I'M HOPING TO
SEE A TIDAL
DISRUPTION

FLARE TONIGHT!




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

I
LI

SKY IS ALL
CLEAR...

WE'LL BE
FOLLOWING UP
SOME KILLER
EVENTS
TONIGHT!




I'VE GOT THE FOLLOW UP
OBSERVATIONS OF THAT

T'VE BEEN ABLE TO STRANGE GALAXY ...

FIND NEW KINDS OF
RR LYRAE STARS

YOU WOULD NOT
BELIEVE WHATIT
LOOKS LIKE IN THE
SUBMILLIMETRE ..

THE WORLD IS BUZZING WITH EXCITEMENT
ABOUT NEW DISCOVERIES

ONE MILLION = SOME YEARS EARLIER..
_
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¥ GREAT HUBBLE'S ‘—-—
GHOST! WHAT ARE

YOU PEOPLE GOING —
TO DO ABOUT THIS? =—
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WE NEED TO Ceseocr ~ =737 THEREAL N\ o\ WE CAN'T AFFORD TO
FIND A BETTER | - .[ 1ssue1s ot MISS THE RAREST OF
WAY TO FILTER / T VOLUME | THE RARE

~\_ AND RATE o =




I THINK THIS
PERMUTATION OF | /| ET's COMPARE THE
PILTERS WILL =~ RUNNING TIME FOR
WORK BETTER A\ NEAREST NEIGHBOR /=
SEARCHES.
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YAY, I FOUND
MY TIDAL
DISRUPTION
FLARE!

NOW TO
UNRAVEL ITS
MYSTERIES!

ZETTABYTES OF

I THINK WE CAN SEDE?,\TQBIOT'\E] Tso
FIND NEW EBOLA IF ONLY IT SCARY NOW
OUTBREAKS WITH COULD BE \ )
THIS SOFTWARE USED ON MY | — -

SYSTEM EMAIL. /

To be continued...
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““ NDING THAT FIRST TIDAL I

DISRUPTION FLARE WAS SO
INTEGRAL TO EVERYTHING
T'VE DONE SINCE!

DATA..LEARNING TO WORK
EFFICIENTLY WITH LARGE

CRUCTAL!

AT THE AAS MEETING
7 { /




..THIS MIGHT
MAKE IT EASIER
TO IDENTIFY RARE
HALO STARS.

MILKY WAY

ay

SECOND LA SERENA SCHOQO
FOR DATA SCIENCE 2014
Applied Tdbls for Astrono
August 2014 )

Tools for

| Astronomica
‘Big Data

3
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I'M STUDYING THE
STRUCTURE IN THE
OUTER HALO OF THE

THERE ARE A LOT OF
UPCOMING WORKSHOPS
ON BIG DATA.I BET THEY
COULD HELP WITH MY
RESEARCH!

DECam

Community
cience

Workshop

, TucsONArizona
March11.132015 7

DECam Community Science Works
Tucson, Arizona, March 1113, 2015*

Tobeheld at the Marriott University Par}

I'M HAVING TROUBLE
CONFIDENTLY SIFTING
THROUGH ALL THE DATA

FOR MY THESIS.

I DON'T WANT TO MISS
SOMETHING IMPORTANT. THERE
ARE SOME WORKSHOPS ON BIG
DATA COMING UP. DO YOU THINK
I SHOULD ATTEND ONE OF

ABSOLUTELY!
TIDAL DISRUPTION FLARES
ARE RARE EVENTS AND YOU NEEDTO
LEARN HOW TO USE SOPHISTICATED
TOOLSTO FIND THEM.

IN HER ADVISOR'S OFFICE




WHY CAN'T I BRING
SUNFLOWER SEEDS

FINALLY I'LL GET
SOME GO0D

MEXICAN FOOOD

1
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YEAH! NO f

' sNow Here o\
IN MARCHI /

[

LOOK AT THE

A MAGELLANIC
CLOUDS!

|

: * ALL THE
D Y CONSTELLATIONS Y .
) : ARE UPSIDE :
. DOWN! .

Achieying Low False Pogifiye [ -
Transient Alert Rates o

Ingrei )
Fordens o2 Canpx uay IT'S NOT ABOUT THE

« Which tables? PIXELS,ITS ABOUT
+How do | constrain to a circle on the sky? THE CATALOG

*How do | ‘join” the results?
o How o | handle “null values”

Getting the hang of Table Joins!

GalaxyGal

I'm learning about complex
database queries!




COFFEE BREAK AT

"THE TOOLS FOR MY CURRENT MY RESEARCH GROUP IS
ASTRONOMICAL RESEARCH INVOLVES WORKING ON THAT PROBLEM
BIG DATA MEETING" AND WE HAVE AN OPENING FOR
IN TUCSON IN THE HALO OF THE A POST-DOC WHO IS GOOD AT /
) MILKY WAY. USING TOOLS TO EXPLORE 4
LARGE DATA SETS. _~<

600D THING I
CAME TO THIS

7 THIS SCHOOL . g ,
ppcae ME TOO! AND THERE'S

CREAT oo SO MUCH DATA COMING ON
' . : THE HORIZON... ZTF, CRTSS,
; PANSTARRS, DES, DESI, LSST..
SO WE'LL BE READY FOR ALL
I AM LOOKING . I REALLY OF IT!
FORWARD TO FEEL EXCITED W
WORKING WITH S AND PREPARED
THE NOAO DATA /== TO WORK WITH

LAB , THESE LARGE
DATASETS




WE NEED
TO BE ABLE TO RUN /__YES, AND WE CHECK OUT THIS INTERACTIVE

NEED TO LET TEAMS
EXPERIMENTS ON BILLION- . TOOL I JUST DEVELOPED FOR
OBJECT CATALOGS WITHOUT COORDINATE THOSE /. \ SMASH—WEVE ALREADY FOUND
TRANSFERRING EVERYTHING EXPERIMENTS. ..o T » ANEW STREAM!
OVER THE NET / ' J

/ VISUALIZATION N
TOOLS ARE KEY.

MEANWHILE AT NOAO, THE
DATA LAB IS BEING FORMED.

I LEARNED A
LOT AT THE LA SERENA
SCHOOL FOR DATA SCIENCE.
ITPUT ME ON THE RIGHT
PATH. I USE THE TECHNIQUES
T LEARNED THERE ALMOST
EVERY DAY.

I arge Szn,

BACK AT THE AAS MEETING

I FOUND A
POST-DOC AFTER THE
NOAO BIG DATA WORKSHOP.
IT REALLY HELPED LAUNCH
MY CAREER! AND THERE IS
SO MUCH DATA TO
EXPLORE NOW.




Burldrng the
Infrastructure for

Tlme Domain Alert

Scrence IRUEA Era
May 22-25 2017 Tucson AZ
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7A'LONG TIME AGO | .-
#IWO BLACK HOLES |
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EARTH: PRESENT DAY

HEY, I THINKI
JUST DETECTED ANOTHER
GRAVITATIONAL WAVE
SOURCE!

CAN WE FIND AN
OPTICAL COUNTERPART
TO THE LIGO DETECTION?

/" ITS SOMEWHE .
IN THIS REGION

Y HOW ARE WE
GOING TO FIND
THE NEEDLE
IN THE
HAYSTACK?

"REMOVE THE
HAY, WITH
NTARES.

CAN WE DO
_ THIS NOW?

B T sooN

ANOTHER ONE,
ALREADY?

T

)
7/
W



IN THE NOT TOO DISTANT FUTURE, AN ADVANCED GRAVITATIONAL WAVE

DETECTOR NETWORK HAS BEEN CONSTRUCTED AT SITES AROUND THE WORLD

>

—

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

-

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




, THE DARK ENERGY
: CAMERA WOULD BE A GREAT
WE HAVE A FEW DOZEN INSTRUMENT TO USE FOR )

CANDIDATES FOR THE OPTICAL FOLLOW UP.
COUNTERPART IN THIS REGION! -

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

BOOM! LOOK AT
THAT SPECTRUM... WE
HAVE TO MONITOR THIS
FOR THE NEXT WEEK!




I HAVE FOUND A
PLETHORA OF TYPE
TA SUPERNOVAE!

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

SOAR, GEMINI, AND LCO!

WOW, WITH
THIS FOLLOW-UP SYSTEM,
WE FINALLY 60T OUR
SHOCK BREAK OUT!
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ANTARES JUST
HELPED ME FIND THE
AFTERGLOW OF TWO

MERGING NEUTRON
STARS!




