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MOTIVATION

e Presence of a gravitational lens destroys symmetry
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HOT SPOTS ON SURFACE

Factor of amplification decreases non-linearly with distance from its optical axis
Amplification in the total flux - closest to the lens - will be enhanced, due to contribution from visible stellar-disk edge
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RAPIDLY ROTATING STARS

e ellipticity and gravity-darkening effects - break in the symmetry

o stellar ellipticity makes a time shift in the position of the second peak of the polarimetry curves in transit
microlensing events

LATE-TYPE DWARFS

e Rayleigh scattering on molecules introduce additional increase of polarization degree - higher signal



CONCLUSIONS

e rotation of polarization plane allows to determine the trajectory of the lens across the sky, but no direction
e from the time shift we can evaluate the ellipticity of projected source surface on the sky plane

e can be an additional criterion to distinguish the microlensing effect and the ordinary variability of star
(after symmetry of the light curve and equal amplification in different colours)
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SOLARIS
network of autonomous telescopes

ASTRONOMICAL ROBOT

ASTROMETRY
24.NET

ABOT & ASTRODRIVE & A24.NET

Comprehensive management
of a network of robotic observatories =

AL

AGNIESZKA GURGUL

University of Warsaw,

Sybilla Teehnologies Sp. z o.0.



Project Solaris — a Global Network of Autonomous Observatories
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SYBILLA ®
(ﬁ \\ Software suite for robotic astronomical observatories, integrating various hardware, communication protocols,
AB‘ST operational principles into one, user friendly package of tools, algorithms, behaviours and user interfaces.

ASTRONOMICAL ROSBSOT

-
o
e
b
e
\
N
Qo
N
Qo
=t
\O

b=
-
=t
=
O
==
=
|
®
O
Z
»
=.
&
»»
2.
g
-
o
g
>
o
-
—t
7]
z
o
&
28
7]
=
o
g

e ABOT

Science
o observing

o scheduling

o focusing
o weather
Strategos AstroDrive
(Scheduling) (Storage)
e ASTRODRIVE
(N
o data storage and managment ABOT
Tutor SST
(Education) (Space Surveillance)

e ASTROMETRY24.NET (A24.NET)

source extraction

astrometry

photometry

various analysis tools (SSO, SST, etc.)

Optimizer
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SYBILLA ®
(ﬁ \\ Software suite for robotic astronomical observatories, integrating various hardware, communication protocols,
AB‘ST operational principles into one, user friendly package of tools, algorithms, behaviours and user interfaces.

ASTRONOMICAL ROSBSOT
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e ABOT
o observing
o scheduling
o focusing
o weather

e ASTRODRIVE

o data storage and managment

e ASTROMETRY24.NET (A24.NET)

source extraction

astrometry

photometry

various analysis tools (SSO, SST, etc.)
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WEB SERVICE - CLOUD SERVICE
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MANAGING OF ROBOTIC TELESCOPES

WHEREVER YOU ARE...

W strona gtéwna O nas

MeerLICHT Telescope
@MeerLICHT_ZA

MMeerLICHT optical telescope. The eye of
the MeerKAT array. Collaboration ZA-ML-
UK. Donate? Contact @paulgroot or
@patrickwoudt

& meerlicht.org

Dotaczyt grudzien 2012

Bd 222 zdjecia lub filmy

Tweety Obserwowani Obserwujacy Polubienia
574 147 640 153

Tweety  Tweety i odpowiedzi Multimedia

11 MeerlICHT Telescope podal/a dale

Paul Groot @paulgroot - 26 lis - :
‘ Ok this iz weird even for me. | am familiar with telescopes in space being é)q, b

contrelled from Earth, but has anycne ever controlled a telescope on Earth

(halfway) from space??? @MeerLICHT_ZA from KLO597 somewhere above Chcesz skorzystac z nowych

funkcji Twittera?

Po prostu sie zaloguj.
Zarejestruj sie

Moze Ci sie tez spodobac . e

BlackGEM Array
@BlackGEM_Array

“achGEM
Paul Groot
@paulgroot
-

Astronomy at UCT
@AstronomyUCT

Q 2 11 4 ) so0

11 MeerlICHT Telescope podat/a dalej

6107 ‘07 - QI 29(]

« doysy1om $119]y 20ud10g eIen) NODILJO Yol

6/11



PLANNER - SCHEDULING

Add new observing program: GNSS

ANMER

Program name 1

R
L] | e

Time based I
Object name 5

Select object 7

syhilla=

A& The selected obiject is current loner 2

& 24 hours visibility

Target observatory 2 RHepeat

Lats #8°14'54" N Lon: 117387237 E Alk: 485,00 m

Object observations repeat 6

TLE (line one) 8 TLE (line two) ! ]

Night visibility 1 () ject altitude ] Moon distanca to object (B Altituds fimit (20°) I Harizon

Altitucde

Sunrise! 04:]

F"t". "im;I- 1
12

Tatal a bpect cbservation bime: 00co 07

Tatal program time: 0020707 1 3

Sunset: 18:08;13

Dawn: (122247 Dushi 2 Moon llumination: 24,4 2

Exposure time [s] Binning Repeat Operations

Dynamic exposure
0.1

Dynamic exposure

14
e

SST PROGRAM (EXAMPLE)

1 — text field for simple observing program name

2 — observatory to be the scheduler

3 — how many times the observing program should be repeated
4 — information on the scheduling mode, if time based the
observing program will be automatically repeated within the
requested time boundaries, if not time based the observatory
will execute the schedule within given time limits and once
finished will move to next target

5 — name of the object

6 — how many times the observations for the object should be
repeated

7 — object search with autocompletion

8,9 - (TLE) Two Lines Elements (ephemeris)

10 — visibility graph for selected object

11 — combo box allowing for selection of the filter available at
given observatory

12 — field for a new filter in the sequence (multi filter
observations possible)

13 — estimated total time required to execute the program

14 — buttons allowing for saving the program for use in the
future, submitting it immediately to the observatory or

cancelling the scheduling
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WEB INTERFACE

] ASTRODRIVE - CLOUD STORAGE

file service dedicated to managing astronomical data

Updated date [UTC] =
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] DRAG'N'DROP IMPORT

upload multiple files and process them
using specified workflow

] BUILT-IN FITS SUPPORT

in-browser file display, manipulation, statistics

] PROCESSING RESULTS

select and display details of detected object,
export to CSV/JSON

] BATCH PROCESSING

Processing file

WORKFLOW MANAGEMENT

msB374_T18_HAT_P_23b 08 RG0_00_2018 7 7 03 12_33

CROSS-PLATFORM WEB APP




WEB INTERFACE

] ASTRODRIVE - CLOUD STORAGE

file service dedicated to managing astronomical data
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] DRAG'N'DROP IMPORT

upload multiple files and process them
using specified workflow

] BUILT-IN FITS SUPPORT

in-browser file display, manipulation, statistics

] PROCESSING RESULTS

select and display details of detected object,
export to CSV/JSON

] BATCH PROCESSING

WORKFLOW MANAGEMENT

CROSS-PLATFORM WEB APP




WEB INTERFACE

Statistics

Enable snap to grid

(X =-150.333, ¥ = 1363.633)

Rotation

Data layers

Coordinatas

Image settings

=]

Histogram

[] ASTRODRIVE - CLOUD STORAGE =
Intenzity 0.0000 — 5 = H
file service dedicated to managing astronomical data | .- - Il
P E Sl B -
[] DRAG'N'DROP IMPORT E R s i T
upload multiple files and process them | et St | | "
: . R , —
using specified workflow e N

] BUILT-IN FITS SUPPORT

in-browser file display, manipulation, statistics

Background S9dDer

B  PROCESSING RESULTS (A24.NET) |-

Statiitics

Enable nag b0 grid

select and display details of detected object,
export to CSV/JSON

[ ] BATCH PROCESSING

WORKFLOW MANAGEMENT

(X =802.788, ¥ =204.591)
2750000

B021.0000

1465,0000

1628, 0040

2185.35T0

14921720

(X = 803.34, ¥ = 205.604)
GATIZII20

1456.0860

2.2330

20,2242

Background annulus inner radius

CROSS-PLATFORM WEB APP

Background annulus ring width

Q
Keyword
SIMPLE
BITPIX
NAXIS
NAXIS1
NAXISZ
IMAGETYP
EXPTIME

FOCUSPOS
EPOCH
QBSERVER
RA-REF
DEC-REF
QWNERGID

OWHERID

QWHERNM
RA-TEL
DEC-TEL
KEINNING
EXPOSURE
YBINNING

AZIMUTH

Metadata

OWHERGNM

Value
true

16

Abot
Q39006
2820734

aDpefeBe-5328-4454d-0f20-
Oftedcheadifc

‘Web User

abicfelc-58e8-445d-9F20-
fE4che0Te

Web User
10.0291663333839
48.4358888111111

44.8508333333333

Processing info

Pirate:PIRATE

Submitted
Completed

Status

TaskCanceledEvception:

ASTROMETRY

Frame canker Ra
Frame cantar Dec
Frame rotation
RMS

Objects

Catalog

Frame

Epoch (UTC

Equinax

2019-12-19 13:55:04
2019-12-19 14:08:19
Completed

A taskwas canceled,

0h29mD5.8Ts
48°21"14.09"
180°50"14.84"

0.169T1 arcsec

2120

ucaca

ICRS

2000-01-01 10:58:55.815

Jzoon

O0-00:46.9354857

3015-12-19 1304235




o No need to integrate dozens of different programs
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o |Less wasted observing time due to software issues
o Less manual operation

o More well-used observing time due to optimized software and
observing strategies

o More opportunities (stars, clusters, space debris, asteroids, satellites,
planets, galaxies).

o More fun from acquiring new observations and more data which can
be used
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1oth OPTICON Gaia Science Alerts workshop

Dec. 18 - 20, 2019

!

=
w
O
=
O
S
114]

ANSI2AIUN
uadQ ayl

Thank You for attention
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