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LUKASZ WYRZYKOWSKI - BHTOM ;

BLACK HOLE TARGET AND OBSERVATION MANAGER (BHTOM)

QBHTC!M fbout Us Targets ~

Black Hole TOM 2.0 e

» web tool for coordination for time-domain observation .

b

» automated observation requests %
o2,
X XY

» processing of raw images from heterogenous units

» automated standardisation AkondLab

{(Image tesy of NASAJESASGaih/OPAC)

» archival multi-wavelength time-domain photometry

» open for new users, new telescopes, new targets!

‘q—,/\ BHTOM ’fboutUs Tagels » Targel Goupin Mol Chssrvations

Gala22dkv @ | odels  Spectoscepy O
Name Ga aZadky Photomctry
) Last Last
- Names RA Dec Nobs Gmag Filter Importance Created Priority Sun Class o R
10:07:04.555 -66:Me51.208
- — - ) . Galactie (I.b) 287.36783 -B4101E6
. GaialBacg 22:05:42.324 +03:32:17.064 982 20.2 Caiafr 9.29 2023-09- 799.0 155 long_period_variable A e —
18 Discoverad 2022-03-18 22.08.88
10:09:17 Class \icrolensing Event
Descripton
" Gaia22bpl 10:38:42.425 -61:115:49680 903 127 Gaia/r 9.9 2023-09- 2086 64 microlensing_event i 4@:;0:1 ,,:;H'
18 Last MJD GNAAB2R7 ‘ ® il o o §bang ihBpusinng wipwivies 0 @ sasn® L &y
]00948 Last G Mag
Cadance requested (d) 1000
. Gala22awa  19:04:61962 -08:34:00660 1602 15.0 Gaiafr 0.09 2023-09- 7701 m microlensing_event Sun Ramannfam iCam
17 :
21:09:11 GAIA_ALERTS
B  7TF19abflrit  18:24:23.314 -24:36:42.053 842 15.2 Gaiafr 0.0 2023-09- 0.0 100 long_period_variable e ot
19 NEOWISE

11:09:02
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LUKASZ WYRZYKOWSKI - BHTOM

BHTOM TELESCOPE NETWORK > since 2013, built for Gaia Alerts | RadioNet

QL Pilot

~100 telescopes
sizes 0.25-2.59m
professional
amateur

schools

outreach facilities
manual

robotic

with good weather
with poor weather
volunteering

via proposals

o 0 0O 0 o 0 o 0o 0o o o o

map by K.Kotysz & P.Mikotfajczyk
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fully automated data processing - PSF photometry

standardisation of observations from any filter to Gaia Synthetic Photometry

downloadable and science-ready - for registered users

'ASASSN-24fs, LCO-40cm .+ .t SN2024igg,SOAB-40cm

-’ 'SN2024ggi, GoChile-40cm =~ . & T
s .. . ; '- o: ‘. / : ; . 5 - . :‘.. ‘
o f e S B . .- :f ; Automated detection of filter
< W e , et and zero-point fit to Gaia Synthetic Photometry



fully automated data processing - PSF photometry

standardisation of observations from any filter to Gaia Synthetic Photometry

downloadable and science-ready - for registered users

SN2023ixf Gaia22dkyv -planetary microlensing event
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«  Z(GalasP) WISE(W1) = \VISE(W2)
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DATA EXAMPLE

- - .CMOS-LCO-40cm

all ™

- ASASSN-241s:
as of 2024-09-17
>2000 frames

PS5 (1) ° WISE(W?2) WISEMW ' :‘ PS1(r PSY (i) PSS (2)
ATLAS(c) 2MASS(]) 2N {) , SSIK) A ATLAS(c) ATLAS(H)
W(GaiasP) GaiaSP) B(GaiaSP) . V(C : - (¢ : «  R(GaiaSP) U(GaiaSP) »  i(GaiaSP)

A < A\ ¢ . Ic P wlC <P € G r \ r <o I f
ASA N{g) 00 >¥) WS do¥) D > - r(C ) L R(C ask AS ()
» ’ O ’

R(GalaSP)-LIMIT r(GaiasSP)-LIMIT ) 2(GalaSP)-LIMIT V(GalaSP)-LIMIT B(GalasSP)-LIMIT AGalas (GalaSP)-LIMIT (GalaSP)-LIMIT 2(GalaSP)-LIMIT



. . BHTOM uploads last year (2023.09-2024.09)
~85k images in the last year

TRT-SRO-0.7_Andor-934

25% trom one single amateur observer! HAOG_G2-1500

SUTO-Otivar ASE0OMM — ‘ ) ROAD_QHY600M

UZPWS0 Chile QHY268PRO -

25% from LCO network (proposal) A

TRT-CTO-0.7_Andor-934

50% from 70 heterogeneous set of sivoreo pocee /]
Flarestar-MPC171_G2-1600
te|eSCOpes PROMPT6 FLI

GoChile-GoT1_ASI6200

up to 5,000 images processed per week [t

TJO MEIA2

EEye_QHY268M

(we can handle more) T omye——k
ZAO G2-1600

s your telescope observing with us? SOAB_ZWOASIZUNCPr0
TJO_MEIA3
REM ROS?2

KAO1.88 KFISP




Automated harvesting archival time-domain data for any target with known coordinates

only public data

ZTF - Optical

WISE/NEOWISE il FF
NEOWISE+ALLWISE - NIR 10§ 11 ¥; '3 i! §$ il
2MASS - NIR

LOFAR - Radio
LINEAR, CRTS - Optical
Gaia DR3 - Optical

LINEAR

SRIET

Q)
o
-
=
-
Y
T
-

Gaia Alerts - Optical

SDSS, PS1, DECAPS - Optical
ATLAS - Optical

OGLE EWS - Optical

Long list of TDA archives to add, e.g. DASH - Harvard photografic plates, MACHO



Full orbital solution for the binary system in the northern Galactic
disc microlensing event Gaial6aye*
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All functionalities of BHTOM are accessible via APl

Scripting the data tlow to/from telescopes, observing requests, images upload
for processing

Astro-COLIBRI connected already! - to the

We provide ready scripts for: data download, data upload, target selection

BHTOM2 APl Documentation DATA DOWNLOAD API

Here we present end-points how to download the photometry and radio data from BHTOM.

Please contact us if you plan to use the data in a publication. By downloading the data from BHTOM you agree to follow our data policy and
to use this acknowledgment:

The data was obtained via [BHTOM] (https://bhtom.space), which has received funding from the European Union's Horizon &

For more information about acknowledgement and data policy please visit https://about.bhtom.space

1. Photometry download

With this APl one can download all photometric observations (magnitudes) in semi-color separated form. The columns of the output are the
following:

MJD;Magnitude;Error;Facility;Filter;Observer

Request

* Method: POST
e URL: /targets/download-photometry/




LUKASZ WYRZYKOWSKI - BHTOM

BHTOM FOR GW

» Distributed telescope network
—> can respond to multiple candidates
for GW counterparts on both hemispheres

GW170104

| [VT151012
» Archives
—> can rule out a candidates GW151296
just based on the historic time-domain data \
GW170817
» Automated data processing
—> automated confirmation or rejection of ' GW150914

candidates

LIGO/Virgo/NASA/Leo Singer
(Milky Way image: Axel Mellinger)

» Galactic Plane! —> we are not afraid!



https://groups.google.com/g/bhtomtargets (/\

BHTOM Targets for 16 September, 2024 o views

Lukasz Wyrzykowski <wyrzykow@gmail com> 13:02 (5 hours ago) ¥ 1< N

to bhtomtargets@googlegroups.com
Hello,

Greetings from the BHTOM Automated Newsletter!

As of 2024-09-16 10:01:58.253129+00:00, these are the new targets added in the last week, sorted by magnitude:

name ra dec mag_last sun_separation classification description
V1725 Sco 256.693920 -35.468560 10.6 86.0 Nova Astro-COLIBRI target
Mrk 42 178.424000 46.211833 15.6 44.0 AGN

WISEA
J091848.61+211717.0

AS S eee 10.443019 -28.46184017.0 150.0 Unknown X-ray supersoft source

Last week's fits uplads score (sorted by count)

None

139.702580 21.288110 16.8 38.0 AGN X-ray variable AGN

variable quasar probably binary SMBH, not for

756 17.0 27.0 QSO .
observatory-user count observations
Franz-Josef Hambsch (ROAD_QHY600M) 1781 P46017.5 61.0 Unknown Gaia and GALEX source brightens by ~1 mag
Rachel Street (LCOGT-Teide-40cm_QHY600M) 412 p889 17.6 58.0 Unknown X-ray supersoft source
Waldemar Ogloza (Planetarium_Slaskie_Kepler4040) 294 p390 17.9 68.0 Unknown long-term rise in Gaia and SDSS source
Rachel Street (LCOGT-HO-40ecm_QHY600M) 276 kgg3 188 114.0 Microlensing Candidate microlensing event from Chinese KATS survey,

Event KATS24Q003.

Sjoerd Dufoer (EEye_QHY268M) 210

A - "N N F . rF._% F


https://groups.google.com/g/bhtomtargets

&

Hello UZPW50_Chile_QHY268PRO,
Greetings from the BHTOM Automated Target Selector!

Date: 02 July, 2024
Targets for you (importance>=1, mag_limit 19.0, visible now, airmass=>3, the anes you observed have +100 points)

name ra_hex dec_hex min_airmass mag_last classification description

PMNJO730-6602 7:30:49.56 -66:02:18.88 2.080982 16.5 AGN IAUZ Target

SN2024gy 12:15:51.29 +13:06:56.12 1.441714 17.4 SN classified SN la at 5Mpc
HEO435 4312 4:37:11.79 -43:06:04.28 1.605307 16.9 Long term variable quasar for monitoring
HEO0413 4031 4:15:14.46 -40:23:41.11 1.488472 15.9 Long term variable quasar for monitoring

CTS C30.10 4:47:19.99 -45:37:38.35 1.657705 16.9 Long term variable quasar for monitoring

PKS0454-234 4.57:03.18 -23:24:52.02 2.062416 15.5 long time monitoring for ROTUZ team

Hello REM_ROS2,
Greetings from the BHTOM Automated Target Selector!

Date: 01 July, 2024
Targets for you (importance>=1, mag_limit 16.0, visible now, airmass>2.5, the ones you observed have +100 points)

name ra_hex dec_hex min_airmass mag_last classification description

Gaia23cpd 19:10:08.82 -4:43:14.74 1.101341 15.0 Unknown potential long and bright microlensing event or Be star outburst
Gaia24amk 16:18:256.38 -54:04:43.82 1.102430 15.7 Unknown candidate microlensing event

Microlensing

Gaia23cyl 17:45:52.25 -42:45:36.22 1.030914 14.7
Event

microlensing event in the bulge
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WORKSHOPS SINCE 2010

I o L ACME Hackaton
ST ON Time-Domain Astronomy Alerts and Archives
IAC Tenerife September 2025 (prelim)

CELEBRATE 10TH ANNIVERSARY
OF THE FIRST GAIA ALERTS

Gaia mission and Alerts e # | 2 |
workshop Organising committepg:
BHTOM follow-up system tukasz Wyrzykowski (Warsaw)

highlights and results Simon Hoacgkin ICn?\h:idzvi
. . - Vassilis Charmandaris (FORTH
synergies with radio Prremystaw ). Mikotaczyk (Warsaw/Wroctaw)

telescope network Justyna Olszewska (Poznaf)
opportunities
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enjoy bhtom !




