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A galaxy is a gravitationally bound system

of stars, stellar remnants, interstellar gas, dust,

and dark matter.
Galaxies are categorized according to their visual appearance.
Many galaxies are thought to have black holes at their active centers.
The Milky Way's central black hole, known as Sagittarius A*
has a mass four million times greater than the  Sun.
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Your Task today is to categorize the galaxies
Your job is to do the same thing. In the following chart, invent your own galaxy types

 and provide a description of these galaxy types and three examples for each one.
 Fill in the following table. 

 
Galaxy Type  (name), Galaxy Type (drawing), Defining Characteristics (write a short

description, provide enough detail so that anyone could use your scheme), Three Examples
(give 3 grid coordinates)
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CLASSIFYING
GALAXIES
SHARE YOUR CLASSIFICATION SCHEMES WITH
ANOTHER GROUP
 
• What  similarities are there between between schemes?
• Significant differences?
• How to classify particular galaxies?
• Why did you decide to design your schemes the way you did?
• Are there completely different types of schemes you could devise?
 • Why is it important (or not) to classify objects we discover?
• Might classification schemes be changed over time? 
 

• Did the galaxies form in different shapes, or did they all form in the
same shapes and then evolve into different shapes?
• What different histories could different galaxies have (especially,
that could affect their shapes)?
 • Could the evolution of galaxy shape be due to internal processes or
driven by external processes?
• Could the shapes be related to the size of the galaxy when it forms?
• Are the shapes we observe transient or long-lasting? 
 
 

• Elliptical (E): galaxy with a spherical or elliptical shape (like an American
football); it has no flat disc or spiral arms. 

• Lenticular (S0): galaxy with a smooth, flat disk shape without spiral
structure; often hard to distinguish from ellipticals. 

• Barred Lenticular (SB0): same as above, but with an elongated (barred)
nucleus (galaxy centre). 

• Spiral (S): galaxy with a flat disk shape, with notable spiral patterns in the
outer disk; also contains a large bright central bulge.

 • Barred Spiral (SB): A special type of spiral characterised by an elongated
nucleus with the spiral arms springing from the ends of the bar. 

• Irregular (IR): an oddly shaped galaxy that doesn't fit into any other category.
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 • I) Ellipticals or Lenticulars: it can be hard to tell these apart. If you know it's
either an E or S0 / SB0, it is okay to guess between these two.
 
 • II) Spirals and Barred Spirals: it can be hard to tell these apart. If you know it's
either an S or SB, it is okay to guess between these two.
 
 • III) Irregular galaxy.
 
• IV) Uncertain: an edge-on view of a galaxy that could possibly be an S0, SB0, S,
SB, or IR. There are too many possibilities, so do not count these.
 
• Star) any object that has ‘crosshairs’ sticking out of it is a foreground star in the
Milky Way galaxy, so do not count these.
 
• ?) Don't count small, faint objects like these that are too hard to classify.

 
 GUIDELINES 
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Distances to the planets

Distance to Pluto

OUR UNIVERSE!

Our Solar
System 

/ 300 000
Light seconds

 
/ 60

Light Minutes
 

/ 60
Light Hours

 
 

5.5 Light Hours
(ish)

 

6 Billion KM

https://www.joomag.com//mg/0022309001559990096/p8
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BEYOND THE
SOLAR SYSTEM

Our Nearest Star

Sirus

4.24 Light Years
 

50 000 Years  (ish)

8.611 Light Years
 

100 000 years (ish)
 

Proxima Centauri



RECOGNISE THIS?

Betelgeuse
 

642.5 Light Years
 

7.5 Million Years
 



Star Size Comparison

The Milky way galaxy

How far across in the Milky Way?
 

100,000 Light Years
 

1 Billion Years +
 
 



Andromeda Galaxy

2.5 Million Light
Years

 

More fab facts

https://www.joomag.com//mg/0022309001559990096/p12


The Local Group of Galaxies

50+ Galaxies
 

Gravity centre
between

Andromeda and
Milky Way

 
10 Million Light

years across
 
 

Super cluster’s       

520 Million Light
Years

 
100,000
Galaxies

 
 



Hubble Deep Field Image

10 Billion Light Years
 

 
1, 24 millionth of sky

10,000 Galaxies



First Light



OPTICAL
INSTRUMENTS
LIGHT

LIGHT AND 
WAVELENGTH
Light is the natural agent
that stimulates sight and
makes things visible.
Different types of light have
different wavelengths.
These are shown on the
Electromagnetic Spectrum.
 

THE ELECTROMAGNETIC
SPECTRUM
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Star Light
The  l i g h t  t h a t  comes  f r om s t a r s  i s  no t  a l l  v i s i b l e  . . .

 Gamma Ray
 X-ray
 Ultraviolet
 Visible
 Infared
 Microwave
 Radio

13

GAMMA RAY
A typical image seen by a Gamma ray telescope.

X-RAY
An image of a hand formed by an X-
ray.

Stars emit

The light stars emit



THE LIGHT STARS EMIT

U V  l i g h t  b e i n g  u s e d  t o  g e t  a n  a r t i fi c i a l
t a n .

 

ULTRAVIOLET
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VISIBLE



PRISMS CAN BE USED TO SEE HOW LIGHT SPLITS.
THIS IS A PHOTO THAT WE TOOK IN THE
CLASSROOM.
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A n  i m a g e  c r e a t e d  b y  i n f a r e d
c a m e r a .

 

INFARED



M I C R O W A V E S  A R E  U S E D  I N  T H I S  F O R  T O  H E A T  O R  C O O K  F O O D .
 

MICROWAVE

U S E S  I N  C O M M U N I C A T I O N ,  M U S I C  S T A T I O N S  A N D  N A V I G A T I O N  S Y S T E M S .
 

RADIO



ABSORPTION LINES

The dark lines show what elements are coming from the light
emitted from stars. So using these lines we can find out what
elements the stars light is composed of for example: Hydrogen,
oxygen and nitrogen.
 



MICROSCOPE

https://www.youtube.com/watch?v=KpMTkr_aiYU

Microslide
Sample
Liquid

Coverslip
 
 



Wing of a fly

Onion



Parts of the telescope 

Objective
Eyepiece

Focus mechanism
Tube

Micrometer mechanism
Finderscope

Tripod
Mount
Breaks

 

TELESCOPE



X-ray telescope

Gamma-ray telescope

High-energy particle



TWO CLASSIC TELESCOPES

REFRACTOR-REFRACTING TELESCOPE

Lens

REFLECTOR-REFLECTING TELESCOPE

Arrangement of mirrors



We learned ...
how to use a Refractor.
 

We ...

built a simple telescope and observe the silo.
 



How bacteria is affected
by UV light
What is bacteria?

Bacteria is a microorganism
which is all around
us- even inside of us.
 
There are good and bad
bacteria; good keeping our
immune system healthy and bad
causing virus and disease.
 

How to kill bacteria

Methods:
- Alcohol, such as ethanol
- Heat (e.g. boiling water)
- UV light
 

Our Experiment
The purpose of our experiment
was to highlight the effects of
UV light on bacteria.
 

1. Escherichia coli
2. Deinococcus radiodurans
3. Serratia marcescens
 
We used all three types of
bacteria in this experiment.

Types of bacteria

Materials

1. General nutrient agar on Petri
dishes, in test tubes or Erlenmeyer
flasks
2. 70% ethanol
3. UV lamp, burner, automatic
pipette, stopwatch
4. Tissue paper, tips, pen
5. Hockey sticks and beakers 50ml
 
 

Procedure 1 

- Check pre-prepared bacterial of
all three types.
 
- Check and prepare 4 Petri dishes
for each variation.
 
This includes marking them with
the name of bacteria and times
each dish will be exposed for.
For example 30, 60 or 90 seconds.

Procedure 2

Prep table and place Petri dishes
and bacteria on the side. Add tips
to automatic pipettes. Prepare
beaker with ethanol and hockey
stick and light burner.
Shake bacterial to equalise amount
of bacteria cells.
 
 



Prepare the UV lamp with dish
exposure setup. Turn it on in order
to heat up and to start emitting
full spectral range.
Work in pairs. Carefully open the
dish lid, and put the bottom part
under the UV lamp. Prepare the
stopwatch and start it when the UV
cover is removed. After the
exposition time is over,close the
UV cover.

Procedure 5

Spread the bacteria lightly and
equally over the nutrient surface
whilst rotating the dish from left
to right using the hockey stick.
Repeat the procedure for all of the
different type of bacteria in the
group (0s,30s,60s,90s)
 
 

Procedure 4

Procedure 6

Remove the dish, cover it with
lid and put it aside.
Repeat the procedure for all
exposition times.
Incubate the dishes over night.
 
 
 

Pipet 0.06 mL of the bacteria
onto the surface of the Petri
dish. Dispose used tips in a
biohazard bag. This is to
reduce the spread of
bacteria.
 
Take the hockey stick out of
the ethanol then light briefly
on the burner. Hold it under
the burner to let it burn and
cool down.
 

Procedure 3



Videos
https://youtu.be/y2HxhvTgKmw
 
https://youtu.be/z4qrnMlhbpE
 
https://youtu.be/jbQlcmEW_gs

E.coli



D.radiodurans

From these results we can
tell that this experiment
worked how we
predicted, as the lower
the UV exposure the
higher the number is and
the number is decreasing.

RED

From these results we
can tell that UV is
effective on bacteria
from salt water. This
experiment worked well
as it decreased towards
the end. 



This  experiment  was  to  understand how bacter ia
reacts  to  UV l ight  exposure.  

Also  to  discover  how to  maintain  or  k i l l  bacter ia .
The results  of  this  experiment  show us  that  UV

l ight  k i l ls  bacter ia  and different  exposure t imes
indicate  a  greater  efficacy at  k i l l ing  bacter ia .

 

Conclusion

Although there  are  too many bacter ia l  cel ls  to
count ,  the  amount  of  cel ls  are  reducing in  the E .
col i  experiment .  From these results  we can tel l

something in  this  experiment  may have gone
wrong as  the results  should have been different .
This  could  be due to  the l id  of  Petr i  d ish  being

left  on.  
Another  possibi l i ty  could  be the cel l  wal l

protects  cel ls  f rom UV l ight  and that  is  how they
survive.

Vis ible  l ight  does  not  k i l l  bacter ia .  Would
radiat ion of  smal ler  wave legnths  be more

effect ive  at  k i l l ing  bacter ia .
 
 

Discussion



Workshops



UV radiation protection
Types of radiation

X-ray 
Gamma

UV
Visual

IR
Microwave

Radio
 
Visual radiation is visible on the skin by the naked eye.
 

There are three types of UV
radiation, which are:
 
UVA- (320-400nm)
UVB- (280-320nm)
UVC- (200-280nm)



Skin  VS  UV

90% of skin cancers are associated
with exposure of UV light.

 
Sunscreen helps greatly to reduce
excess exposure to the harmful UV

rays.
 

Sunscreen helps to shield the human
body from the sun’s rays by absorbing the light or

reflecting it
away dependant on their ingredients.

 

Sunscreen and SPF

The efficiency of the sunscreen is SPF factor
(sun protection factor).

 
The most effective sunscreen should block or

absorb both UVA and UVB radiation.
 

SPF values can be calculated determinating
the amount of time a person can stay in the

sun without getting sun burn.
 

15 SPF/ how long you can stand outside.
No sunscreen - 10 mins before getting burned

With sunscreen- 150 mins before getting
burned.

 



Sunblock

Titanium dioxide and zinc oxide are in
sunblock in sunscreen.
They contain reflective particles to repel
the sun from the skin.
In the past, sunblock was visible on the
Skin but now the oxide particles have
been made smaller.
That sunscreen is still around but a lot
more rare.
 
 

Sunscreen VS Sunblock

Sunscreen reduces the amount of UV
that hits the skin.
 
Sunblock reduces the amount of UV
that hits the skin by reflecting it away.
 

VS
 



Spectrophotometre

Spectrophotometre is a method to
measure how much a chemical
substance absorbs light by measuring
the intensity of a beam of light
passing through a sample solution.
 
 

Experiment

Procedure:
Prepare your test cards
Cover the test cards with plastic wrap
Apply the sunscreen to the test card
If you are not already outside, gather all of
your equipment and go outside at thise time .
 



How we did it ...

To measure the UV protection we used a UV
radiation detector.
We turned the reader on, we placed the sensor
in the direction of the sun.
We put the control in front of the reader first.
This made sure the test was fair.
The we went through all 8 sunscreens.
Returning to the control in between each one.
We wrote down three readings for each and
calculated an average.
 
 

La roche posay spf50

This sunscreen is efficient against UV
radiation, even when it passes 400 nm. It is
probably the best suncream we tested.
 



Avene spf50

This sunscreen
only protects us
well from UVC as
the graph
plummets down
after around 280
nm.
 

The graph about
the percentage of
blocked light
clearly shows that
the sunscreens
with higher spf
such as 50 or
50plus had a
considerabley
higher protection
barrier than 

Conclusion

We found la roche posay was the best sunscreen. It protected all UV radiation.
 
We found that avene spf 50 was the worst sunscreen as it only protected UVC.
 
We know this due to our results of the graphs and the radiation test.
 
 



The work carried out by the CANSAT
team in Shotton Hall, looked at the use
of a magnetometer to be integrated into
the Satellite.
 
 

















When you work on building the Magnetometer, you
need to consider three things throughout

What is a magnetometer? and how does it benefit
your study of Space travel. If you discovered a new
planet how could it be used.
 
How can the creation of the magnetometer be used in
a virtual reality platform
 
Your magnetometer needs to be integrated into your
CAN SAT this needs to be considered when selecting
your design.
 
FINALLY CONSIDER YOUR AUDIENCE



Equipment needed
 
2-litre plastic bottles
Clear packing tape
Index cards
Laser pointer or gooseneck lamp
Low-melt glue or superglue
Metre sticks
Pencils
Plastic straws
Quart-sized glass jars with lids
Rulers
Sand
Scissors
Small bar magnets (not refrigerator
magnets)
Small craft mirrors
String



Background Information
 
Scientists measure solar storms using a variety of tools. One of the measurements they
use to determine the intensity of solar storms is changes in magnetic fields. Scientists
use magnetometers to monitor the Earth's environment in space for signs of bad space
weather caused by solar activity. Solar storms can affect the Earth's magnetic field
causing small changes in its direction at the surface, which are called magnetic storms. A
magnetometer operates like a sensitive compass and reads the slight changes.
 
Vocabulary
magnetic field
Noun
area around and affected by a magnet or charged particle.
 
magnetic storm
Noun
interaction between the Earth's atmosphere and charged particles from solar wind.
 
magnetometer
Noun
scientific instrument used to measure the presence, strength, and direction of Earth's
magnetic field.
 
magnetosphere
Noun
teardrop-shaped area, with the flat area facing the sun, around the Earth controlled by
the Earth's magnetic field.
 
nanotesla
Noun
(nT) unit of measurement for magnetic flux density (magnetic field B), which is magnetic
force on a moving charge.
 
solar flare
Noun
explosion in the sun's atmosphere, which releases a burst of energy and charged
particles into the solar system.
 
solar wind
Noun
flow of charged particles, mainly protons and electrons, from the sun to the edge of the
solar system.
 
space weather
Noun
changes in the environment outside the Earth's atmosphere, usually influenced by the
sun.
 



These plans will make a very very sensitive magnetometer. This magnetometer will
go crazy if someone downstairs sets up an ironing board, or if a car drives near
your house (within 50m or so!). If the car parks, the local magnetic field is
permanently displaced and the magnet will not return to its original position until
the car leaves. Turning a TV off nearby causes it to move a lot. Sometimes you will
see unexplained magentic activity. It will also show fluctuations in the earth's
magnetic field which are most obvious during geomagnetic storms.
 
A mirror is a piece of clear glass with a reflective coating. If you used the mirror as
it is for reflecting the laser light, you would have problems with refraction as the
light passed through the glass and it would be hard to get a reading of the
magnetic field movements. For this reason we need to reveal the naked silver
surface of the mirror. On the back side of the mirror will be a grey\brown coating.
Removing this will reveal the surface of the mirror. The acetone will dissolve this
coating. Once the coating is removed cut (using pliers or something and wear
glasses!) the mirror into two small square pieces, the same size as the magnets.
 
Take a length of the fine nylon and stretch it out on your desk. Use the magnets to
clamp onto the middle of the thread. This is easier said than done as the magnets
are so strong the will slam (wear glasses, the magnets can disintegrate!) together
and chuck off the thread. Once you've got the thread going between the two
magnets take the two small pieces of mirror and glue them (glass) back to back just
above or below the magnets. Use the rubber glue as this will not melt the fine
thread and can be easily taken apart if you make a mistake.
 
Once you've got this set up which might take a while, thread the nylon through the
bottom and tops of the jar, through the cotton bud tubes. Secure the thread at each
end with blu tack and screw on the lid. Adjust the thread until the magnets and
mirrors hang in the middle and so that the thread is tense.
 
Make a mount to hold the coin by making a roll of stiff card, like a business card
and push into the hole you made in the jam jar. The idea is that the face of the coin
is a few cm from the magnets and can be pushed in and out to adjust the damping
effect.
 
At this point you are almost ready to go. You'll be glad after all that! You need to
find a place which doesn't have much metal around or magnetic disturbances
(easier said than done!!) and using a mount, point the laser at the mirrors.
Hopefully the laser will reflect off the mirrors onto a nearby wall, from where you
can see a dot that will move at the slightest magnetic disturbance.
 
The magnets will automatically align north-south. During a magnetic storm, the
light on the wall will appear to drift, over the space of several minutes or hours
back and forth. For example, in my room with the wall a couple of meters away it
appeared to move over the space of 30 -40cm. This was during strong storms a few
years ago.
 
If the light keeps jumping about too much (due to being so sensitive!) dampen the
movements by pushing the coin closer.
 



















CANSAT Group working on Magnetometer



The groups task was to develop a manual for the
construction of a CANSAT
 
A CanSat is a simulation of a real satellite, integrated
within the volume and shape of a soft drink can. The
challenge for the students is to fit all the major
subsystems found in a satellite, such as power, sensors
and a communication system, into this minimal volume.
The CanSat is then launched to an altitude of a few
hundred metres by a rocket or dropped from a platform or
captive balloon and its mission begins: to carry out a
scientific experiment and achieve a safe landing.
 
Our experiment was to measure the acceleration due o
freefall
to measure air humidity
Air Pressure
And To measure the earths magnetic field
 
Our students were to create a manual for the construction
of a magnetometer
 
Then to examine ways to show our work through the
medium of Virtual reality
 
There were Student meetings every Tuesday



Presentations on Magnetism

















































https://prezi.com/hmymy805ekjt/how-to-construct-a-magnetometer/?utm_campaign=share&utm_medium=copy
https://prezi.com/hmymy805ekjt/how-to-construct-a-magnetometer/?utm_campaign=share&utm_medium=copy
https://prezi.com/hmymy805ekjt/how-to-construct-a-magnetometer/?utm_campaign=share&utm_medium=copy
https://prezi.com/hmymy805ekjt/how-to-construct-a-magnetometer/?utm_campaign=share&utm_medium=copy
https://prezi.com/hmymy805ekjt/how-to-construct-a-magnetometer/?utm_campaign=share&utm_medium=copy
https://prezi.com/hmymy805ekjt/howto-construct-amagnetometer/?utm_campaign=share&


MAGNETOMETER
Function and Construction
 

Theory

The magnetometer that we built is used as a compass composed of a
few different parts:
   A general water chamber in which we put a magnet attached to a
mirror which was lowered into the water.
If done correctly the magnet should face in the north/south direction.
 The laser’s job is to point its ray at the mirror and then to the screen
on which we drew a scale that would show the degrees of the angle.
The next step is to put the helmholtz coils which are aligned to the
east/west direction. It’s flux density should be the same as earths.
 If that is true, the magnet should reflect the ray at exactly 45° from
north/south.
The laser is powerd by a power supply, connected to the breadboard
that is used to control the volts – voltage.
1. B= µ0nI/R
2. Bearth= Bmagnet/tan
The 1st formula is B magnet, which is to calculate the flux density of
the B magnet force.

https://prezi.com/hmymy805ekjt/howto-construct-amagnetometer/?utm_campaign=share&


Power supply

To make the power supply we used a 12 voltage regulator, a
breadboard, potential divider, different wires & resistors.  The
schematics on the bottom are almost the same as the one we
used in our project. The whole point of the  breadboard was to
control the voltage of the laser pointer.
 
The output was adjusted by using a potential divider. In our case,
the voltage was 1.15V and the current was 0.03A
We built the power supply using the bread board and measuring
the output voltage.
We had to make a variable power supply because we did not
know the voltage needed for the coil.
 
 



Power supply-
supplies power to
the laser pointer. 

 

The breadboard being
powered by the power

supply to power the
electromagnet.



First,  we taped the mirror to the magnet.
Then we tied it on a string and lowered it into a glass full of water
After that,  we pointed a laser ray in to the mirror which projected
the laser ray on a measurement “screen”
The screen showed the angle of the deflection
The result of the simple compass should not change unless there is a
disturbance in the magnetic field – metal objects or another magnet.
 
 

Breadboard powering
the electromagnet.
 

Magnetometer
with the Helmholtz
coil.



Measurement

One of the most important things is the screen on which we wrote the
scale in °.  The result was 45° since the laser was placed that way. The
laser ray bounced off the mirror on to the screen.
The half of the angle between the laser pointer and the screen shows
north.
 
 

Result



The most obvious thing that we can see from the graph is the changes in the
earth’s magnetosphere. The changes weren’t so big, but you can still spot
them. That is because of the solar winds that are constantly interfering with
the earths magnetic field.
 

Recap

We built a magnetometer.
We powered the laser and adjusted its voltage and current.
We successfully build Helmholtz coil and used it to find North/South.
We all found a lot of things interesting. But a few things stood out.
We measured a thing we cannot even see.
We built something that was complicated with a little help from our teachers.
We also built electric circuits so we could control a laser pointer with a turn
of a screwdriver.
We learned something we don’t know about magnets and electricity.
 
 

Conclusion

Overall we have built a magnetometer from a Jar, a mirror, a magnet, and a laser
pointer; also a Helmholtz coil. Also we have constructed a breadboard which
powers the electromagnet. On the graph, the magnetic field changed through out
the time, but not by a large amount. For example, the magnetic field was at
0.00025 at the beginning and then descended to approximately 0.00023. This is
due to solar winds.
 


