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What is the “Gravitational Waves”?

Gravitational waves are waves that are carried out at the speed of light by 

fluctuating curvature of the gravitational field in space-time by mass.

The Novel Prize in Physics 2017
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Gravitation Force
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LIGO Experiment

1. A gravitational wave 
affects the interferometer’s 
arms differently : when one 
extends the other contracts 
as they are pressed by the 
peaks and troughs of the 
gravitational waves.

2. A “beam splitter” splits the 
light and sends out two identical 
beams along the 4 km long arms.

3. The light waves bounce and 
return.

5. If the arms are disturbed by a gravitational wave. The light waves will 
have travelled different distances. Light then escapes through the splitter 
and hits the detector.

4. A gravitational wave affects 
the interferometer’s arms 
differently : when one extends 
the other contracts as they are 
pressed by the peaks and 
troughs of the gravitational 
waves.
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Results & Analysis
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Results & Analysis
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Results & Analysis

Chirp mass : When two black holes are coalescing with each other 
by orbital evolving, the loss of energy is occurred to as a gravitational 
wave, and this occurred energy loss determines chirp mass.
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𝜇 ∶ 𝐶ℎ𝑟𝑖𝑝 𝑚𝑎𝑠𝑠 , 𝑚ଵ ൌ 𝑚ଶ ൌ 𝑀𝑎𝑠𝑠 𝑜𝑓 𝑏𝑙𝑎𝑐𝑘ℎ𝑜𝑙𝑒, 𝑓: 𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦,
𝑓ሶ: 𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑡𝑖𝑚𝑒 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒, 𝐺 ∶ 𝐺𝑟𝑎𝑣𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡, 𝐶 ∶ 𝑆𝑝𝑒𝑒𝑑 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡 

𝜇 ൌ ሺ௠భ௠మሻ
య
ఱ

ሺ௠భା௠మሻ
భ
ఱ

ൌ ஼య

ீ
ହ

ଽ଺
𝜋

షఴ
య 𝑓

షభభ
య 𝑓ሶ

య
ఱ

Results & Analysis



University of South Carolina 11 /11

“Novel Prize” website

Dissertation named “Observation of Gravitational 
Waves from a Binary Black Hole Merger” 
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