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Until this morning:

263 planets
241 planetary systems
10 multiple planet systems

New Discovery

KMT-2023-BLG-1642L b Gas Giant

2024 Microlensing
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All at once



https://docs.google.com/file/d/1vpFBP26Mk2Ubzd1ygNL-SoF0WEKdsGMi/preview

2. The collaboration




First Observations from OPD-Brazil

Planet Collaboration (2007-2011)
F. Jablonski and E. Martioli



Observations from OPD-Brazil

MicroFun Collaboration (2012-2017)
L. Andrade and F. Jablonski



Observations from OPD-Brazil

MicroFun Collaboration (2018-2020)
L. Andrade, L. Almeida, J. Nascimento




Observations from OPD-Brazil

MicroFun Collaboration (2021-2023)
L. Almeida



Observations from OPD-Brazil

MicroFun Collaboration (2021-2023)
L. Almeida



Observations from OPD-Brazil

MicroFun Collaboration (2024...)
L. Almeida and E. Martioli



Observations from OPD-Brazil
Now

MicroFun Collaboration (2024...)
L. Almeida and E. Martioli
(Ted) (Eder)




Observations from OPD-Brazil
A Bunch of Interesting Stuff

MicroFun Collaboration (2024...)
L. Almeida and E. Martioli

(Ted) (Eder)
Laerte Diego Hélio
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3. Howitis done
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The standard procedure

[Astro-ufun-observer] Anomaly Alert: KB200414/MB20109 X &

Inbox X

MicroFUN Homebase via ASTRO-ufun-observer <a... & Fri, Jul 10, 2020, 10:53AM % “—
to ufun-observer «

Bg Translate to Portuguese X

Dear All,

KB200414/MB20109 is a high-magnification event that is currently undergoing an anomaly. The nature of the anomaly
is currently unknown, but could be planetary. The event itself is very bright: Inow ~ 12.0, so easily accessible to small
telescopes. observations are urgently needed.

The attached figure from Weicheng Zang, who identified the anomaly, shows current data from MOA and LCO.

-- Jennifer

ASTRO-ufun-observer mailing list
ASTRO-ufun-observer@lists.osu.edu
hitps://lists.osu.edu/mailman/listinfo/astro-ufun-observer




The standard procedure

s
©
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nature of the anomaly
ly accessible to small

VIOA and LCO.

ASTRO-ufun-observer mailing list

ASTRO-ufun-observer@lists.osu.edu
hitps://lists.osu.edu/mailman/listinfo/astro-ufun-observer



The standard procedure
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The standard procedure
(Not so much)

@ Jennifer Yee <iyee astro@gmail.com= @ Thu,Jul9,2020, 1:36PM % @ &

to me, MicroFUN «

Bg Translate to Portuguese X

Hi Ted,

KB200414/MB20109 is moderate to high magnification and may be undergoing an anomaly over the peak. Thus, this
is the highest priority target for tonight and should be observed continuously from OPD, if possible

attached light curve figure by Weicheng Zang.
Thanks,

Jennifer

jyee@cfa harvard.edu



The standard procedure
Not so much

& Jennifer Yee <iyee astro@gmail.com= @ Thu,Jul9.2020,136PM ¢ @ & i
to me, MicroFUN «

MOA KB200414/MB20109
T T T
138F # 3
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The standard procedure
(Not so much)

__3 Ted <monolipo.physics@gmail.com= Jul 10, 2020, 9:33 AM T @ “

to Jennifer, MicroFUN «

Hello Jennifer.
| was able to observe KB200414 all 3 nights. :D
The upload of those nights is being done now. | observe the first 2 nights with the 1.6m telescope

and the last night with the 0.6m telescope.

From a preliminary analysis, it seems like the event is still rising and is gonna peak at really high magnification.
The observations will be at the MicroFun FTP server in just a bit (still uploading)

bests



The premature procedure

(A)lert (G)enerator and (S)ingle Lens (F)itting for KMT

Gerar alertas pelo KMTnet e fitar 1 Lente com Mulens

Rotina criada para facilitar as noites de observacao de eventos de Microlentes Gravitacionais no OPD. Essa rotina precisa ser rodada em Python 3.x no
Ubuntu, atraves do terminal do Linux no windows. Pois precisa dao MulensModel-master/source que nao funciona diretamente no Windows. O master do
Mulens deve estar em algum lugar e ser chamado na primeira etapa do cddigo.

A vers#o a ser utilizada do python DEVE ser anterior a 3.7. ou seja, a melhor € a 3.6.9. Para isso, primeiro verifique a sua versao atual do python
import sys print("Python version:", sys.version)

Se for da 3.7 para frente. Precisa instalar a anterior, ou ativar a anterior para usar com o jupyter-notebook. Para isso (ativar a versdo anterior) basta sair de
tudo e rodar do terminal bash:

pip3.6 install ipykemel python3.6 -m ipykernel install --user

E rodar o jupyter-notebook novamente e conferir se esta na versao correta.

Informagobes basicas

Essa rotina utiliza a base publica da rede KMT

0 - Importar bibliotecas necessarias



The premature procedure

2 - Acesso a tabela da rede KMT no ano correto

ano = 2021

B R R R R R R R R R R R R I R R R R R
B R R R R R R R R R R R R R AR

B R R R R R R R R R R R R A R R A R R R A R R R R R AR R R R R R R R R R AR AR REE R 55 ﬁ#ﬁr77w.7wvvvﬁdﬁb.,L,”,vd#ﬁ

B e s B R R AR R R AR R R R AR R R FRRF AR R R ATRREZRHEF
print("Acessando a tabela de alertas (pode demorar um pouquinho)...")

table MN = pd.read_html('https://kmtnet.kasi.re.kr/~ulens/event/"+str(ano)+'/"', match="Event')
print('Foi!’")

#https://kmtnet.kasi.re.kr/~ulens/event/20823/

Acessando a tabela de alertas (pode demorar um pouquinho)...
Foi!



The premature procedure

2 - Acesso a tabela da rede KMT no ano correto

ano = 2021

- R R R R R R R R R R A A R R A R R B R R R R R R R R R A R R R AR R AR R R B R R
B - A R R A R R R R R R R A R A R R B R R R R R A R R A R B A R A R R R R B R R

H-REFEREHRA
#-#EHAEH
print("Ac
table_MN
print('Fc In [8]:

#https://

Acessandc
Foi!

3 - Definir epoca observacional e parametros de corte

jd = date_to_3jd(2021,6,3) #Ano, mes e dia (data central das observacoes)
intervalo = 5 # quantos dias vai observar
ue = 8.85 #buscara alertas com ué menor do que esse valor

- R R T R R R R R A R R B A R A A R R R R R A R R R B R R AR R B A R A R R B R

R R AR R R R AR R AR AR EFHES

- R R R A R R R R B R A R R A R R B AR R R A R R R AR R 3

B R R R R R R R R R R R R R R R R R R R A A R R R R R A R R R R R R A A PR R R R S A AR A A R E S AR R A A SR FH A A A FRAFE FFF

B - R R A R R R R R R A R A R R R R R A R R R R R R R A R B R R A R R B A B R R A R R A7
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The premature procedure

2459368.5
Resumo dos alertas e links

DO OO DD ODODODODODODDODODODOODODODOOD

.8e6
.033
.812
.0e3
.832
.832
.0e9
.e14
.ees8
.e14
.02 ,
<03
.e14
.ee8
.e1 ,
.e18
.011
.002
.8e2
.824
.822
.832
.015
.023

3

2

2

3/6/2021 1:15 https://kmtnet.kasi.re.kr/~ulens/event/20821/view.php?event=KMT-2021-BLG-0247
4/6/2021 ©:29 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-20821-BLG-0678
31/5/2021 23:10 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-2021-BLG-08967
5/6/2021 4:56 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-20621-BLG-1031
2/6/2021 15:0 https://kmtnet.kasi.re.kr/~ulens/event/20821/view.php?event=KMT-2021-BLG-1857
5/6/2021 2:55 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-2021-BLG-10874
1/6/2021 3:3 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-20621-BLG-1080
31/5/2021 13:44 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-2021-BLG-1083
3/6/2021 20:54 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-2021-BLG-1084
1/6/2021 4:40 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-2621-BLG-1097
2/6/2021 13:20 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-2621-BLG-1115
3/6/2021 13:31 https://kmtnet.kasi.re.kr/~ulens/event/20821/view.php?event=KMT-2021-BLG-1116
1/6/2021 13:54 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-2021-BLG-1120
4/6/2021 11:7 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-2021-BLG-1122
2/6/2021 10:33 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-2021-BLG-1125
4/6/2021 17:27 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-2821-BLG-1126
2/6/2021 17:4 https://kmtnet.kasi.re.kr/~ulens/event/2621/view.php?event=KMT-2021-BLG-1128
3/6/2021 4:55 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-2621-BLG-1137
2/6/2021 18:31 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-2821-BLG-1141
4/6/2021 12:37 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-2021-BLG-1169
5/6/2021 6:29 https://kmtnet.kasi.re.kr/~ulens/event/20821/view.php?event=KMT-2621-BLG-1181
31/5/2021 17:36 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-2021-BLG-1184
5/6/2021 3:16 https://kmtnet.kasi.re.kr/~ulens/event/2021/view.php?event=KMT-2621-BLG-1211
5/6/2021 1:20 https://kmtnet.kasi.re.kr/~ulens/event/2621/view.php?event=KMT-2621-BLG-30859

Tabela de informacdes



The premature procedure

Finding chart

Field

Star ID
EFClassification
ALClassification
RA

Dec

t 0

tE

u 0

Isource

Ibase

Icat

Catalog type
AT

Related event

Alert date

pySIS light curve
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The premature procedure

Initial Trial
t_@ (HID) ue t_E (d)
2450368.67776 ©.006000 189.2200

Best Fit:
t e 24509368.73522, u_© = ©.0014, t_E = 763.467
Chi2 17.63

Final parameters
t_@ (HID) ue t_E (d)
2450368.73522 ©.001448 763.4675

I_base = 20.0

I_now (last data avaliable) = 16.54 at JD = 9509.89382 (2021, 1@, 22, 6, 27, '22/1@/2021 6:27")
A_now = 24.14

A_max = 107.7 at JID = 9368.73022 (2021, 6, 3, 2, 31, '3/6/2021 2:31")

I_max = 14.92

KB210247
14 l T T T T | T T T T | T T T T T T T T T T T T T T T
N — best fit ]
. o ¢ 0OPDO6_KB210247_1 23 4 5.csvdat -
15F # KB210247 C2.dat ]
r #  KB210247 S2.dat ]
C # KB210247_A2.dat . ]
16 - ]
o E ]
& C ]
Ewt ]
18- ]
C
19 ¢,
L L L

(I | (IE
9350 9400
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TR
9300



The premature procedure

Possible high mag microlensing event KB221477 =
_3 Ted <monolipo.physics@gmail.com= Tue, Aug 16, 2022, 4:31 AM kg @ “
to astro-ufun-homebase

Hi, Andy and Jennifer.
I've been following the event KB221477 for 4 nights now. And it seems that it will reach A> 500 on the 17th. The last

data from CTIO looks saturated on the KMT website, so the model presented there is not quite accurate.
After some basic photometry on the data | took here at OPD, the single lens model is presented below.
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The premature procedure

Possible high mag microlensing event KB221477

Ted <monolipo.physics@gmail.com=

to astro-ufun-homebase -

Hi, Andy and Jennife
I've been following tt
data from CTIO look:
After some basic pht

11.50
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KB221477
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The premature procedure ends up as the
standard procedure

[Astro-ufun-observer] kb-22-1477: high-mag, extremely bright
event peaking in about 24 hours inbox x

@ Gould, Andrew via ASTRO-ufun-observer =asiro-ufun- Tue, Aug 16, 2022, 10:51AM  v%
@ b ufun-observer@astronomy.ohio-state.edu
B Translate to Portuguese X

Hi uFUN,

kb-22-1477 will peak at very high or extreme magnification about 24 hours
from now. As of now, it is about A=20, so already moderately sensitive to
planets, but the magnification will increase rapidly

The baseline source is |_base=14.75, so it could easily reach 1=10 or brighter.
So please be careful about saturation. (KMTC I-band is already saturated).

I will try to have updates. - andy

ASTRO-ufun-observer mailing list
ASTRO-ufun-observer@lists osu.edu

hitps:/llists osu.edu/mailman/listinfo/astro-ufun-observer




The premature procedure ends up as the
standard procedure
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4. What has been done from OPD

From 2018 to 2024 we have observed 100+ GM events

From 2022 to 2024 alone it was 40+ MG events
16 were alerts by MicroFun
The rest of the observations were our decision

DATA TELESCOPIO EVENTO RA DEC Ty te 11 Tus (min) FLAG
18mai22 OPDO6 OB180798  17:56:57.11 -30:07:10.00  2458262.524 6.694  0.779 15 SL
18mai2l OPDO06 OB180812 17:54:04.36 -31:08:08.10  2458275.657 14.729 1.07 232 SL
18mai22 OPD16 OB180797 17:34:39.17 -29:29:06.70  2458287.203  46.442  0.458 31 SL
18jun24 OPD06 OB180886 18:13:12.45 -26:36:59.30  2458293.83 53.61 0.012 70 SL
18jun23 OPDO06 OBI180886  18:13:12.45 -26:36:59.30  2458293.83 53.61 0.012 52 SL
18jun22 OPDO06 OB180886 18:13:12.45 -26:36:59.30  2458293.83 53.61 0.012 20 SL
18jull0 OPD0O6 OB181074 17:52:39.91 -23:48:54.00  2458314.821 58.069  0.023 307 SL
18julll OPDO6 OBI181074 17:52:39.91 -23:48:54.00  2458314.821 58.069  0.023 307 SL
18jull2 OPDO06 OB181074 17:52:39.91 -23:48:54.00  2458314.821 58.069  0.023 283 SL
18julld OPD16 OB181074 17:52:39.91 -23:48:54.00  2458314.821 58.069  0.023 226 SL
18jull3 OPDO6 OB181074 17:52:39.91 -23:48:54.00  2458314.821 58.069  0.023 217 SL
18jull4 OPD16 OB181074 17:52:39.91 -23:48:54.00  2458314.821 58.069  0.023 47 SL
18mai22 OPDO06 OB180771  18:06:25.05 -25:00:14.60  2458378.983  119.039 1.433 116 AN
18mai2l OPDO06 OB180771 18:06:25.05 -25:00:14.60  2458378.983  119.039 1.433 48 AN
19jul27 OPD16 OB190033  18:08:38.26 -30:03:38.70  2458689.68 105.766  0.065 61 AN
19jul27 OPD16 0OB191104 18:07:53.33 -25:47:47.20  2458692.558 12112 0.591 25 SL
19jul27 OPD16 KB190960 18:01:04.04 -28:49:04.58 2458693.28081  63.67  0.014 70 AN
19jul31 OPD16 OB191181 17:55:26.83 -27:38:10.50  2458696.589  22.214  0.0001 443 HM
10:::190 Oapnie MNI21011Q1 1=2.EE.90° Q9 N7.929.10 =N NANEQLO: =0 Yy M4 0 NN "N TINT



4. What has been done from OPD
What do we need?

More meaningful alerts



Just a test

In [87]: import requests
import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import io

# Get latests 5 Early SN Ia candidates
r = requests.post(
"https://fink-portal.org/api/vi/latests’,

json={
‘class': 'Microlensing candidate’,
‘n': '50000"
}
)

# Format output in a DataFrame
pdf = pd.read_json(io.BytesIO(r.content))
In [65]: | len(pdf)
Out[65]: 4937
In [89]: uniques = set(pdf['i:objectId'])
len(uniques)

out[89]: 1611
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Most of them
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The way they are classified (OGLE light curve)
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The way they are classified (OGLE light curve)
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The way they are classified (ZTF18aayczxl)
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Most of the probabilities are over 0.4
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5. The future of GW for OPD

Telescopio EQ1000 ASA (1m)

Telescope RC800 ASA (80cm) Equatorial

Equatorial

Telescopio Solar INPE
RC500 ASA (50cm)




5. The future of GW for OPD

More GM observations per year

Online on-the-fly fitting interface

Detections besides the center of our Galaxy (we have a few
already)

MORE observers (training the young)



Thank you!
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