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I‛M HOPING TO 
SEE A TIDAL 
DISRUPTION 

FLARE TONIGHT!
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ON A CHILEAN MOUNTAINTOP, A PRODIGIOUS EVENT 
STREAM IS BEING GENERATED…OUR INTREPID 
ASTRONOMER MUST EXTRACT A TIDAL DISRUPTION 
FLARE FROM AN ALERT STREAM CONTAINING OVER 
ONE MILLION EVENTS PER NIGHT!

TELESCOPES FROM AROUND THE WORLD FOLLOW 
UP ON THE MOST CONSPICUOUS CASES.

SKY IS ALL 
CLEAR...

WE'LL BE
FOLLOWING UP 
SOME KILLER 

EVENTS
TONIGHT!



ONE MILLION 
ALERTS A 

NIGHT! 

GREAT HUBBLE‛S
GHOST! WHAT ARE
YOU PEOPLE GOING 

TO DO ABOUT THIS? 

SOME YEARS EARLIER…

 I‛VE BEEN ABLE TO 
FIND NEW KINDS OF 

RR LYRAE STARS

I‛VE GOT THE FOLLOW UP 
OBSERVATIONS OF THAT 

STRANGE GALAXY …

YOU WOULD NOT 
BELIEVE WHAT IT 

LOOKS LIKE IN THE 
SUBMILLIMETRE …

MEANWHILE DEEP IN A COMPUTER 
CAVE IN CENTRAL TUCSON

A PLOT IS HATCHING TO
RESPOND TO THE PROBLEM.

THE WORLD IS BUZZING WITH EXCITEMENT 
ABOUT NEW DISCOVERIES

THE REAL 
ISSUE IS 
VOLUME 

AND RATE

WE NEED TO 
FIND A BETTER 
WAY TO FILTER

WE CAN'T AFFORD TO 
MISS THE RAREST OF 

THE RARE



I THINK WE CAN 
FIND NEW EBOLA 
OUTBREAKS WITH 
THIS SOFTWARE 

SYSTEM

ZETTABYTES OF 
DATA DON‛T 

SEEM QUITE SO 
SCARY NOW.IF ONLY IT 

COULD BE 
USED ON MY 

EMAIL.

Bene�ts of Astronomy
Developments in optics come from astronomy, including photocopying machines, TV cameras, 
disposable cameras & many more.

X-ray scanners for luggage 
analysis at airports

Theme-park ride engineering 
uses telescope support structures 

for their design

CCD Imaging for digital cameras
 and cell phone cameras Ultra precise mirrors for 

semi-conductor manufacturing

Scienti�c and medical imaging

Advance RADAR that can 
detect stealth planes

“Cloud computing”
SETI @HOME

GPS operation and calibration

Wireless Networking

Solar monitoring which can a�ect
the electrical grid among other things

such as satellites

Software created by astronomers to
automatically identify stars in images

has been adaptive to id cancerous
area in mammograms

Awe inspiring images and 
mankind’s search for knowledge

Watching for near Earth objects
by impacting asteroids

Adaptive optics technology
used to reveal the eye’s

cellular structure   

Infrared sensors used to study residual
heat from the birth of the universe have been 

applied in ear thermometers that measure
body temperature

Infrared technology has been
used in infrared cameras YAY, I FOUND 

MY TIDAL 
DISRUPTION 

FLARE!

NOW TO 
UNRAVEL ITS 
MYSTERIES!

To be continued...

LET‛S COMPARE THE 
RUNNING TIME FOR 
NEAREST NEIGHBOR 

SEARCHES.

I THINK THIS
 PERMUTATION OF 

FILTERS WILL 
WORK BETTER. 



$2.50 US
AAS Meeting

2

NATIONAL
OPTICAL

ASTRONOMY
OBSERATORY



ABSOLUTELY! 
TIDAL DISRUPTION FLARES 

ARE RARE EVENTS AND YOU NEEDTO 
LEARN HOW TO USE SOPHISTICATED

TOOLSTO FIND THEM.

FINDING THEM IN
MOUNTAINS OF DATA

IS NOT TRIVIAL.





COFFEE BREAK AT 
“THE TOOLS FOR 
ASTRONOMICAL
BIG DATA MEETING” 
IN TUCSON.

MY CURRENT
RESEARCH INVOLVES

UNCOVERING NEW STRUCTURES
IN THE HALO OF THE

MILKY WAY.







A long time ago
two black holes

merged in a

cataclysmic
collision
of cosmic

proportions

A long time ago
two black holes

merged in a

cataclysmic
collision
of cosmic

proportions
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ANOTHER ONE,
ALREADY?

HEY, I THINK I 
JUST DETECTED ANOTHER 

GRAVITATIONAL WAVE 
SOURCE!

EARTH: PRESENT DAY

IT‛S SOMEWHERE 
IN THIS REGION.

REMOVE THE 
HAY, WITH 
ANTARES.

CAN WE DO 
THIS NOW?

NOT YET, 
BUT SOON!

HOW ARE WE 
GOING TO FIND 

THE NEEDLE 
IN THE 

HAYSTACK?

CAN WE FIND AN
OPTICAL COUNTERPART 

TO THE LIGO DETECTION?



IN THE NOT TOO DISTANT FUTURE, AN ADVANCED GRAVITATIONAL WAVE 
DETECTOR NETWORK HAS BEEN CONSTRUCTED AT SITES AROUND THE WORLD 
AND THE LARGE SYNOPTIC SURVEY TELESCOPE HAS SEEN FIRST LIGHT… 

ANTARES ANNOTATES ALERTS WITH 
DATA FROM EXTERNAL SOURCES SUCH AS 
LIGO AND APPLIES A SERIES OF FILTERS 

WHICH WILL HELP US IDENTIFY THE 
SOURCE OF A LIGO DETECTION

WE CAN USE ANTARES TO 
ANALYZE DATA FROM LSST AND THE 

ADVANCED GW DETECTOR NETWORK TO 
FIND CANDIDATES FOR THE OPTICAL 
COUNTERPART TO GRAVITATIONAL 

WAVE SOURCES



WE HAVE A FEW DOZEN 
CANDIDATES FOR THE OPTICAL 
COUNTERPART IN THIS REGION!

THE DARK ENERGY 
CAMERA WOULD BE A GREAT 
INSTRUMENT TO USE FOR 

FOLLOW UP.

AND SO BEGINS THE ERA OF LSST FOLLOW UP. NETWORKS OF TELESCOPES AROUND THE GLOBE 
CONTROLLED BY SOPHISTICATED AND SMART SOFTWARE WATCHING THE DYNAMIC SKY.



WE NEED TO 
OBSERVE OUR TEN MOST LIKELY 
CANDIDATES…LET‛S GET SOME 

FOLLOWUP SPECTRA 
ON THESE

GEMINI CAN GO AFTER 
THE FAINT ONES AND SOAR 

CAN GO TO WORK ON THE 
BRIGHTER ONES

I THINK WE 
GOT IT!

BOOM!  LOOK AT
THAT SPECTRUM… WE 

HAVE TO MONITOR THIS 
FOR THE NEXT WEEK!
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ANTARES JUST 
HELPED ME FIND THE 
AFTERGLOW OF TWO 
MERGING NEUTRON 

STARS! 

WOW, WITH
 THIS FOLLOW-UP SYSTEM, 

WE FINALLY GOT OUR 
SHOCK BREAK OUT!

AND WE HAVE FOLLOW UP
SPECTRA AND LATE TIME LIGHT 
CURVES OF ALL OF THEM FROM 

SOAR, GEMINI, AND LCO!

I HAVE FOUND A 
PLETHORA OF TYPE 
IA SUPERNOVAE!


