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In the centre of our planet Earth there is an inner 

(solid) core and an outer (liquid) core made of the 

magnetic metals iron and nickel. Earth’s magnetic 

field is created by the outer core, which is liquid, 

moving due to the Earth’s spin. This magnetic field 

extends out into space around the Earth. 

The cosmic radiation and the incessant stream of 

charged particles that come from the Sun do not 

cause a significant health risk for humans on Earth 

because the Earth’s magnetic field, coupled with 

our atmosphere, act like an invisible shield that 

protects us. However astronauts working on the 

outside of the International Space Station (ISS) are 

vulnerable to this dangerous radiation, so they 

need to know when to safely schedule space 

walks.

Scientists use a device called a magnetometer to 

measure small changes in the magnetic field. 

Measuring changes in the Earth’s magnetic field 

helps us to monitor space weather which is not only 

important for astronauts but can also affect the 

satellite technology that we use as part of modern 

life. Magnetometers are also used on space 

probes/landers to investigate magnetic fields 

elsewhere in our solar system.

Monitoring space weather is also very useful for 

tourism: lots of people travel to countries such as 

Norway, Sweden, Finland and Iceland in the hope of 

seeing the Northern Lights or Aurora Borealis. By 

monitoring space weather, we can find out when 

the best time is to make such a trip and avoid 

disappointment. 

The Earth has a magnetic field around it (like a 

giant bar magnet) that you can observe using a 

navigational compass. Sometimes solar storms, 

caused by flares on the surface of the Sun, send 

energy and particles out into space. When large 

numbers of these charged particles reach us, and 

interact with the Earth’s magnetic field, this can 

be seen as stunning aurora over the north and 

south poles. In this activity, children make a 

simple magnetometer – a measuring instrument 

that can detect solar storms by monitoring small 

changes in the magnetic field.
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Equipment needed

Now you have made your magnetometer, you can 

monitor how the bar magnet moves over time; 

observe the angle of the magnet each day for a week, 

month or even a year.

We suggest you record your results in a table and plot 

a graph with time (in days) on the x axis and angle of 

deflection (o) on the y axis. If there are any significant 

peaks in this line graph, label your observations with 

the date as you may have detected a solar storm!

To check the accurate space weather data 

from National Oceanic and Atmospheric 

Administration (NOAA), visit 

www.ngdc.noaa.gov/dscovr/portal. When 

you look under the ‘Visualise Data’ tab, can 

you see a similarity between their data 

(from DSCOVR, the Deep Space Climate 

Observatory satellite) and yours?

Cut the plastic bottle into two parts about 1/3 of the way down 

from the top, ensuring that it is cut straight and the bottle is 

clean. Note: adult supervision and assistance is needed for 

safety.

Fill the bottom part of the bottle with sand/pebbles/rice to a 

depth of 5–10cm (to weigh it down and prevent it from tipping 

over in use).

Remove the lid and carefully make a small hole in the centre of 

it using the hammer and nail. Then pull the end of the thread 

through this hole and tape it securely in place.

Tape the bar magnet and 5cm straw to an 8 x 5cm rectangle of 

card, thread the cotton through the straw and secure it with a 

knot.

Screw the lid back on the bottle, reconnect its two parts and 

tape the join to hold the bottle together.

Adjust the length of the thread so that the card and magnet 

hangs freely above the sand/pebbles/rice.

Place the bottle on top of your 360° protractor printout and, 

when the hanging magnet has settled, turn the bottle to line it 

up with 0° on the protractor.

• An empty 2-litre plastic bottle, plus lid

• 30cm length of cotton thread

• A bar magnet 

• An A4 piece of card

• 5cm length of drinking straw

• 3–5 handfuls of sand, pebbles or rice

• Clear tape

• Scissors (or craft knife)

• Hammer and nail

• 360° protractor printed on card

• Graph paper for your observations


