
The Uncertainty Bird 
 

“Welcome everyone to this special presentation which will involve some of our 

feathered friends helping us understand one of the principles which underlie our 

reality.” Hedwig perched expectantly awaiting some feedback and when there was 

none he continued: “Before we start are there any questions?” 

 

“Yes,” replied Kermit, “I have one – is it true that humans have been required to 

muzzle some of their dogs before taking them out in public?” 

 

“That is indeed true Kermit – but how does it affect our discussion today?” responded 

the owl. 

 

“Well I was wondering if it could be applied to snakes when they come to these 

meetings?” Kermit continued eyeing Ka at the opposite side of the circle of 

philosophers. 

 

“Enough of that,” said Hedwig, “I have an undertaking from everyone that there will 

be no intimidating behaviour at these meetings so you need not concern yourself 

further.” 

 

“Does that include catching flies?” replied Kermit, “I didn‟t get breakfast.” 

 

“Enough of this and on to business,” ruled Hedwig and proceeded to open the 

proceedings. 

 

“Let me introduce our demonstrator for today….” said Hedwig turning to the red-

breasted bird beside him. “… and who are you going to be today, Cock Robin?” 

 

“I‟m not sure,” replied the smaller bird scratching his head. 

 

“What do you mean – you‟re not sure?” said Hedwig irritably. 

 

“Well, that‟s what you told me to say when we agreed what to do,” responded the 

robin. 

 

“That‟s not what I said at all….” replied the bigger bird in exasperation, “…I said you 

were to say you were „The Uncertainty Bird‟.” 

 

“Oh, I see,” replied the robin and announced with great aplomb to the gathering, 

“Today, Matthew, sorry I mean Hedwig, I will be „The Uncertainty Bird‟!” 

 

In the clearing a series of low perches were set up and the robin swiftly flew to the 

nearest one where he sat awaiting Hedwig‟s commentary to commence. 

 

“Today folks we will examine Heisenbird‟s Uncertainty Principle and this will be 

demonstrated by our friend Cock Robin. What this says is that it is not possible to 

simultaneously measure the position and the velocity of something; any questions?” 

 

“Yes,” said Hercules, “what does „simultaneously‟ mean? 



 

“At the same time,” burbled Magnus the Pike (who had sorted out his ability to talk 

out of water by bringing along a Babelfish).  “I thought any donkey would know 

that,” he added quietly so that Hercules could not hear. 

 

“We all know that we can measure the position of an object and record it; and we can 

also record its velocity – or speed – and we can even do this at the same time for a 

large object, even a robin.” 

 

“Is a robin a large object?” asked Hercules. 

 

“In this context yes,” responded Hedwig quickly, anxious to get on. 

 

“Now you see CR is perched about sixty hoofs from the edge of the wood this way 

and about forty hoofs that way. He is also about ten hoofs above the ground so we 

have defined his position in three dimensions!” 

 

“Now we will ask him to fly to another position.” At which CR flew to the next perch. 

 

“And again we may record the position of the bird in three dimensions,” continued the 

owl. 

 

“What‟s complicated about that?” asked Hercules who was getting the hang of things. 

 

“Nothing at all,” said Hedwig, but wait awhile as we now want to measure his speed.” 

 

The bird flew back to the first perch and alighted while Hedwig picked up the thread 

of his lecture. 

 

“Any ideas?” Hedwig asked the assembled animals. 

 

“Well you could measure the distance between the perches and divide it by the time 

taken – I will pose as a ruler if you wish,” Ka proudly exclaimed. 

 

“Yes indeed, we could, but that would only give us an average speed for the flight 

between the two perches and I‟m looking for his velocity at a specific point in the 

flight – so how do we calculate that?” 

 

Kermit had been swotting up on Newtonian mechanics and suggested that they could 

calculate what was happening and get the bird‟s speed at any point in the flight. But 

Hedwig was not happy with that as it would bring his presentation to a premature 

conclusion. 

 

“No, we‟re not looking to calculate the velocity from equations – we‟re looking to 

measure his speed like the humans do with those hair dryer things they point at 

speeding cars.” 

 

“I know,” said Kermit anxious to get away for breakfast, “if we use one of those 

things they use to measure the speed of a car which takes a picture at the same time 



we have both the position and the speed of a car – so why can‟t we adjourn to the road 

in the village and do the experiment there?” 

 

“Very good, Kermit,” said the owl who was impressed with the frog‟s appreciation of 

classical mechanics, “… and if we did that it would indeed work very well. If we 

borrowed one of these cameras then we could get CR‟s position and velocity at the 

same time. But that‟s not the direction we are going as it only works for large objects, 

like a robin. But if we imagine now that CR is a particle at the sub-atomic level let‟s 

see what happens.” 

 

The robin flies back and forth between the perches as Hedwig explains what happens 

at the particle level. 

 

“We can measure one thing or the other and the more accurate the one gets, the worse 

the other measurement gets. If position is accurate then velocity is not and vice versa. 

It‟s called The Heisenbird Uncertainty Principle. But why is this?” 

 

“Wave-particle duality?” ventured Kermit, again wishing to demonstrate his wide 

reading. 

 

“Absolutely!” exclaimed Hedwig. “This is the key which has not been interpreted 

correctly. Our particle (Cock Robin in this case) only exists in our reality when he 

alights on one of the perches and stays there for a fraction of a second whilst we 

measure his position but then he‟s gone again. As a moving particle he does not exist 

as matter – he only exists as a waveform which is a coded message recording his 

particulars and we cannot measure his position as he has none. We can, however, 

measure his velocity accurately as long as we don‟t worry about his position.” 

 

“But why can we do it for a robin but not for a particle – after all a robin is made up 

of particles?” interjected Hercules. 

 

“A frog called Broglie said that even large objects have their own waveform but, due 

to their size and complexity, the individual waves collapse frequently as they interact 

with each other within the object. This means that some of the object will always be 

in a matter state at any one time thus enabling it to be located at the same time that the 

velocity is measured. For a simple waveform, representing just one particle, you can‟t 

do this.” 

 

Hedwig wrapped up the meeting with a short summary of their findings and thanked 

everyone for their attendance before setting homework – “write a short description of 

wave-particle duality and the explanations for it.” 

 

“So Cock Robin,” concluded the owl, “will you come back next week and help us to 

explain some more about these particles – I understand you‟re going to bring some 

sparrows to assist you?” 

 

The air turned black as thunder as the robin turned to Hedwig. “Sparrows?” he 

screamed. “Sparrows, indeed! – you stupid chicken – you know I never work with 

sparrows!” He spat out the words at Hedwig who hastily took wing. 



Kermit's Homework – Goodbye Copenhagen 
 

Wave Particle Duality 

Confusion is brought about by the behaviour of matter – sometimes it behaves as 

waves (a la Clerk-Maxwell) and at other times it behaves as particles (a la Einstein). 

Both produced mathematically based explanations which stand up to experimental 

verification. 

 

The Double Slit Experiment 

This wave-particle duality is encapsulated in the double slit experiment and its most 

popular explanations. Let us suffice to say that the double slit experiment creates a 

fundamental problem as the particles fired through the slits appear to pass through 

both slits at the same time and only when an observer is introduced does a particle 

make up its mind about which slit to pass through. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The popular explanations can be summarised as: 

 

„Copenhagen‟ purports that a particle only exists when there is someone (a conscious 

observer) there to observe it. The concept is then further developed, in a philosophical 

sense, to define the observer. The difficulties compound and the arguments continue 

ad nauseum usually in the form of thought experiments (cf Schrödinger‟s Cat). The 

serious logical flaw in this argument is the necessity for an „observer‟. Is an 

„observation‟ involving a simple unobserved detector not sufficient? 

 

„Parallel Worlds‟ argues that every time there is an alternative path for a particle 

then it will take both and a new reality is created. Every time a particle has a choice, 

then it will actually undertake both paths resulting in a multiplicity (almost an infinity 

even!) of Parallel Worlds. This explanation is most popular in SF circles. 

 

Goodbye Copenhagen 

Let us accept that motion is the transfer of information, in the form of a wave, along 

the links of a network (as in the diagram above). As the net shakes (vibrates) the 

vibrations will attempt to take all of the possible paths available to reach their 

destination. Those that strike the first wall will simply collapse and take no further 

part. But those that pass through the slits will continue as waveforms beyond and 

continue until the wave function collapses at the back wall in the form of a particle. 

Light source 

Interference pattern 



The density of collapsed particles forms the pattern of interference which we see – 

why? The wave function collapses when it comes into contact with another waveform 

where the sum of the vibrations exceeds a certain value. The particles passing through 

the slits did not collapse until they reached the back wall but if we introduce a 

detector at the first wall then they will collapse there. 

 

When the wave functions collapse two particles are created which interact with each 

other. They exist for only a short fraction of time (the Planck time) and new wave 

forms are then created. At the point of interaction they have only location and no 

momentum. This was earlier represented by the flight of a bird which flies from one 

perch to another. As waves, matter has no location only momentum. As a particle it 

has mass and location but no momentum (Heisenbird‟s Uncertainty Principle). 

 

I have argued here that the observer is not necessary nor any use of parallel worlds. 

Wave particle duality is brought about by the nature of matter and its motion through 

space-time. This explanation is called the Objective Collapse Theory and it not only 

makes a lot more sense than the alternatives but provides us with a framework for 

development as, being „background dependent‟ it relies upon the existence of an 

underlying fabric of space-time – an aether. 
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