
A b h ay  Pa ra s h a r r

J a n n i s  Wa l ke r

J o h n  L a m p re c h t



T h e o re t i ca l  B e g i n n i n g s

1905:
Special Relativity

1915:
Schwarzschild’s 

Solution

1915:
General Relativity

1939:
Oppenheimer-

Snyder Collapse

1965:
Penrose–Hawking

 Singularity 
Theorem

1893:
First Inklings

1905:
Electromagnetic 
Waves But With 

Gravity



G rav i t at i o n a l  Wave s
W h at ,  W h e n ,  H ow  a n d  W h o



W h at  a re  G rav i t at i o n a l  
Wave s



Space Time Ripples Don’t Mind The 
Matter 

Propagation 
Intensity

Typical 2D 
Representation

Gravitational 
Radiation



W h e n  a n d  H ow  a re  
G rav i t at i o n a l  

Wave s  C re ate d

~1.3 Bya:
The Crash To End 

All Crashes 

3x The Sun’s Mass 
Doesn’t Sound So 

Bad

Where Did The 
Mass Go?

The Atoms In 
Atomic Bombs

2015:
The Shock Waves 

Arrive



W h o  C re ate s  G rav i t at i o n a l  
Wave s



Theoretically 
Anything

Realistic Culprits

B i n a r y  B l a c k  H o l e  M e rge rs

M87 Supermassive Black hole in the center of the Virgo Cluster



Theoretically 
Anything

N e u t ro n  S t a r  M e rge rs



Theoretically 
Anything

S u p e r n ova e



Theoretically 
Anything

Asymmetric 
Explosions

Realistic Culprits Why No Symmetry?

Einstein’s Doubts



W h y  A re  G rav i t at i o n a l  
Wave s  Us e f u l



The All Seeing Eyes Staring Into The 
Black Abyss

A Look Back In 
Time Back To Basics

A New Science



G rav i t at i o n a l  Wave  D e m o

h t t p s : / / j a n n i swa l ke r.c o m /
AST R 1 1 2 /S i m . h t m l



Te c h n o l o g i e s  O f  T h e  Fu t u re
To d ay



1917 onward:
A New Direction 

– 
Lasers!

2007:
More Lasers! 

-
VIRGO

2002:
One Small Step For 

Man
-

LIGO

2020: 
Even More Lasers!

-
KAGRA

To Boldly Go Where 
No One Has Gone 

Before
-

LISA & DEGICO

G o  G o  Powe r  R a n ge rs



T h e  Fr u i t s  O f  O u r  L a b o u r



2015: 
Theory Becomes 

Reality 
GW150914

2020:
Breaking Blackhole 

devours Neutron 
Star! (twice)
GW200105 & 

GW200115

2017:
Teamwork Makes 
The Dream Work

GW170817

2014:
False Alarm

BICEP2


