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Smartphone

• At least 1 sensor, often many

• Almost ubiquitous

• Everyone has mobile detectors



Acceleration

Oscillating table Fourier transform
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Speaker

Function generator



Camera - IR

(RG780 filter)



Camera - ββββ, γγγγ radiation

Amsterdam – Kiev

Cosmic radiation

(radiation camera app)



Gyroscope

Curvy train ride



Magnetometer

Train NL: 1500 V DC

Train D: 15 kV, 16.7 Hz AC

Magnetometer

steel 

bridge



Other sensors

• Light

• Proximity

• GPS

• Pressure

• Temperature (internal)

• Humidity



Fun or useful?
• Increases curiosity and awareness

• Both fun and useful

(many references for apps as well)



phyphox

• Specifically developed for education (RWTH Aachen)

• http://phyphox.org/

• Android and iOS

• Many standard options, others programmable

• Several sensors simultaneously

• Remote control

• On-phone analysis

• Data storage

• demo



Sensor calibration

• Calibration (sound, gravity)

• Spontaneous recalibration magnetometer sensor ( > 100 µT)

• Be aware!



Electricity & Magnetism course

• 3 practicals in addition to course (year 1)

• 3rd practical: Smartphone magnetometer

• Go measure a magnetic object or phenomenon!

• Anywhere but in the Physics Practical Laboratory

Practical assignment:

1. Find out how sensor works and why it is in your phone

2. Describe object/phenomenon, provide theory if possible

3. Describe experiments performed

4. Analyse results, compare to theory

5. Give conclusions



Resources



Magnetic objects

• Single loop

• Home made coil

• Permanent magnet, refrigerator magnet

• Electric toothbrush

• Microwave

• Pocket calculator

• Laptop doing heavy processing



Student appreciation
• Strongly love it

• - allows creativity, lots of freedom

• - very interesting

• - adds to course

• Strongly hate it

• - assignment unclear

• - don’t know what to do to pass this practical

• (nothing in between)

• Earth’s magnetic field often forgotten!

• Stopped after 2 years by lecturer (did not add significantly to 

course)



Physics Laboratory 2

• (Physics Project Practical)

• “Do you have [very expensive] microphone?”

• “Do you have very accurate, large Fourier transform 

machine?”

• “How can I measure oscillations?”

• Perhaps you could use an app for that?

• “It’s not accurate enough”

• Well, try and see what you can do with it

• Few groups use an app (but satisfied when they do)



Physics Laboratory 1

• Analysis of series of data points

• Get students to measure g and enter value in online data file

• Calculate average and standard deviation

• Very low response rate

• No great stimulus to actually do this

• Next year: ??



Your experiences

• Your information and thoughts

• What works well for you and your students …

• … and what does not?


