


Questions and answers for ECo Sun

1. Is it possible to transfer energy via dialektrik?
Dielectrics serve to disable the flow of electrical energy and are good electrical and thermal insulators. But if a transparent dielectric is used then light can travel through it. Light is a form of energy and in this case light energy can move freely in a transparent dielectric (plastic, silicon, glass...). This can be used also to transmit concentrated solar light - energy.
2. What is the resistance of the light-conducting cable to the photon in relation to the resistance of the copper conductor to the electron?
If we take the resistance as the impact of the particle on the surface of the crystal lattice of the material then we can compare the following things:
- Mass. 
The mass and dimensions of the electron are much larger than the mass and dimensions of the photon (almost no mass). The probability that one photon hits the target crystal lattice is lower.
- Density on the material.
 The density of plastic molecules is much lower than the density of the crystal mesh of the metal molecules (copper). Because of the reduced density photon has lower possibility for collision. 
- Amount.
There are many more photons than electrons in their movement.
- Temperature.
When the temperature increases, the ceiling of the copper crystal lattice vibrates and the probability of collision with the electron increases. After the collision, the temperature of the conductor increased, so the resistance increased further. Plastic is a heat insulator and when it is in amorphous form it has no crystal lattice.
AI:
This is a fantastic question because it draws a parallel between two completely different worlds: the world of optics (electromagnetic radiation) and the world of electricity (current of charged particles).
Although in both cases it is about "passing" through the material, the mechanisms at the molecular level are drastically different.
________________________________________
1. Photons through transparent plastic (Amorphous polymers)
With transparent plastic (like plexiglass), the key is in the "mess" and the empty space within the energy levels.
Molecular structure: Chains are tangled and amorphous. There are no large crystal structures that would reflect or scatter light (that's why it's transparent).
Interaction with electrons: In order for a photon to be absorbed, it must have exactly as much energy as is necessary to "jump" an electron from one energy level to another (the so-called band gap).
Result: In transparent plastic, this energy gap is too large for visible light photons. Photon simply passes among molecules because it has nothing to react with; he does not surrender his energy material and comes out on the other side almost intact.
________________________________________
2. Electron through copper (Metal connection)
With copper, the situation is the opposite. Instead of isolated molecules, we have "more" free particles.
Molecular structure: Cuprum has a regular crystal lattice of positively charged ions.
"More" electrons: Copper has a specific metallic bond where the outer (valence) electrons are not bound to one atom, but are free. 
Movement mechanism: When you apply voltage, one electron does not travel from end to end at the speed of light. Instead, a chain reaction occurs: one electron enters, repels its neighbor, it repels the next one, and so on (like billiard balls).
Resistance: Unlike photons that pass through plastic without resistance, electrons in copper constantly "hit" the crystal lattice ions that vibrate (phonons), which creates heat.
________________________________________
Key differences 
	Characteristics
	Photons in plastic
	Electrons in cuprum

	What’s traveling?
	Light particle (massless)
	Negatively charged particle (with mass)

	Interaction
	Ignores material (passes through it)
	Colliding with the track (real resistance)

	Speed
	Speed ​​of light in that medium 
	Speed is actually slow (mm/s)

	The main condition
	Large energy gap (Band gap)
	Free electrons in the conduction band



In short: a photon is a "ghost" that passes through an empty house because the walls don't disturb it, while an electron is a "traveler in a crowd" that makes its way through a crowd of people, constantly jostling with others.

3. What is total reflection?
AI:
Total reflection (or complete internal reflection) is an optical phenomenon that occurs when light tries to pass from an optically dense medium (e.g. water or glass) to an optically thinner medium (e.g. air), but instead of being refracted, it is completely reflected back into the first medium like a mirror.
For this to happen, two key conditions must be met:
Direction of movement: Light must travel from a medium with a higher index of refraction (n1) to a medium with a lower index of refraction (n2).
Critical angle: The angle under which the light hits the boundary must be greater than the critical angle (@).
________________________________________
How does it work (step by step)?
Imagine directing a laser beam from inside a swimming pool towards the surface of the water:
Small angle: Most of the light escapes into the air, but it is refracted (bent) away from the vertical.
Critical angle: When you increase the angle to a certain point, the beam no longer penetrates into the air, but "slips" right along the surface of the water. This angle is calculated by the formula:
Sin@ = n1/n2

Total reflection: If you increase the angle a little further, the beam can no longer escape. The water surface suddenly acts like a perfect mirror, reflecting all the light back into the water.
________________________________________
Where do we use this in the real world?
This principle is not just a "cool trick," it is the foundation of modern technology:
Fiber optics: The internet you use today works thanks to total reflection. Light signals (data) travel through thin glass threads by constantly bouncing off the walls of the fiber, losing no energy outside the cable.
Diamonds: The brilliance of a diamond comes from its high density. Light that enters it is "trapped" by total internal reflection and bounces multiple times within the facets before exiting, creating that signature sparkle.
Endoscopy: Doctors use fiber optics to "look" inside the human body without making large incisions.
Roadside mirages: In the summer, hot air above the asphalt creates layers of different densities, so the light from the sky is totally reflected back to your eyes, creating the illusion of "water" on the road.
4. What percentage of solar energy can be used with ECo Sun?
If ECo Sun tubes with pigtails up to 20 meters long are used, then we estimate that we can collect and transport over 60% of the sun's light at the end of the fiber optic cable (pigtail).
5. Why doesn't the beginning of a fiber optic cable that is exposed to concentrated sunlight heat up and deform?
Sunlight - energy is not stored in the fiber optic cable, it just transits down it. Losses at the beginning of the cable are only minimal reflections and they do not create heat losses in the material. That's why there is no melting and deformation of the cable.

Conclusion:
The light resistance in the plastic cable is much lower compared to the resistance in the copper conductor. With this, it can be concluded that the light sent down a plastic fiber optic cable can be transmitted with a small percentage of loss, up to 20% on a short length (up to 100m). These losses appear at the beginning of the phase of "ironing on the bean" until the establishment of total reflection. For the first meter, when total reflection is established, the loss of light (energy) is almost negligible, so it is possible to transmit light over a long distance, tens of kilometers.



