
	

Connecting Gravitational Waves and Albert Einstein with Blackfoot Culture 









Family, School, & Work 

•  K-12 in southern California 

•  Humboldt State University  
–  B.S. Physics & Applied Mathematics 
–  Several summer internships:   

•  Dept of Energy (D.C.), environmental audit team 
•  UCSF (blood lab) 
•  Stanford Linear Acccelerator at Synchrotron Lab 

•  LIGO Hanford Observatory  
 (since 1998) 
–  Physicist 
–  Builder 
–  Operator 
–  Supervisor 
–  Outreach / Science Communication 

•  (No formal mentorship)  L 

1970s 

LHO, 2014 



Image courtesy of The Manhattan Rare Book Company 

Albert	Einstein	

1915 
	

The General 
Theory  

Of  
Relativity 



“Matter tells space how to curve, space tells matter how to move.” 
 

~ John A.Wheeler 



The Matrix, Warner Brothers 



Video courtesy of The SXS Project  

	



LIGO	
(Laser	Interferometer	Gravita1onal	wave	Observatory)	





How	LIGO	Observes	Gravita5onal	Waves	



LIGO!			
(WA	state…there’s	another	one	in	Louisiana)	



CLOSER LOOK AT OUR MACHINE 



DETECTORS	





The Light:  Where Gravitational Waves Hide! 
(turned into an electrical signal) 



A Drive Down An Arm 



Corner Station to End-X 



End-X to Corner Station 



Credit:  20th Century Fox 
Image courtesy of Lucasfilm Ltd.	



The Detection 
September 14th 2015 

 
29 & 36 Solar Mass Black Hole 

Merger 
 

1.3 Billion Years Ago 
2:50	AM	on	a	Monday	



GW150914:
Binary 

Black Hole 
Merger 



Inspiral Range for H1 & L1 
 

(80 Megaparsecs = 260,000,000 light years) 



September 14th 2015




2:50 AM PST






An Hour Later That Morning! 
	



LISTENING 
TO THE 
DATA 









Numerical Relativity  
& Advanced LIGO 

	

© 2016 IOP Publishing Ltd. 



Einstein’s 
Gravitational Field Equations 

Credit:		NOVA	/	PBS	“Inside	Einstein’s	Mind”	Nov	2015	



“My earlier rumor about LIGO has been 
confirmed by independent sources. Stay 
tuned! Gravitational waves may have been 
discovered!! Exciting.” 

         ~Tweet	from	Jan	11,	2016	

Keeping	A	Secret	&	
Surviving	The	Rumor	Mill	

“Rumor of a gravitational wave detection at 
LIGO Detector.  Amazing if true.  Will post details 
if it survives.”  

	 	 	 	 	 	 	 	 	~Tweet	from	Sept	25,	2015	



National Press Conference 
2/11/16, Washington, D.C.! 

37	Photo	courtesy	of	Kai	Staats	





Courtesy LIGO Magazine 



GW150914 Ink! 



LIGO’s Press Release Translated into Blackfoot & Other Languages   

Images	courtesy	Google	Earth,	Indian	Country	Today,	LIGO	&	Aitsiniki		



My	Other	Favorite	Detec1on	J	





Gravitational Wave Grass Dance Special 
At Siksika Nation Fair 2017 



Calendar Of Events…So Far 



Follow-up Alert:  “SUBJECT: LIGO/Virgo G298048: Identification of a GW CBC Candidate” 

“G-Wave Candidate” ???   “Gamma Ray Burst” 

(My 2nd Detection of the week! J) 
	

In The Control Room The Night of Aug 17th 



Sky Localization:  2 vs. 3 Detectors 



NASA GSFC & Caltech/MIT/LIGO Lab 

The Chirp & Short-GRB 



NASA Goddard 

A Movie Of The Event 



Optical Follow-up Begins:  Multi-Messenger 
Astronomy! 



October 3, 2017 

2017 Nobel Prize in Physics:  Rainer Weiss, Barry C. Barish, Kip S. Thorne 
Credit:   JONATHAN NACKSTRAND/AFP/GETTY IMAGES  



Rai Weiss (MIT) 

2017 Nobel Laureates 

Barry C. Barish, Kip S. Thorne 
(Caltech) 





What’s Going On Now? 
O3!! 

(Observing Run 3 which started on April 1st) 

Follow	LIGO	on	TwiZer	&	Facebook	for	the	latest!	



O3 So 
Far! 



In The News… 



What’s	
Next?	



Coyote’s	Crazy	Smart	Science	Show	
Season	2	in	2020	on	APTN!	



We	Need	More	Indigenous	Scien5sts!	



Blackfoot	Scien5sts!	

Rob	Cardinal	(Siksika	Na1on)	
STEAM	Coordinator		For	Siksika	Schools!	



Hidden Figures! 



Social	Media:		#SILS2018	J	

Credit:   INSTAGRAM, FACEBOOK, TWITTER 



YELPS	



 

 

 

 



Made In The CSU 2018! 

Tesia	Johnson	HSU	Alumni	at	CA	State	Capital	(July	2018)	



Blackfoot Translations of Albert Einstein’s 
Gravitational Waves by Sharon Yellowfly 



Word Categories:  Conceptual 
•  Gravitational Waves 

–  Abuduuxbiisiiya o?bigimskAAsts 
–  “Stick Together Waves” 

•  Interferometer 
–  Anatsiwayagidutsim gii idumuya issxgwibiists 
–  “light splitter & marry/union measurements” 

•  Scientist 
–  mugagyabiguwAx 
–  “all encompassing smart people” 

•  Electromagnetic 
–  babusuxbiisiists 
–  “lightening stickies” 

•  Gamma Rays 
–  igaguu esstuumsKuutsp aanatsiists AsAxgaasimya 
–  “many provisions of self-strengthened lights exploding” 



Word Categories:  Literary License 

•  General Theory of Relativity 
– bisaatsinsiimaan 
– “beautiful plantings” 

•  Chirp 
– biixiini_gi 
– “bird singing” 



NPR! 
(National Public Radio, March 2019) 



LIGO Press Releases Translated Into Blackfoot! 



Transla1on:		Reading	



Transla1on:		Finish!	



Transla1on:		Blooper	J	



Finis 



Extra Slides 



NPR! 
(National Public Radio, March 2019) 



Gravitational Waves (1916) 

SXS Collaboration 





LIGO’s Press Release Translated into Blackfoot & Other Languages   

And a conversation 
with 
Dr. Joey Key!! 





81	

•  B.S. in Physics & B.S. in Applied Math 
•  Small classes 
•  Science-A  

•  INRSEP, AIA, HSU Student Drum 
•  “Second Family” 
•  Extracurricular Activities 
•  Culture 

•  Internships:  UCSF, DOE, SLAC 
•  Cool research 
•  Paid for it 
•  Resume 

•  Lifelong friendships, beautiful country 

Experience At HSU 



Sharing With Indian Country! 








