
Physics 2c  Lecture 27 

Some fun stuff 
 

Gravity waves 
 

This is extra material, not tested on any exam! 



Making gravity waves 

Imagine the yellow mass to explode. 
As it explodes, the distortion of 

space time disappears, and a  
wave ripple propagates  

through space like a wave on water. 



Gravity waves 

A gravity wave passing you stretches space. 
Think of it as an oscillatory pulling of a square cloth  

along its two diagonals. 



Gravity wave detection 

A gravity wave passing you stretches space. 
This is measured as a distance difference between the two arms 

of the Michelson interferometer. 





In addition, there’s another interferometer in Italy, called VIRGO, 
and more are being built in Japan, Australia, .... 



Arial view 



LIGO principle 



Gravity wave signal at mid station  
is ½ the amplitude of the end station. 

Coincidence of two signals required to discriminate against noise. 







Sensitivity vs frequency 

10-19m 

To set the scale, the diameter of a proton is roughly 10-15m !!! 



LIGO Science 
●  So far only science impact via non-observation of gravity 

waves. 
–  Constraint on shape of Neutron star. 
–  Constraint on gamma ray burst origin. 

●  Planning for upgrade of instrument by 2014 
–  “We anticipate that this new instrument will see 

gravitational wave sources possibly on a daily basis, with 
excellent signal strengths, allowing details of the 
waveforms to be observed and compared with theories of 
neutron stars, black holes, and other astrophysical 
objects moving near the speed of light," says Jay Marx of 
the California Institute of Technology, executive director 
of the LIGO Laboratory. 





Example: Continuous waves 

We expect some sources in the sky that continuously  
send waves of fixed frequency. 

Massive binary systems circling each other in stable orbit. 



Example: Inspiral of two massive objects 



Example: Burst of unknown origin 

Looking for the most violent events in the universe. 



Example: Remnants from Early Universe 



And if that isn’t futuristic enough … 

●  http://lisa.nasa.gov/ 
●  A gravitational wave observatory in space! 


