Astrophysics Glossary 

Antimatter

Every particle in the universe (electrons, protons, leptons, etc.) has a corresponding anti-particle with the same mass and spin but with an opposite charge (if the particle itself is charged). If a particle and its anti-particle come into contact, the mutually annihilate, releasing a huge amount of energy (governed by E=mc 2 ). Antimatter is very expensive (in terms of energy) to make, but it provides the highest theoretical energy density, making it a very powerful (if dangerous) starship fuel.

Artificial Mass

A form of artificial gravity. An energy-intensive system bombards a small target with an artificial form of the Higgs' Boson, causing a huge increase in the targets apparent mass. This causes curvature in spacetime, producing gravity. The artificial mass has a halflife, so without continuous energy input it quickly decays to background. Natural spacetime curvature (especially from large objects like planets) accelerates the decay exponentially.

AU (Astronomical Unit)

The average distance between the earth and Sol, its star. The AU is a standard unit in astronomy for measuring moderate distances (long distances are measured using light years). An AU is about 150,000,000 kilometers.

Celestial Mechanics

(see Orbital Mechanics)

Centripetal Force

Technically the acceleration associated with uniform circular motion. By placing objects in a large spinning object (a centrifuge) the acceleration experienced creates an acceptable form of "artificial gravity."

Coil Gun

A device which uses a series of ring magnets to accelerate objects. By rapidly switching the polarity of the magnets they can alternately push and pull a ferromagnetic object down the barrel with ever increasing velocity.

Dead Zone

A region of more than 10 light years radius around a star that has erupted as a type Ia thru 5C supernova. The resultant gamma ray radiation will destroy all complex multi-cellular life on the planets in the zone, and badly damage their atmosphere.

Earth/Terra

Homeworld of the Humans. Most of Earth's surface is covered by thick saltwater oceans. The planet has a thick oxygen-nitrogen atmosphere. 

Exponential Growth

An exponential growth is a growth at fixed rate. Depending on the exponent, there will be a fixed doubling time (Td) for the sum. After 2 doubling times it will have increased by a factor of 4, after three doubling times by a factor of 8, etc. The nature of exponential growth is the reason economies and populations cannot continue growing indefinitely, and a steady state must be achieved.

Fission

The shattering of heavy atomic nuclei, usually by a neutron, to generate two smaller nuclei and release a large quantity of energy. Fission is a simple way to make very powerful (atomic) bombs. It is also a common, simple and safe power source.

Fresnel Lens

A lens that is made by using rings of material with a refractive index different than the medium around them. Fresnel lenses have the advantage that they can be flat (like in an overhead projector), and do not have to be solid. Fresnel lenses can be made very large, in stellar engineering projects and mining operations tenuous plastic rings thousands of kilometers in diameter can be used to focus light on a moon’s surface to increase the ambient light levels.

FTL

Faster Than Light. The Jump Drive is commonly known as a FTL engine, though that is not technically correct. The spacecraft never exceeds (or even approaches) the speed of light, rather it generates a wormhole to make a "shortcut", bypassing interstellar distances quickly.

Fusion

The high-energy combination of two light atomic nuclei resulting in the formation of a heavier nuclei and the release of a great deal of energy. Fusion is the reaction that drives stars, and it is what creates all the heavy (heavier than hydrogen) elements in the universe.

Gravity Slingshot

An orbital maneuver that generates a momentum transfer between a spacecraft and a large heavy body (planet or moon). The spacecraft gains momentum (and thus velocity), while (in a conservation of momentum) the planet loses an infinitesimal amount of speed.

Humans

An intelligent technological civilization. Humans have bilateral symmetry with two arms and two legs. Locomotion is purely bipedal. The head is at the top of the body and contains the brain and most sense organs. There are two genders, male and female, with the female giving birth to typically one live young after a 9-month gestation. By year 1100 (5250 ASD) Humans had an average lifespan of about 120 years.

Inverse Square

The mathematical relationship of 1/r2. Doubling the distance in such a situation would reduce the effect by 4 and not by 2, as would be the case in a system that scaled linearly). The intensity of most types of emitted radiation is on an inverse square.

Ion Engine

A simple, robust and effective reaction drive that takes ions (atoms, protons and electrons with electric charge) and accelerates them through a powerful electric field. These ions are ejected as reaction mass, providing thrust for a spaceship. Ion engines are very efficient, but very low thrust.  Ion Engines, in their various forms, are considered TL 9-10.  
Ionizing Radiation

Alpha (helium nuclei), beta (electrons), and gamma (gamma ray photons) radiation and free neutrons have the energy to excite electronic transitions in atoms, breaking bonds and disrupting atomic nuclei. This causes damage at a molecular level. Damage to cellular components and genetic material makes ionizing radiation potentially fatal. Some materials can be weakened or damaged by exposure to ionizing radiation, and some very delicate components (such as electronics) can be easily damaged.

Jump Points

These are any regions of space where the space-time fabric is slightly strained by the opening of a wormhole by Jump Drive equipped ships.  At Jump 1, a ship is traveling, in relation to normal space around it , at a velocity of 1.285 trillion kps.

Kilo-second

One thousand (1,000) seconds. Equivalent to 16.7 human standard minutes. A basic unit of time used by most people who live or work in space.

Laser

(Light Amplification through Stimulated Emission of Radiation). A typical laser has a resonance chamber bounded by two mirrors. Energy is pumped into the system, exciting the molecules in the chamber. These molecules are then stimulated to relax, releasing their energy as photons of light. All the light generated by a laser is collimated, in phase, and the same wavelength.

Lidar

A scanning laser that detects reflected laser light to determine the range, position and relative velocity of other objects. Lidars are common long-range sensors on spacecraft of TL 10 - 13.

Light Year

The distance light covers in one human year (31.55 mega-seconds), or 9.467 x 10^15 meters.  Light travels at 299,727.73 kps.  

Liquid Water Zone

The orbital distances around a star where a planet can expect temperatures suitable for liquid water on the surface (also sometimes know as the "Goldilocks Zone," neither too hot nor too cold). The span of the zone depends on the brightness of the star, cool and dim stars have a region suitable for liquid water that is very close to the star, while hotter stars have orbits that are further away.

Magnetic Solenoid

A form of generating "artificial gravity." A solenoid is a cylinder where the intense magnetic field is contained within the walls of the cylinder, and besides the cap regions there is essentially no magnetic field outside of it. The intense magnetic field perturbs the electron orbitals of all atoms within it, causing an induced acceleration that adequately mimics gravity.  These are common at TL 8 and higher, and are used on almost all forms of space-faring vessels.  
Mega-second

One Million (1,000,000) seconds. Equivalent to 11.6 human standard days. A basic unit of time used by most people who live or work in space.

Mordat's Landing

A colloquial term to describe a terrestrial-sized planet (but not an asteroid or meteoroid) that is floating in space (essentially a dead world), free of significant gravitational influences by stars.

Orbital Mechanics

The complex orbital motion of multiple bodies. A typical situation involves a large central object (star) around which planets orbit, and around those planets orbit moons. A spacecraft or other object maneuvering in such an environment must account for the space-time curvature (gravity) of all these moving objects, and the effect this will have on its course. Orbital Mechanics can be extremely complex (to the point where exact mathematical multi-body treatments are impossible), and good pilots rely on intuition and insight to find the most efficient courses.

Parsec

3.26 light years or 19.2 trillion miles or 30.8 trillion km.  The distance traveled in a 24 earth-hour period using Jump 1 interstellar drives.  

Photon

A quantum of light. A photon is a propagating electromagnetic field with both wavelike and particle-like properties. The wavelength of a photon determines its energy and momentum. Gamma-rays and x-rays have short wavelengths (high energy), while radio waves have long wavelengths (low energy).

Proton

A fundamental subatomic particle. The proton is one of the two components of an atomic nucleus (along with the neutron). The proton is a charged particle with a charge of +1.

Radar

(Radio Detection and Ranging) A device that emits long wavelength photons (radio wave and microwave bands typically) which then reflect off of objects, the return signal which is then detected by sensitive receivers. Radars suffer the difficulty that their signal decreases as an inverse square of distance, making long-range detection very difficult and power-intensive.

Rail Gun

A device that has two long parallel rails. An electric spark (a plasma arc) is generated across the two rails. As the arc expands it is driven down the length of the rails with increasing speed. By placing a projectile in front of the speeding plasma arc, it can be launched at very high velocity. Rail guns require a powerful outside energy source to provide the electric current to maintain the spark.

Reaction Engine/Drive

A device that expels reaction mass to provide propulsion. The faster the reaction mass is ejected, the higher the specific impulse of the engine. High specific impulse engines are more efficient (they require less reaction mass for a given velocity change). Efficiency and thrust are often inversely proportional, so a high thrust engine is low efficiency, while a high efficiency engine is low thrust.

Reaction Mass

The material ejected out of a space ship's engine to provide thrust. Acceleration is limited by the conservation of mass, so for a ship to change its velocity, it must expend reaction mass. Long-range spaceships devote most of their mass to reaction fuel.

Rf (radio frequency) Radiation

Photons with a wavelength of about 10 centimeters to 1000 kilometers. Radio frequency radiation (radio waves) can be used for the transmission of information, or as a detection system (as in radar).

Specific Impulse

This is a measure of the efficiency of a rocket, specifically how much impulse (thrust multiplied by time) is generated by a given mass of fuel. Specific Impulse is directly related to the exhaust velocity (Ve) of the rocket.

Sol

A stable main sequence series G2 star.  Sol is a G2 type star.

Sonar

A system that uses pulses of sound to detect the presence and nature of objects in the immediate surroundings. Because it relies on the propagation of sound waves, sonar will not work in vacuum. Sonar can be used in an active mode (where "pings" are sent out to reflect off of objects), or a passive mode (where the sonar passively listens for the sounds generated by objects around it). The optimal frequency of the sound pulses depends on the medium they must propagate through- solid, liquid or air.

Technological Plateau

A stable, but not stagnant, period in the technological development of a civilization. Short periods of tumultuous change separate the long stable plateau periods. 

Thrust

An increase in linear momentum governed by the conservation of momentum. A rocket gains thrust by ejecting high velocity exhaust, causing a thrust vector in the opposite direction from the rocket exhaust.

VASIMR Engine

A Variable Specific-Impulse Magnetoplasma Rocket, this reaction engine works by heating its fuel to an extremely high temperature using pulses of radio and microwave frequency photons. The heated fuel is held within a series of magnetic bottles, and then allowed to leak out through a "magnetic choke." By keeping the choke closed down to a small size the heat of the fuel is kept high, resulting in low thrust but high efficiency. If the choke is opened up a much greater thrust can be achieved, but at the cost of a rapidly diminishing efficiency.  These types of engines are found on space vessels, typically of TL 8  - 12.  
Ve

The escape velocity of a rocket, typically measure in kilometers per second. A low Ve equates to a low efficiency, or a greater mass of fuel required for a given amount of thrust.

Wormhole

A twist in space-time that can link two distant places. Temporary Wormholes are generated by Jump Drives, allowing ships so equipped to travel many light years in only a few hours.

