken far earlier in the process than anyone might have thought, with the rejection of God as the integrating force of the universe then, at that point, sense has begun to go out of the window

 Another example of the inconsistencies and special pleading involved is given in the  rejection of the fact of creation because it is a human-centric view and must therefore be biased. However, apparently it is OK to limit scientific discussion  to human-centric limitations because we know not what other things to test. There is a rejection of a teleological view that says the earth was made for mankind while accepting that all the we can look for is environments which are suitable for humans. I am not saying that these limitations they impose upon themselves are not reasonable, I am saying that the blind rejection of any other solution – like creation - is unreasonable.

(
 Now… I am not saying all their thoughts, all the thoughts of scientists are utterly incorrect. They, like each one of us are built – created – in the image of God and many of their thoughts are just as valid as yours and mine because they are human, because they are created – whether they accept it or not, they are created in God’s image. What I am saying is that we have to be wise in looking at their ideas. 

Some of their ideas have led to the glory a complexity of today’s life. Computers, cars, ocean liners, electric light. Some of us are only alive because of medical advances (I myself would not have survived childhood) there are many good and wonderful things that are the results of the thoughts of human scientists. 
Of course, there are bad things too, pollution and atom bombs,  many of the dreadful results of man’s inhumanity to man are also the result of the misuse of thoughts that scientists have had – and scientists are not to take the blame for all of them either, passenger jets were not – in the eyes of the scientists who designed them – intended to be flown into skyscrapers. No, all I am saying is that we have to be wise in looking at some of their ideas – just as wise as when we look at anyone’s ideas
Is there life anywhere else? 

(
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(
Is there life anywhere else? 

(
Frankly I do not know. 

(
CS Lewis has an interesting essay on this subject from which I am going to take just one point. 

One thing we know about mankind is that we are sinful. 

C.S. Lewis suggests that the size problem -  the cosmological distances - are God’s quarantine fence to keep humanity, us, sinful and fallen people, from damaging  any more of his creation.  The word ‘cosmos’ is the word from which we also get ‘cosmetic’ -- Gods creation is beautiful. God’s creation, unmarred by fallen man, is beautiful - and He wants to keep it that way.

A similar point is made by another author, this time a science fiction writer. He has stories of man going out into the universe in his bright and shiny spaceships and everywhere he goes he finds corruption and decay – eventually he realizes that the bright shiny spaceships are carrying the corruption and decay. Man himself is the problem. We are sinful and sin spreads like a mould and fallen man corrupts everything he touches

The heart of man inclines to sin continually and man is born to trouble as the sparks fly upward. For Orson Scott Card the sparks might equally well be rocket drives.

I hope you have had a degree of fun and enlightenment as I have discussed Fermi’s paradox but we come to the real paradox. This is our Mystery

(
Man is born to trouble as the sparks fly upward Job 5:7 – the thoughts of men’s hearts was only evil continually (Gen 5:7) for the intention of man's heart is evil from his youth Gen 8:21
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<<< no more slides, no more words – just stop>>

This slide is not in main sequence it is the ‘Arecibo’ link from earlier (slide #10) and it’s button returns to the slide it came from.
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 <The following is a direct lift from Wikipedia>
The Arecibo message is a radio message that was beamed into space at a ceremony to mark the remodeling of the Arecibo radio telescope in 1974. It was aimed at the globular star cluster M13 some 25,000 light years away and consisted of 1679 binary digits. The number 1679 was chosen because it is the product of two prime numbers and therefore can only be broken down into 23 rows and 73 columns, or 73 rows and 23 columns. This assumes that those who read it will choose to arrange it as a quadrilateral. The information arranged the first way (23 rows, 73 columns) produces jumbled nonsense, but if arranged the second way (73 rows, 23 columns) it forms the image shown on the right, which is assumed to be recognizable as data.

Reading from right to left and from top to bottom, it states (or shows) the following:

    * the numbers one (1) through ten (10);

    * the atomic numbers of the elements hydrogen, carbon, nitrogen, oxygen, and phosphorus;

    * the formulas for the sugars and bases in the nucleotides of Deoxyribonucleic acid (DNA);

    * the number of nucleotides in DNA;

    * a graphic of the double helix structure of DNA;

    * a graphic figure of a man and the dimension (physical height) of an average man;

    * the human population of Earth;

    * a graphic of the solar system, i.e. Earth's solar system; and

    * a graphic of the Arecibo radio telescope and the dimension (the physical diameter) of the transmitting antenna dish.

Dr. Frank Drake, then at Cornell University and creator of the famous Drake equation, (estimating the number of planets in the Milky Way harboring intelligent life) wrote the message, with help from the late Carl Sagan, among others. 

Explanation
Numbers
Read from right to left, the numbers from 1 to 10 appear in binary format (the bottom row marks the beginning of each number).

Even knowing binary, the encoding of the numbers may not be immediately obvious due to the way they have been written. To read the first seven digits, ignore the bottom row, and read them as three binary digits from bottom to top. The readings for 8, 9 and 10 are a little different, as they have been given an additional column to the left of the first. This is probably intended to show that numbers too large to fit in a column can be written in several contiguous ones, where the contiguous columns don't have the base marker.

00 00 00 1 1 1 1 0 0 0

01 00 00 1 1 0 0 1 1 0

10 11 10 1 0 1 0 1 0 1

 X  X  X X X X X X X X  <-least significant digit marker
DNA elements
Reading from right to left, the numbers 1, 6, 7, 8 and 15 appear, which are the atomic numbers of hydrogen (H), carbon (C), nitrogen (N), oxygen (O) and phosphorus (P). These are the components of DNA.

The numbers 8 and 15 are written in a logical extension of binary encoding, rather than with the contiguous columns method shown in the message's top number figures:

15 8 7 6 1

----------

 1 1 0 0 0

 1 0 1 1 0

 1 0 1 1 0

 1 0 1 0 1

 X X X X X
Nucleotides
The nucleotides are described as a sequence of the 5 atoms that appear on the preceding line. They are read from right to left.

For example, the first nucleotide, deoxyribose (C5OH7) is read as:

00011

00001

01011

XXXXX

which is, 7 (=111 in binary) atoms of hydrogen, 5 (=101 in binary) atoms of carbon, 0 atoms of nitrogen, 1 atom of oxygen and 0 atoms of phosphorus.

The readings (right to left) are:

Deoxyribose (C5OH7), Adenine (C5H4N5), Thymine (C5H5N2O2), Deoxyribose (C5OH7).

Deoxyribose (C5OH7), Cytosine (C4H4N3O), Guanine (C5H4N5O), Deoxyribose (C5OH7).
Double helix
DNA double helix (the vertical bar represents the number of nucleotides, but the value depicted is 4.2 billion when in fact there are about 3.2 billion base pairs in the human genome).
Humanity
The element in the center represents a human. The element on the right indicated the average height of a person: 1764 mm. This corresponds to the horizontally written binary 14 multiplied with the wavelength of the message (126 mm). The element on the left depicts the size of human population in 1974 encoded with 32 bits: 4,292,853,750. Note that the "least significant digit marker" is to the upper right.
Planets
The solar system from right to left, showing the Sun and the nine planets in the order of their position (i.e. first planet, second planet, etc.) from the Sun: Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune and Pluto.

The Earth is the third planet from the Sun - its graphic is shifted up to identify it as the planet from which the signal was sent.

In addition to showing position, the graphic provides a general, not-to-scale size reference of each planet and the Sun.
Telescope
The last part represents the Arecibo radio telescope with its diameter (2430 (0x97E) multiplied with the wavelength gives 306.18 m). In this case the "least significant digit marker" is lower left pixel of the central group.

Crop circle
A crop circle containing a modified form of the Arecibo message was found near Chilbolton's Observatory, depicting a grey in place of the human figure. It is generally believed to be a hoax. 
This slide is not in main sequence it is the ‘News’ link from earlier (slide #5) and it’s button returns to the slide it came from.
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Telescope captures double blast     <from BBC News article 23 Nov 2006>
Warning – especially on web check what you are seeing is a photo and not an artist’s impression! 

This is a photo – doctored to highlight the supernovae

Two stars have been seen to explode within months of each other in the same galaxy by the Swift telescope. 
The galaxy, known as NGC 1316, has now hosted four supernovae in 26 years, making it one of the most prodigious known producers of these events. 

The explosions were both initially detected from the ground by a South African amateur astronomer. 

Berto Monard's discovery was followed by detailed professional study with Nasa's Swift space telescope. 

The first supernova, still visible on the "right" in this image, was detected on 19 June and was named SN 2006dd. 

The second supernova, on the immediate "left" in the image, was detected on 5 November and has been named SN 2006mr. 

The other objects in the image include a central bright spot, which is the galaxy core, and a bright object like an earring to the far left which is a foreground star. 

Large galaxies typically play host to three supernovae per century - which underlines the rarity of this double event. 

Both were of the Type 1a variety, thought to form when a white dwarf - the remains of a low or medium mass star - pulls enough matter from a nearby companion star to produce a catastrophic explosion. 

Their uniform brightness is used to measure distances in the Universe. 

NGC 1316 is a massive elliptical galaxy about 80 million light-years from Earth, and has recently merged with a spiral galaxy. 

Scientists are investigating whether the high supernova rate is a coincidence or a result of the merger. 

SOME ANSWERS from the ensuing discussion: 

Man is created with curiosity, there is nothing wrong with that. All I ask is a reality check. <repeat> Yes, science is speculative – and has to be – but the reality check is required… example: Long ago when I was younger than all of you, someone suggested a subway transit system from New-York to Philadelphia could be created by a straight tunnel between the two cities. By straight he meant direct-line – a chord through the earth. A carriage would fall down the deep hole to half way – fall under gravity – and have almost enough speed to coast up the slope to the other end. Use magnetic levitation etc and very little energy would be required. That is a good speculative idea. But others started to extend it, London to Sydney - without thinking about how hot you would get that close to the centre of the earth or the additional problems involved in mining a tunnel through a red-hot liquid… – that is what I mean by “time for a reality check”
No, I don’t think there is a massive time gap between Genesis 1:1 and the rest of the bible. To understand it that way you would have to use a different method of interpretation to understand that one verse than for any other verse. <repeat> you have no evidence to handle it that way. <repeat> OK, I’ll admit that part of my objection is because of what people put into that gap that they have just created. Even if – for argument’s sake – there is a gap there, you have no evidence whatsoever to put anything there, so I do not see any reason for placing a gap there, you are in danger of writing your own bible.

Look, not all this is unreasonable. For instance there is a man who is “extra-terrestrial quarantine officer” for NASA – you may laugh but it is a really important post. In two ways: There is no point in spending billions of dollars trying to find life on the moon or Mars or Europa (the submarine) if we take life with us. If the submarine is contaminated with even one microbe then we will never be sure if the life we discover isn’t life we took. Conversely, say the pan-spermian guys are correct and many of our outbreaks of virus attacks on earth are caused by life forms arriving by meteor. If we bring a space-ship back from, say Mars, he has to make absolutely sure that we don’t infect earth.

OK, I admit I don’t have an answer. All the evidence from all sorts of sources suggests that the universe is 13-14B years old. Some of the evidence suggests that the earth is 3-7B years old (while the sun is only 4B years old!!!!) Some of the evidence however suggests it may be much younger – maybe only 28-30Thousand years. I do not pretend to have an answer as to how to reconcile this <repeat> – re <quote>universally accepted age of the earth<end quote> I am not sure there is any such thing as ‘universally accepted’ age of the earth, Just take the ice ages: there is one theory that says the last five ice ages were 22K, 37K, 55K, 70K and 102K and another that says they were 100, 200, 300, 700 and 1.2M years ago. <repeat> it is all very well knowing that this candle which is 5 inches long burns at an inch an hour, but how long was it when it started burning? <repeat> no, you don’t know when it started, there isn’t some cosmic corner shop where all your candles are 12 inches long

Biblical evidence is difficult. The Bible is not a science text-book and does not claim to be one. Where it speaks of science it speaks truly. Greek is a language which is precise “He went to jail” can mean, “he went to jail, here was there for some time, he came out again and has not been in since” The tenses are very precise. Hebrew is a language much more to do with feelings and humanity and is far less precise. I do not mean to say that it isn’t accurate; I just mean to say that it is more diffuse in meaning. Much of what we do understand comes from understanding cognate words and one has to be very careful. This knife is a ‘pocket’ knife and is a ‘steel’ knife. Reference to another knife – say a ‘table’ knife which is a ‘butter’ knife – may be correct in equating ‘pocket’ with ‘table’ – that is where you find the knife, but utterly incorrect in equating ‘steel’ with ‘butter’ – it is NOT made of butter.

Q. can I see the Arecibo slide? – why doesn’t the man have a head?
A. switch to news slide – there is the head

Q. Is your main point that we can’t afford this. The money would be better spent on the poor.
A. Well, we certainly couldn’t afford 2 nations duplicating the effort in the space-race of the last century. However, while there are plenty of problems here on earth, some speculation is both necessary and inbuilt into humanity. No, my main points are these. God has built an amazing creation – which we are mandated to explore and understand but while doing so we need to ensure that we exercise reality checks to stay out of pure fiction. And.. the main reality check is to start in the right place by acknowledging that it is created.
� – like you can have light from the far stars really being several billion years old in a universe only a few thousand years old.








