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Directions to Dinner/Meeting 
Our time and location for dinner with the 
speaker before this meeting is 5:30 pm at 
“The Common,” the restaurant in the 
UMD University College building located 
at 3501 University Blvd.  

The meeting is held at the UMD 
Astronomy Observatory on Metzerott Rd 
about halfway between Adelphi Rd and 
University Blvd. 

 
Need a Ride? 
Please contact Jay Miller, 240-401-8693, 
if you need a ride from the metro to 
dinner or to the meeting @ observatory. 
Please try to let him know in advance by 
e-mail at rigel1@starpower.net. 

 
 
 

How We “See” Supermassive  
Black Holes 

 
Erin A. Kara  

University of Maryland and NASA’s Goddard Space Flight Center 
 
Abstract:  The material spiraling toward the event horizon of a black hole 
is subject to the strongest gravitational distortions in the Universe, so 
 

 
Courtesy NASA/Swift/Aurore Simonnet, Sonoma State University 

Artist conceptualization of a black hole accretion disk where X-ray light and light 
echoes are produced.  

continued on page 2
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Observing after the Meeting 
Following the meeting, members and 
guests are welcome to tour the UMD 
Observatory. Weather permitting, 
several of the telescopes will also be set 
up for viewing. 
 

________________________ 
 
Stellar-Mass vs. Supermassive 

Black Holes 
 
Stellar-mass black holes are about 10-
100 times the Sun’s mass and form 
when massive stars reach the end of 
their lives. They can be found 
throughout galaxies, just as one finds 
any other stars. 
 
Supermassive black holes can be 
million to billions of times the Sun’s 
mass and are too big to be formed by 
collapsing stars (there are a number of 
theories on their formation). These black 
holes are found at the centers of 
galaxies. Sagittarius A*, the black hole 
at the center of the Milky Way 
(measured using the orbit of a circling 
star), is estimated to be about 4.3 million 
solar masses. 

________________________ 
 

Hard & Soft X-Rays 
There are 2 types of X-rays: soft & hard. 
On the electromagnetic spectrum, soft 
X-rays (the weaker rays) have 
frequencies of about 3x1016 – 1018 Hz 
and have photon energies of less than 5 
keV. The photons are easily absorbed 
by air & water. Hard X-rays (the ones 
used by doctors & scientists) are 
stronger at 1015 to over 1020 Hz, with 
energies above 5 keV. They overlap the 
gamma-ray part of the spectrum, the 
only difference being the source (X-rays 
from accelerating electrons, gamma 
rays from atomic nuclei). 

________________________ 
 

Black Hole Simulation 
Check out NASA’s simulation of a 

stellar-mass black hole, showing X-rays 
around the accretion disk: 

 
https://youtu.be/-OtUVDRL_wM 

 
 
 

Supermassive Black Holes – continued from page 1 
 
 

studying these extreme environments can help us understand how gravity 
behaves when it is pushed to its limits.  As material (mainly gas and dust) 
plunges into the black hole, a significant fraction of its gravitational 
potential energy is released into the surrounding environments, heating 
up the remaining infalling material.  This material becomes so hot and 
energetic that it radiates light, much of which is in the X-ray band. So, 
while the common colloquialism is that black holes are black, they are, in 
fact, the most luminous objects in the universe because of the energetic 
material around them.   
 

It is impossible to simply take a picture of the space-time around a black 
hole because the region is too small and too far away. Instead, 
astronomers develop sophisticated ways of analyzing the limited data 
available.  In this talk, a new and innovative technique that was 
discovered just 5 years ago will be discussed.  The technique is called X-
ray reverberation, and it allows us to measure distances of tens of light 
seconds around black holes that are hundreds of millions of light years 
away.  Just as sound waves reverberate in a large auditorium, X-ray light 
reverberates in the inflowing material.  Since we know the speed of light, 
we can relate this reverberation time delay to a distance, which helps us 
determine the size and shape of the material spiraling toward the event 
horizon. 
 

Understanding these environments close to the event horizon is helping 
us to understand how black holes grow and how they feed energy back 
into their surrounding environments.  
 
 

Biographical Sketch: 
 

Dr. Erin Kara is a Hubble Postdoctoral Fellow 
and a Joint Space-Science Institute Fellow, 
working at the University of Maryland and 
NASA’s Goddard Space Flight Center. Her 
research is on understanding the inner 
accretion flows around black holes and other 
compact objects using X-ray observations. 
She works with a new technique called X-ray 
reverberation mapping  that probes the flow's 
geometry and dynamics by measuring the 
echoes produced when light is scattered by  

 

the inner accretion flow. Dr. Kara completed her graduate studies at the 
University of Cambridge in the UK before moving to Maryland. 

_____________________________________________________ 
 

Favorite Star Trek Episode Survey 
 

Hailing All Local Star Trek – Original Series Fans! 
 

 
 

Submit your favorite episode from each of the 
3 broadcast seasons in this short survey: 

https://www.surveymonkey.com/r/CHN7CLD 
 

Courtesy Panda ClipArt         

Deadline: October 31, 2016 ~ Star Dust will post the results! 
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________________________ 
 

The Great 
North American 

Eclipse 

 
August 21st 2017 

 

http://www.greatamericaneclipse.com/ 
________________________ 

 
Star Trek 50  
Online Art 

 

50 Artists. 50 Years. 
 

A global art exhibition commemorating 
the 50th anniversary with original 2D & 
3D art by artists from around the world. 

 

 
Courtesy CA Brooks 

The original 11-foot TV prop of the USS 
Enterprise for Star Trek – The Original 

Series, at the Nat’l Air & Space Museum 
 

Sky Watchers               Autumn Schedule 
 

October 

8 
  International Astronomy Day! Global. 

11   12:00 am - Planets, N. Hemisphere. Mercury 0.9⁰ north of  
                  Jupiter. 

16 
  12:23 am – Full Moon, Global. 
                 Other Moon Names: Full Hunter’s Moon, Full Travel  
                 Moon, Full Dying-Grass Moon (time to reap grain 
                 & stock up on meat for the winter) 

21 
(peak) 

12:00 am - Dawn - Meteors, N. Hemisphere. Orionids (debris  
                  from Comet Halley, radiant point west of Betelgeuse &  
                  Orion’s “club”) 

21-31   Evening – Globe at Night, Global. Features: Constellation   
                  Pegasus (N. Hemisphere) & Grus (S. Hemisphere). 

30  4:00 am - Planets, N. Hemisphere. Venus 3⁰ south of Saturn. 
                 

 
November 

2 12:00 am - Planets, N. Hemisphere. Venus 7⁰ south of  
                  Moon. 

Times EDT                                                            (EST begins Nov. 6th at 2 am)       
_____________________________________________________ 

 

Exploring the Sky 
 

“Exploring the Sky” is an informal program that, for 
over 60 years, has offered monthly opportunities for  
anyone in the Washington area to see the stars and 
planets through telescopes from a location within the 
District of Columbia. 
 

Presented by the National Park Service and National  
Capital Astronomers, sessions are held in Rock Creek Park once each month on 
a Saturday night from April through November, Beginners (including children) 
and experienced stargazers are all welcome—and it’s free! 

__________________________________ 
 

2016 Observation Dates for Autumn 
___________________________________ 

 
1 October (7:30 pm) – Summer Triangle 

5 November (7:00 pm) – Pleiades & Winter Constellations 
 ____________________________________ 

 
Hosted by: National Capital Astronomers, Inc and Rock Creek Park 




