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Sagittarius A™ (in our galaxy) contains a suppermassive black hole

The Milky Way

»

10,000 ly

e We will look at the elliptic orbits of a few stars close to Sagittarius A

e The orbital radius of these stars is £ ~ 1000AU ~ 0.01 light years



Sagittarius A™ (in our galaxy) contains a suppermassive black hole

e Look at the change in the image as a function of time (years) and look in different

frequency bands (x-rays)



Orbits of six stars around the Sagittarius A™ in the center of our galaxy
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| Orbits of some bodies df the Solar System
“ L (Sedna, Eris, Rluto and Neptune) {
05" at the same sdale for comparison 1\,

From the orbital period and radius of the star, use Kepler’s laws to find the mass of the SgrA”*

Note: 2 light days = 350 AU
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Low gravity
small curvature

radius

High Gravity
large curvature

time
Can view the problem of determining the forces of gravity, as a
problem of finding how the coordinates of free falling observers

change from point to point



New \on \\s Leeld

o B} 5 2} [ 3
determines e ordirodes of free foll obser pery

Nd
QL) = G m
/(\ r'l. ;
\

!
QCLN\_SQ&Q ‘O w) MG SS

')/ &N(\\/O\k\w}( ' AN m&&g ( e
7 L . Q/"\@f\% /A%MQ\Q X

s 85.4&’\4 5

{)\c\,\) +we  loce) Qoora\\\\cwlgj " 04' -Qree. Qc\;k\ﬁQ) GLSefuem

7 care Q\WM S\ g & = -
7 7 \8 .;\a 4:(“ N ,{?O\,'\L "‘(’o TDG,}'\\{_



	Page 1
	Page 2
	Titles
	-- 
	+0 eej Y'V1fress 
	w/'t( 
	"''''-SS " S'uJJ,ew 1) 
	<A.A"J&--,J' 'i; ro-" ltJ I "n .0 
	J ~ V"Y)d~LcJ -\.,Jo Q 
	l~tJ~) t~ 
	o~-f -f:.k StCAr 
	~ VV\Jl ra:oll ~S . 


	Page 3
	Tables
	Table 1


	Page 4
	Tables
	Table 1


	Page 5
	Titles
	w ~ ~ q ~ ~ ~ 
	+ + 
	~ ~~ 0 
	~ u 
	o· _. 
	PJ 
	-. 
	c 
	* 
	_. 
	::r 
	<D 
	-. 
	o 
	- 
	o 
	c 
	-. 
	'< 

	Tables
	Table 1


	Page 6
	Tables
	Table 1


	Page 7
	Titles
	fSJ \h~ P ~,,\ Gc\ 0 ~ 
	Su ~~\c~\v--s A 
	... j 
	cS e"C 0,8<2 J The. 
	(ev\ c..~\oS~ 


	Page 8
	Titles
	2 
	fY\ :; l~ \\\ 
	- 
	G 
	Q; I. TL 
	- A \ llt 
	0-- ~ ~O . l\ -=- \. L\ 'I-- \0 ~ 
	- - 1 
	\ - \ S--. L ~":: '3 t \ x \ 0 S 
	G (" -\\ "31 
	:;:.. c.. \0 l- y.. to M ( 4- 
	<- d S- 
	COli- 
	(Y\:: ~)<. \63t 1<6 
	o( 
	m Li. I 
	""{flo:::; Pm Y- \ o~ 


	Page 9
	Titles
	{< r:;: \ \ f ~ C ,A '-\ 


	Page 10
	Titles
	Des<-C, ,0 \ i ¢ (\ ",Ie G,-~, Ie::') \" \e-v,.-,.5> "'~ t"" vJ~, L 
	II 
	I c) 0 
	o 
	1 
	b~ '~"'- X e.ol 
	\>'h 0{ -\. c) ''f'­ 
	.. e I 
	s C> \ "s t e..o--o\ 
	C3t Gblec.Js 
	{r ::- C 
	~ :: j - ~6t 
	I . (r 


	Page 11
	Titles
	Co 6 r-d' 11\ crt 'e.. 
	-t~~ 
	~G~o 
	Rl. 
	) 
	AnoLn(j 
	C~(f- _ 


	Page 12
	Page 13
	Titles
	l~ 
	'" r"l 
	\ 
	~r€"-- ~J\,,, ) o bseroV:J 
	L 



