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Sponsors
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The velocity of 
light is a 

fundamental 
constant of 
Nature !  

Are you sure Mr. Einstein ? … 
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• Is c really constant under all circumstances? 

– Some experiments have already looked at this fundamental 
principle of physics...

– Previously the dependence of the velocity of light c on the 
relative speed of inertial frames has been assumed.

 
– This has put an upper bound on the relative variation of c  at   

• What about the acceleration of the reference 
frame? 

– A theoretical study by Professor Jan Govaerts shown the ability 
to improve the upper limit by 10³

The concept
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Hypothesis

• Possible dependences of c are considered 
relative to the acceleration of the reference 
frame, i.e. variations of the form:

• Translating results of the previous experiments 
leads to the following upper bounds:

2
21 .. a

c

c
ora

c

c γγ =∆=∆

.).(102.1109.2 7
1

9
1 ISand −− ×<×< γγ



 September 10, 2003  ESTEC, Noordwijk 7

Advantage of a parabolic flight

• acceleration of the Earth around the Sun: g/1662 

• acceleration of the lab on Earth, considering daily 
rotation: g/410

• acceleration of the ZERO-G aircraft: 2 g

Parabolic flights offer an ideal environment to look 
for a possible effect of frame acceleration on the 
value for c !
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• Medical Examination

• Acquiring and „borrowing“ hardware
 
• Outreach 

– University relations 
– Newspapers, Websites
– Seminars, Schools

• Establishing contacts with:
– Public agencies (Ministry of Education and Science)
– Commercial companies (Shell)
– University  (Faculty of science, department of physics)

Extra Work
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Principle of the experiment

• The basic concept :

interference phenomenon

• How does it work?

Phase-correlation between an emitted and received 
electromagnetic wave is sensitive to variations of c.
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• Amplitude modulated 
laser (up to 500 MHz)

• Signal generator 
• Digital Oscilloscope
• Accelerometer

• What should the data 
acquisition system 
record? 

Setup 
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Acquisition

• Recording both 
channels through a 
Labview™ interface

• First channel
– Emitted signal
– Accelerometer 

signal

• Second channel
– Received signal

•Through the oscilloscope
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• Safety visit
– new holes and bolts 

for a better fixation 
– additional straps to 

improve the stability

Before the flight

•Last minute changes 
–Data acquisition
–Fixations 
–Electric devices 

•Briefing about the security on board and the medication

•Meeting in the morning about the parabolic flight
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The Flight!

… During  31 parabolas …
People worked hard …
… and also had some fun
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Improvements

• Consolidation of the 
rack

• Slight modifications 
in the data 
acquisition 

• Fine-tuning of the 
laser modulation 
frequency (around 
450MHz) 


