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TRANSITIONAL ACTIVTIES

STAR EXPLORER CAMP
Let’s Talk About ….. THE BLACK HOLE
Definition

A black hole is a region of space in which the gravitational field is so powerful that nothing can escape after falling past the event horizon (the boundary of the region from which not even light can escape).

· The name black hole comes from the fact that even electromagnetic radiation is unable to escape, making the interior invisible.

· They can be detected if they interact with matter outside the event horizon i.e. by drawing in gas from an orbiting star.

· They are described by Einstein’s theory of general relativity, developed in 1916.  This theory predicts that when a large enough amount of mass is present within a sufficiently small region of space, all paths through space are warped inwards towards the center of the volume, forcing all matter and radiation to fall inward.

· Stellar-mass black holes are formed as a direct result of the gravitational collapse of a star or by collisions between neutron stars.

· Larger black holes are formed by stellar-mass black holes acting as “seeds” which grow by absorbing mass from interstellar gas and dust, stars and planets, or smaller black holes.  
· They can also be formed by star clusters of large total mass merging into single bodies by their members’ gravitational attraction.  This will usually produce a supergiant or hypergiant star, which runs short of “fuel” in a few million years and then undergoes gravitational collapse.  This produces a supernova or hypernova and spends the rest of its existence as a black hole.

INSTRUCTIONS:  Use the Black Hole model to invite kids to learn about the Black Hole.  Simplify concepts above with relevant examples drawn from their everyday experiences.  Allow each kid to take turns projecting a small ball on the perimeter of the model.  Record any thought provoking questions and discussion points below to ensure that the Star Explorer Camp satisfactorily addresses these points.
Record Any Thought Provoking Questions/Discussion Points 

1.

2.

3.

4.

5.

TRANSITIONAL ACTIVTIES

STAR EXPLORER CAMP
Let’s Talk About ….. ROBOTICS IN SPACE
Definition

Robotics is the science and technology of robots, their design, manufacture and application.  

· The word was first used in print by Isaac Asimov in his science fiction short story “Liar!” published in May 1941 in Astounding Science Fiction.  An interest in ideas similar to robotics dates as far back as 400 B.C.

· Although the appearance and capabilities of robots differ vastly, all robots share the features of a mechanical, movable structure under some form of autonomous control.

· The structure of a robot is mostly mechanical and can be called a kinematic chain (its functionality being akin to the skeleton of a human body).  The chain is formed of links (its bones), actuators (its muscles) and joints which can allow one or more degrees of freedom.

· The mechanical structure of a robot must be controlled to perform its tasks.  The control of a robot includes three distinct phases – perception, processing and action.  Sensors give information about the environment or the robot itself.  This information is processed to calculate the appropriate signals to the actuators (motors) which move the mechanical structure.  The control of a robot involves path planning, pattern recognition, obstacle avoidance, etc.  More complex and adaptable control strategies can be referred to as artificial intelligence.

INSTRUCTIONS:  Use the Robotic Arm model to invite kids to learn about the Robotics in Space Science.  Simplify concepts above with relevant examples drawn from their everyday experiences.  Allow each kid to take turns gently using the robotic arm to pick up, manipulate and place small objects (a pen, crumbled piece of paper).  Record any thought provoking questions and discussion points below to ensure that the Star Explorer Camp satisfactorily addresses these points.  Do not leave this model unattended.
Record Any Thought Provoking Questions/Discussion Points 

1.

2.

3.

4.

5.

TRANSITIONAL ACTIVTIES

STAR EXPLORER CAMP
Let’s Talk About ….. LASER TECHNOPLOGY IN SPACE
Definition

A laser is a quantum-mechanical device that produces coherent radiation.  The term “laser” is an acronym:  Light Amplification Stimulated Emission of Radiation.  A typical laser emits light in a narrow, low-divergence beam and with a well-defined wavelength.  This is in contrast to an incandescent light bulb which emits light into a large solid angle and over a wide spectrum of wave length.

· A laser is composed of an active laser medium or gain medium and an optical cavity.  

· The gain medium transfers external energy into the laser beam.  It is material of controlled purity, size, concentration and shape, which amplifies the beam by the quantum mechanical process of stimulated emission, predicted by Einstein while he studied the photoelectric effect.  The gain medium is energized by an external energy source such as electricity and light.  The pump energy is absorbed by the medium which places some of its particles into high-energy quantum states.  The particles can interact with light by absorbing or emitting photons.  The light is amplified when the number of particles in a lower-energy state and the amount of stimulated emission due to light that passes through is larger than the amount of absorption.  

· The optical cavity contains a coherent beam of light between reflective surfaces so that the light passes through the gain medium more than once before it is emitted from the output aperture or lost to diffraction or absorption.

· Mirrors reflect a beam of light at an angle of reflection that is equal to its angle of incidence.  For example, if a beam of light is shining on a mirror’s surface at a 30( angle from vertical, then it reflects from the point of incidence at a 30( angle from vertical in the opposite direction.  Mirrors designed for lasers use a reflective optical coating comprised of many layers of different dielectric materials.  Such coatings can be designed to have extremely high reflectivity and are reasonably durable.  They absorb very little of the incident light and therefore can be used with high power lasers without absorbing the energy and being damaged.

INSTRUCTIONS:  Use the Laser Game (Khet) model to invite kids to learn about the Robotics in Space Science.  Simplify concepts above with relevant examples drawn from their everyday experiences.  Allow each kid to take turns angling mirrors to redirect laser beams.  Go through safety precautions to explain why you should be careful with lasers and explain the damage that it can cause.  Record any thought provoking questions and discussion points below to ensure that the Star Explorer Camp satisfactorily addresses these points.  Do not leave this model unattended.

Record Any Thought Provoking Questions/Discussion Points 

1.

2.

3.

TRANSITIONAL ACTIVTIES

STAR EXPLORER CAMP
Let’s Talk About ….. ROCKET PROPULSION IN SPACE
Definition

Spacecraft propulsion is any method used to change the velocity of spacecraft and artificial satellites.  There are many different methods of propulsion, each having drawbacks and advantages.  Most spacecraft today are propelled by exhausting a gas from the back/rear of the vehicle at very high speed through a supersonic de Laval nozzle.  This sort of engine is called a rocket engine.  

· All current spacecraft use chemical rockets (bipropellant or solid-fuel) for launch although some have used air-breathing engines on their first stage.

· Most rocket engines are internal combustion heat engines (although non-combusting forms exist).  These engines generally produce a high temperature reaction mass, as a hot gas.  This is achieved by combusing a solid, liquid or gaseous fuel with an oxidizer within a combustion chamber.  The extremely hot gas is allowed to escape through a high-expansion ratio nozzle.  This bell-shaped nozzle is what gives a rocket engine its characteristic shape.  The effect of the nozzle dramatically accelerates the mass, converting most of the thermal energy into kinetic energy.  Exhaust speeds as high as 10 times the speed of sound are common. 

INSTRUCTIONS:  Use the Rocket model to invite kids to learn about the rocket technology in Space Science.  Simplify concepts above with relevant examples drawn from their everyday experiences.  Allow each kid to take turns observing the components of a rocket and allow them to assemble the pieces when applicable.  Record any thought provoking questions and discussion points below to ensure that the Star Explorer Camp satisfactorily addresses these points.  Do not leave this model unattended.

Record Any Thought Provoking Questions/Discussion Points 

1.

2.

3.

STAR EXPLORER CAMP
Let’s Talk About ….. ORRERY IN SPACE
Definition

An orrery is a mechanical device that illustrates the relative positions and motions of the planets and moons in the Solar System in a heliocentric model.  They are usually driven by a large clockwork mechanism with a globe representing the Sun at the center and with a planet at the end of each of the arms.

· Cicera, in the first century B.C., wrote an account of the Greek Stoic Philosopher Posidonius’ construction of an orrery.  The first modern orrery was built circa 1704 by George Graham.

· Orreries are sometimes referred to as planetariums and can range in size from hand-held to room-sized.  They are not usually built to scale.  Some have people play the role of the moving planets and other Solar System objects.  Many planetariums have a projection orrery which projects onto the dome of the planetarium a Sun with either dots or small images of the planets.

INSTRUCTIONS:  Use the ORRERY model to invite kids to learn about the planetariums in Space Science.  Simplify concepts above with relevant examples drawn from their everyday experiences.  Allow each kid to take turns modeling how planets orbit around the Sun.  Go through myths about angles, speed, etc. related to space between objects in space.  Record any thought provoking questions and discussion points below to ensure that the Star Explorer Camp satisfactorily addresses these points.  Do not leave this model unattended.

Record Any Thought Provoking Questions/Discussion Points 
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2.

3.

4.

5.

STAR EXPLORER CAMP
Let’s Talk About ….. OPTICS IN SPACE
Definition

Optics is a branch of physics that describes the behavior and properties of light and the interaction of light with matter.

· Optics usually describes the behavior of visible, infrared and ultraviolet light.  Optics can be regarded as a sub-field of electromagnetism.  

· The pure science aspects of the field are often called optical science or optical physics.  Applied optical sciences are often called optical engineering.

· Optics is a part of everyday life.  Rainbows and mirages are examples of optical phenomena.  Optics are used in eyeglasses, contact lenses and cameras.

· An optical illusion is always characterized by visually perceived images that are deceptive or misleading.  The information gathered by the eye is processed by the brain to give a perspective that does not tally with a physical measurement of the stimulus source.

· Before quantum optics became important, optics consisted mainly of the application of classical electromagnetism and its high frequency approximations to light.  It is divided into two main branches:  geometric optics and physical optics.  Geometric optics, or ray optics, describes light propagation in terms of rays.  Physical optics, or wave optics, builds Huygen’s principle and models the propagation of complex wave fronts through optical systems, including both the amplitude and the phase of the wave. 

· Quantum optics is a field of research in physics dealing with the application of quantum mechanics to phenomena involving light and its interaction of matter.  According to quantum mechanics, light may be considered not only as an electro-magnetic wave but also as a “stream” of particles called photons which travel with c, the vacuum speed of light.

INSTRUCTIONS:  Use the OPTICS model to invite kids to learn about the Space Science through use of optical instrumentation.  Simplify concepts above with relevant examples drawn from their everyday experiences.  Allow each kid to take turns angling lenses and mirrors to focus on certain objects.  Record any thought provoking questions and discussion points below to ensure that the Star Explorer Camp satisfactorily addresses these points.  Do not leave this model unattended.

Record Any Thought Provoking Questions/Discussion Points 

1.

2.

3.

4.
5.
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