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Synergy is defined as the whole is greater than its parts. Emergence25 is defined as the whole is different from the sum of its parts.
This appendix is excerpted from5. Lee Smolin26 had suggested that properties of nature are emergent, like Gödel’s Incompleteness Theorem, that something new is able to manifest itself from something that was previously not present. This section will place some conceptual restrictions on what can be described as emergent, and how it relates to what was before it.

Unlike Smolin’s description of emergence, that from large complex systems, this author describes emergence as the ability to derive new properties from what was previously not there, given the right stimulus. To maintain the clarity of this discussion, one will refer to ‘what was there’ as the medium. 
This implies that the original properties of the medium, what was previously there, is necessarily simpler than what was previously not there, the medium plus the stimulus. The stimulus is what instigates the new properties, and that these new properties cannot in any way resemble the stimuli. The following are some conceptual restrictions to emergence.

New Property of Emergence
New properties emerge from the medium. These properties were previously not present. If these properties were not discernible, these properties are not new. Therefore, not discernible is an insufficient and incorrect condition for emergence.

Stimulus Property of Emergence
A stimulus is required to bring about a new property. The term stimulus is used because unlike signals, no velocity is implied by its usage. A stimulus is like a catalyst. A small stimulus or catalyst produces a very big effect.

Resemblance Property of Emergence
The emergent new property cannot resemble the stimulus that caused it, otherwise it would not be emergent. Let’s look at an example. Let us assume that the medium is spacetime, and is initially flat and linear. Now let us introduce a stimulus. This stimulus is a wave over this spacetime, such that spacetime fluctuates. See Figure A1. 
There are three particles in this diagram. In flat spacetime, particle A experiences no motion. In the fluctuating spacetime, particle B experiences a motion to the right, while particle C experiences a motion to the left. The problem with this picture, from the perspective of emergence, is that there is an implied motion downward that is not part of spacetime. That is, a particle’s motion is dependent on both, spacetime, the medium, and something external to the medium, the downward motion. This is not emergence, as motion, the pre-existing downward component, is a necessary requirement for the new lateral motion within the medium.

                              [image: 08-06.emf]
                                         Figure A1: Incorrect emergent property

If we change this picture and suggest that particle motion is due to compression and relaxation of the measure of spacetime, something new emerges. See Figure A2. We see that the compression-relaxation wave is completely a function of the spacetime with no external factors. If a particle moves towards relaxation of measure, then particle A experiences no motion, while particle B and C move right and left, respectively. These two examples illustrate a few more properties of emergence.
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                                    Figure A2: Correct emergent property
External Factor Property of Emergence
A new property is emergent if and only if it is not dependent upon any external factors. That is the emergent property is self-contained within the medium.

Form Property of Emergence
A stimulus is something that alters the form but does not change the underlying nature of that which experiences emergent properties. Some clarifications are in order here. The compression wave of spacetime in the second example would be created by expansion of the measure χ of space or time. This in turn shows up as space contraction or time dilation, and by the Ni Field Model, one gets linear (velocity) and non-linear (acceleration) motion. 
In the first example (Figure A1), one required a downward motion to produce the left and right movement in particles B and C. Therefore, in this first example, motion is not an emergent property of spacetime. In the second example motion is derived solely from compression/relaxation and therefore, an emergent property of spacetime.
The third observation is that the stimulus causes the change in the measure of space and time, which in turn causes the property of motion. Measure and motion are very different properties of spacetime. The stimulus alters the form of spacetime.

Inheritance Property of Emergence
Objects derived from emergent properties inherit or maintain the properties of the medium they originated from. This means that if particles originated from spacetime, they would exhibit space-like and time-like properties. Yes, particles do, and we can propose particles are emergent from spacetime. 

Reversion Property of Emergence
Complex structures derived from several levels of emergence can exhibit a reversion back to a lower level property. Very generally, motion emerged from spacetime. Therefore, energy emerged from spacetime. Energy in the photon form is electromagnetic. Therefore, one deduces that the electric and magnetic ‘components’ emerged either from energy or from spacetime itself; that these electric and magnetic components are lower level emergent properties than say quantum mechanical properties of particles. However, the quantum mechanical properties enable superconductors to exhibit magnetic and electrical properties. This is reversion, and suggests that electric and magnetic components emerged from spacetime, and from a stimulus or stimuli that was different from that of motion.
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