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*Przemek Mroz (Warsaw) - real-time binary modelling

e Krzysztof (Kris) Rybicki (Warsaw) - real-time data reductions

e Nikolay Britavskiy (Odessa/IAC) - spectra analysis

» Zbyszek Kotaczkowski (Wroctaw) - photometric data improvement
¢ Kirill Sokolovsky (Athens) - early coordination, AAVSO, Swift
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OGLE microlensing

e monitors the Galactic Bulge since 1992
e 2000 microlensing events every year, about 15000 found so far

_Celebrating 25 years of the QXCILIY project

24 28 July 2017
Warsow Umversnty, Poland

ogle.astrouw.edu.pl ogle25.astrouw.edu.pl
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Gaialbatf - first microlensing alert?
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Gaialbatf - first microlensing alert?
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GSC 3656-1328 = TAGO EVENT

Near-naked-eye microlensing event in Cassiopeia from 2006

The bright new variable in Cassiopeia - a microlensing
event? CBA Clear

ATel #931; M. Mikolajewski, T. Tomov, A. Niedzielski, K. Czart, C. Galan - Torun Center for ASAS |
Astronomy, Nicolaus Copernicus University, 87-100 Torun, Poland
on 3 Nov 2006; 20:56 UT ASAS V
Credential Certification: Andrzej Niedzielski (aniedzi@astri.uni torun.pl)

w

Subjects: Optical, Microlensing Event, Star, Variables

SWIFT-M2 UV

Referred to by ATel #: 942,943

V Magnitude
=

PAIRITEL J

| W Tweet | B Recommend KICY PAIRITEL H

We report BV photometry and optical spectroscopic observations of a bright new variable in PAIRITEL K
Cassiopeia, identified as GSC 3656-1328 (CBET # 711, # 712). According to SIMBAD database
GSC 3656-1328 is a 11.4 star in V with B-V of about 0.2. Our spectra in the region 3700-7300AA
and at a resolution of 4A were obtained with the 60/90cm Schmidt-Cassegrain telescope of Torun
Observatory between 2006 November 02.790 UT and November 03.713 UT. They show a typical
AOV-A1V star without remarkable spectral variations or line shifts. The Balmer absorptions show
an average radial velocity of -45 +/-15 km/s. The brightness estimate: V=10.15 and B=10.35 was
obtained with the 60cm Cassagrain telescope of Torun Observatory on 2006 November 02.765 UT.
The SIMBAD data show that before the event GSC 3656-1328 was a slightly reddened AOV-A1V
star at a distance of about 1 kps. The only observed change was a sudden rapid increase and then a
decrease of the brightness with an amplitude about 4 mag without any spectral changes. It is
difficult to associate such an observed phenomenon with any type of variable stars. A possible
explanation of the GSC 3656-1328 behavior could be a gravitational microlensing event. If that is
the case, this would be the closest microlensing event ever observed.




GSC 3656-1328 = TAGO EVENT

Near-naked-eye microlensing event in Cassiopeia from 2006

DISCOVERY OF A VERY BRIGHT, NEARBY GRAVITATIONAL MICROLENSING EVENT

[ J
Ga]_a DRl (TGAS): B. Scotrt GAupl', JOoSEPH PATTERSON?, DAVID S. SPIEGEL?, THoMAS KraJCr®, R. KoFF!, G. PosmaxXski®, Suso DongG!,

ANDREW GouLp', Josk L. PRIETO, CULLEN H. BLAKE®, PETER W. A. RoMING', DAVID P. BENNETT®, JOSHUA S.
Broom™'’, Davip Boyp'', MicHAEL E. EYLER'?, PIERRE DE PonTHIERE'®, N. MIRABAL?, CHRISTOPHER W. MORGAN""'?,
m a g — 11 36 RONALD R. REMILLARD', T. VANMUNSTER'®, R. MARK WAGNER'®?, LINDA C. WATSON'
[ ]

Draft version January 28, 2014

pi = 0.68209 sssTRACT

We report the serendipitous detection of a very bright, very nearby microlensing event. In late

October 2006, an otherwise unremarkable A0 star at a distance ~ 1 kpc (GSC 3656-1328) brightened
pm_ra= -0.77066
pm_dec = -4.809

achromatically by a factor of nearly 40 over the span of several days and then decayed in an apparently
symmetrical way. We present a light curve of the event based on optical photometry from the Center
for Backyard Astrophysics and the All Sky Automated Survey, as well as near-infrared photometry
from the Peters Automated Infrared Imaging Telescope. This light curve is well-fit by a generic
microlensing model. We also report optical spectra and Swift X-ray and UV observations that are
consistent with the microlensing interpretation. We discuss and reject alternative explanations for this
variability. The lens star is probably a low-mass star or brown dwarf, with a relatively high proper
motion of 2 20 mas yr=!, and may be visible using precise optical/infrared imaging taken several
years from now. A modest, all-sky survey telescope could detect ~ 10 such events per year, which
would enable searches for very low-mass planetary companions to relatively nearby stars.

D L=1.47 kpc

== p Subject headings: stars: individual (GSC 3656-1328); gravitational lensing
(1 kpc 1n GaUdl paper 1. INTRODUCTION other closely aligned along its line of sight, Einstein fa-
mously dismissed its practical significance. Noting that
the characteristic scale (what we now call the “Einstein
radius”) was extremely small, he concluded that “there
is no great chance of observing this phenomenon, even

At the very moment in 1936 that he introduced'” the
concept of gravitational microlensing of one star by an-
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OGLE-Gaia sky
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Gaialbaye (Ayers Rock)

Gaia Alerts

Gaia Gaial6aye

Bevet zoO™

Details Follow-up

RA - DEC
295.00474 30.13149
19:40:01.14 30:07:53.36

eCLS Moy 1S .15 N | Moy ‘Lt
Observaton dare

Deseciions 9 Aen I Soans

Alerting date
2016-08-05 00:53:52
Julian date
2457605.54

Alerting magnitude
14.27

Historic magnitude
15.51

Historic StdDev
0.06

Class

ULENS

Publication date
Aug. 9, 2016, 10:45 a.m.

5th Aug.2016
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Binary microlensing event

227

2277

o
ol
-
”
R - >4
e
.—'_::-'/_ ;;
r—

A\
E(
Y

y
-
-
3

My = 27077 spec type 77?7
Mo = 27077 R="77°77



1500

1550 |

1600

150

Gaia

Otervaton date

Desections @ Alen ' Soans

J&‘"

1€

model by P.M.

‘16

/ magnitude

3

wl

magnitude

Gaialbaye (Ayers Rock)

Gaialbaye (Ayers Rock)

LT@17/9/16

11 7 '
v

12} ® [}

] q

2 ! . y

14} :#.. W‘.“.. 2290 evee °§40de

15} B a ~ *

16 m«tw q @000®dace oecee

17} ’

+++***u++4i+f++4';‘ + 4+ '+i+ +*+++

$

/ e ¢ data
4|® @ i-binned
® ® V-binned
J1+ 4+ iV+16

JD-2400000.0

18 — ' -
57600 57610 57620 57630 57640 57650 57660

12.0 !
t V.
12.5 - A A
13.0 L ,__———P/V'J ' i ‘
13.5 ‘*f b4
o S
l-’)(, B B wn '.‘l”'illl.' o
.;..[ &'
15.5 H——p———H \
‘ ' ' sli"' /\ ~—_
~0.5 '?f“_"'mi",; }4 H’if
—3111 xI. . 1
(.2 b i
e L1 L1 1 RIRE I D * - : :
01f m—Trrm ot
). {
i - . ;
6900 7000 7100 7200 7300 7400 7500 7600 7700

HJD - 2450000




Gaialbaye (Ayers Rock)
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' Kouji Ohnishi A P5i&x
v #Gala16aye

BCE5:5BDCE5ELARAD "HERBAT70L 2 XHR,
Galat6aye RREWER, 2—X 7« v 27883,

gsaweb.ast.cam.ac.uk/alerts/alert/G...

Lukasz Wyrzykowski

#Gaial6aye peak data rapidly sent to CPCS
(gsaweb.ast.cam.ac.uk/followup/) by: CrAO, RTT150, Bialkow, Ostrowik,
Foligno, UCLO, LT, ptSm. Thanks!

ZauberDerSterne.de
] Die (Mikro-)Gravitationslinse #Gaia16aye fir Amateurteleskope: abenteuer-
astronomie.de/microlensing-i..., himmelslichter.net/update-mikro-g... und

Gaia16aye: Seltenes Microlensing-Ereignis mit Ans...

~.<  Zurzeit ereignet sich im Schwan nahe des hellen Sterns
- phi Cyg ein spektakuldres Himmelsphanomen. Das
Microlensing-Ereignis Gaia16aye (Spitzname Ayers Ro...

B e

8

Jan Hattenbach N
Morgen abend gibt's Gravntatnonslmse himmelslichter.net/update-mikro-g..

#Gaia16aye

Update: Mikro-Gravitationslinse Gaia16aye soll Son...

Ein neues Modell sagt das vierte und letzte Aufleuchten
der Mikro-Gravitationslinse Gaial6aye flir Sonntag, den
20. November kurz vor 22 Uhr MEZ (20,8 UT) voraus. ...

Jan Hattenbach
1Y Binarv microlensina model oredicts 4th & final caustic crossina of #Gaial6ave

#Gaia16aye

Eric Jensen
What a difference a day makes' #Gaia16aye fades dramatically as caustic
crossing part of microlensing event ends. #GaiaMission

L3 18 ¥ 5

Daniel Fischer .
Light curve from Turkey could nail down peak time of the final #Gaia16aye
caustic crossing: astronomerstelegram.org/?read=9780 - 17:54 UTC yesterday.

Lukasz Wyrzykowski
#Gaia16aye magnitude drop by 2.5 from last night - clearly the caustic crossing
is over!

2 JJ Hermes '
-
5\,7 When global news gets you down remember we're living in an era where we can

Danilel Fischer
In Turkey they are celebrating their measurements (astronomerstelegram.org/?

read=9780) of #Gala16aye's final caustic crossing:

Parlayan yidizin gs§ini TUBITAK yakalad

TUBITAK Bagkar Ergin, *“TUBITAK Ulusal Gozlemevinin, cografi konum ve
atmosferk kogullannin avantajire kullanarak, Gala18aye isimli pidizdan .,
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arallax

Finding Planets With Microlensing

Astronomers use a technique called microlensing to find distant planets in the heart of our
galaxy, up to tens of thousands of light-years away. This infographic illustrates how NASA's
Spitzer Space Telescope, from its perch in space, helps nail down the distance to those planets.

A microlensing event occurs when a faint star passes in front of a distant, more visible star. The
gravity of the foreground star acts like a magnifying glass to brighten the distant star. If a planet
is present around the foreground star, its own gravity distorts the lens effect, causing a brief dip
in the magnification.

The great distance between Earth and Spitzer helps astronomers determine the distance to the
lensing planetary system. Spitzer can see lensing events before or after telescopes on Earth, and
this timing offset reveals the distance to the system.

Spitzer is about 40%
farther from the Earth than
the Earth is from the sun
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Space parallax

12.00
Reset zoom
o
o
o ....'.. ....'....p.b'lt..( X ‘-Op ERL D) ..._D..O.‘ 0 w
® . ) )
©
2
£ 13.00 \ ¢
o .
o .
-
o oo o® © 00 oy oo
o o o
o
14.00 | | | | | | | | | | |
12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00
AU [ At
TE = D ,Auo ]
1 \IE

Offset in both time and mag between \ microlensing
Earth-based and Gaia-based observations parallax



Astrometry

First time ever a chance to detect astrometric microlensing!

o Source centroid shift for Gaial6aye
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Flux (electrons/sample/exp time)

Radial velocity from Gaia
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Spectroscopy

Spectral type and distance of the source star

x10

L I I I I I

L

Asiago 1108
Liverpool Telescope 1208
251 Liverpool Telescope 1708
Asiago 2208
Liverpool Telescope 1209
2 Palomar 0110

Asiago 0711
~——WHT 0711
15} Asiago 2911 ',k dw

Asiago 3011 ‘
xhﬁiﬁ* w (
fiah f !
ﬁ‘w f"f Yo P S e v N o
05 qu ‘M In ,,‘ v“\ "*N’*"“‘w; ’

1 ' ‘ 7A -
T | ML \,f P
}}\}t‘. ) ‘MMJ-/-’MP )Wwv/ ..“ \ L _.-'

1 1 ] ] 1 1 1 1 1
4500 5000 5500 6000 6500 7000 7500 8000 8500 9000

Wavelength (A)

Flux (ergs/cni/sec/A)

best match:
K4lll at ~8kpc

Relative Flux

credit: Nikolay Britavskiy .



Adaptive Optics (Keck)
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Most likely solution (prelim!)
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