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The app for real tlme follow-up of
tran5|ent sources
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What are tran5|ent sources’?

~ Rapid tem'poral‘phen_c)mena which can Iast from seconds to days
-~ The most e'he..rgeti‘c events in the Unlverse mcludlng

Superhovae |

Novae .' _

] "?Tldal Dlsruptlon Events (TDE)
.Gamma Ray Bursts (GRB) |
iy Actlve Galactlc Nuclel (AGN)
_Fast Radio Burst (FRB)

de Blnary compact objects coII|S|on
| ';(Neutron star, BIaCk Hole)

. Many others
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What are transient sources?

Rapid tem'po'ralph_enomena Wf‘ICh can Iast from seconds to days
~ The most energetic events in the Unlverse mcludmg

. SupemOVae

5 Novae BETRR ,' RV : | - Electromagnetic waves in
S ' every wavelength
. ';Tldal Dlsruptlon Events (TDE) s y + L
X Gamma-Ray Burs-ts (GRB) _ ' Neutrinos, Cosmic Rays,
-+ Active Galactlc Nuclel (AGN) Gravitational Waves

'+ FastRadioBurst(FRB) l

Blnary Compact objects CoII|S|on — ' | .
| ‘_~(Neutron star, Black Hole) i “Multi- Messenger&Multl-; o i

Wavelength Astronomy :

. Many others
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Y ik Multi-messenger astronomy i

“To gather all possible information of a source
in order to have a comp.lete picture.

| More information allows better modeling and |
understanding of the event and the processes
| it o ‘involved. = '
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~Howto observe transient sources?

MICROWAVE INFRARED VISIBLE ULTRAVIOLET GAMMA RAY

‘Fabian Schussler -+ .- ACME Multimessenger Citiz’en Science: Training Event for AmateurAStroaners - .2025-06-10



How to observe tran5|ent sou rces’?
Wlde Fleld of-Vlew (FoV) Observatorles

- é ’ ¢
P4 ; B ; .
e
) “_ e X
°
R T 3
\‘\ AN .
~ - 0 -
B = .
5 D
8
> B ’ "
Pt s
> 2% b, e
L

/\/\/\/\/\/\/WW T AII-éstdrVe‘Ys but with

low resolutlon in posmon
| and energy

MICROWAVE INFRARED VISIBLE ULTRAVIOLET = GAMMA RAY

Vera Rubln / LSST fois : ‘. | -LHAASO"
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‘N Howtoobserve transient sources?

.
. ’

. .

e e Wide Field-of-View (FoV) Observatories

’

¢ .
: ‘ s : ‘ : & - —p
" 3 : ey > -
. g A 5 B o . e
A . S ft X RT : ‘ Amundsen-Scott South
) e L §'\ 3 W I ; - : . . IceCube Laboratory 86 strings of DOMs, FOle.Stdt,.],on_' Antarcﬁca
£ ; » 4 E L . ) . Data is collected here and PR 15 RDat ::w:{?:;::w:frl;f "?rtll:‘t(:/anon-
B ® i o2 4 . j i : sent by satellite to the data
& warehouse at UW-Madison
. e " 1450 m e 3
i | ,11{; 60 DOMs
4 - . - 1*” | ‘l‘;!, !; i it on each
' ' :7 i H ! string
L L 1
|
. PHHBRE AR DOMs
! are 17
‘or . $ ) ‘o . meters
. “ apart
Digital Optical
Module (DOM)
5,160 DOMs
deployed in the ice
L
. ¢ 4 ' : .
MICROWAVE INFRARED VISIBLE ULTRAVIOLET GAMMA RAY
o. o.
- " . i
- g . v X : i ¢ y . > o . . 3 % 3 %y - ' " veo i o A 7T - . = . =
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How to observe transient sources?

Pomted Observatorles
Chandra
ngh resolutlon but small
sky coverage , _ , _

. _Parkes
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"\ 080319B
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Corrected R ma

107 107 10 10°
t (days after burst in the observer frame)

. For these events: RSt

Important to catch the first minutes, hours, days
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Light Curve for PTF11kly

- 080319B |
9.50 1
9.75 1

10.00 1

10.25 1

10.50 1

10.75 1

11.00 1

11.25

11.50

11.75 1

12.00

12.25 1

12.50 1

12.75 1

13.00 1

13.25

13.50 1

13.75 1

14.00 1

14.25 1

14.50 1

14.751

15.00 1

15.25 1

15.50 1

15.75 1

16.00 1]

gnitude

Cc
Brightness (magnitude)

Corrected R ma

2,455,875

Time (JD)
-2 -1 0
10 10 10 e \/isual Unknown Johnson V e Johnson B e Cousins R ® CousinsI e Tri-Color Blue e Tri-Color Green e Tri-Color Red e Unfiltered with V Zeropoint
t (days after burst in the observer frame) . e Unfiltered with Red Zeropoint

For these events: Ve T ~ Forthese events:

Important to catch the first minutes, hours, days Important to get a continuous survey
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- Weneed to know where to point and react fast

The app for real tlme foIIow-up of
tran5|ent sou rces

'Fabian Schussler
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¥ Howisthisdone?

photons, GWs, v, (CRs)

1. The event occurs in a “random” place at a
“random” time, emitting all or some cosmic
messengers o
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- How is this done?

1. The event occurs in a “random” place at a
“random” time, emitting all or some cosmic
messengers e |

+<@esa . ] '\:
o ¥ ‘ o %) w esa
' i
- HAWC .
CHIME ZTF HAWC u

2. Wide FoV observatories and satellites detect at
least one of this messengers
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How is this done?

photons, GWs, v, (CRs)

1. The event occursin a “random” place at a
“random” time, emitting all or some cosmic

messengers * e, | ‘ e ‘ }m@

HAWC

- 2. Wide FoV observatories and satellites detect at
least one of this messengers = - iy oreator

- broker

3. An alertis sent through dedicated streams and/or
brokers |
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How is this done?

1. The event occursin a “random” plaee at a
“random” time, emitting all or some cosmic
messengers * Rl | LT ‘ }m@

HAWC

- 2. Wide FoV observatories and satellites detect at
least one of this messengers = - L | oreatr

- streams

up- - broker
observ.

3. An alertis sent through dedicated streams and/or
brokers |

4. The alert is received by professional facilities to
perform follow- ups on the p03|t|on of the received
alert
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- How is this done?

What abOUt a mateu r aSt ronomerS? monitoring satelites and observatories

e , Ry ) (O X
'And the general public? - ,,{;*ﬁ, °
- ; ' : : ; ' ' i ‘ ~ INTEGRAL Fermi

> GO [
WM ~
IceCube Ligo & Virgo

alert
- creator
follow- - streams

up- - broker
observ.
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How is this done?

What about amateur astronomers?
And the general public?

}.’ -
(AWC

Tigh ¥

HAWC

alert
- creator

- streams
- broker FLaapLUC

<voe:VOEvent xmlns:voe="http://www.ivoa.net/xml/VOEvent/v2.0" xmlns:xsi="http://www.w3.0rqg/2001/XML
version="2.0" xsi:schemalLocation="http://www.ivoa.net/xml/VOEvent/v2.0 http://www.ivoa.net/xml/VOEv
<Who>
<AuthorIVORN>ivo://nasa.gsfc.tan/gcn</AuthorIVORN>
<Author>
<shortName>Fermi (via VO-GCN)</shortName>
<contactName>Julie McEnery</contactName>
<contactPhone>+1-301-286-1632</contactPhone>
<contactEmail>Julie.E.McEnery@nasa.gov</contactEmail>
</Author>
<Date>2025-03-27T07:39:26</Date>
<Description>This VOEvent message was created with GCN VOE version: 15.08 17jun22</Description>
</Who>
<What>
<Param name='"Packet_Type" value="115"/>
<Param name="Pkt_Ser_Num" value="3"/>

—— e — — z e — —_— = —— — ————— —— — = S —————— — e

Fabian Schussler = . ACME Multimessenger Citizen Science: Training Event for Amateur Astronomers * -~ .2025-06-10 19



- Howis this done?

What about amateur astronomers?
-And the general public?

‘Hﬁf‘

HAWC

alert
- creator

_ \ - i . : . * - streams
o | , . - - broker FLaapLUC

<voe:VOEvent xmlns:voe="http://www.ivoa.net/xml/VOEvent/v2.0" xmlns:xsi="http://www.w3.0rqg/2001/XML
version="2.0" xsi:schemaLocation="http://www.ivoa.net/xml/VOEvent/v2.0 http://www.ivoa.net/xml/VOEv
<wWho>
<AuthorIVORN>ivo://nasa.gsfc.tan/gcn</AuthorIVORN>
<Author>
<shortName>Fermi (via VO-GCN)</shortName>
<contactName>Julie McEnery</contactName>
<contactPhone>+1-301-286-1632</contactPhone>
<contactEmail>Julie.E.McEnery@nasa.gov</contactEmail>
</Author>
<Date>2025-03-27T07:39:26</Date>
<Description>This VOEvent message was created with GCN VOE version: 15.08 17jun22</Description>
</Who>
<What>
<Param name='"Packet_Type" value="115"/>
<Param name="Pkt_Ser_Num" value="3"/>

-‘\\\.

©)) ALeRCE

NeD [SSENEN wl [Ff/nx]
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Howisthisdone? [H®|&=]#¥|45|<
‘ | | | _ i L R | | ' photons, GWs, v, (Rs) .
Solution *}7/ R s B . \, iy

. All of the information from an alert in one place

. User'-friendly interface

- creator

follow- - streams

. External links to all the useful astrophysmal pages | up- | - broker

. Fully customanable to see just what you are
- mterested |n |

. Pop-up notifications to never miss an alert

B” Citizen
.Science

'Fabian Schussler = - . ACME Multimessenger Citizeén Science: Training Event for Amateur Astronomers * - ~.2025-06-10 - i | 21



How is this done?

| ‘ % ’ e L | photons, GWs, v, (CRs)
Solution %/', 1 ;
1

+ All of the information from an alertin one place z H ’ ‘ ! & Yl |
. User#friendly interface ' ' | ~ /\%

. | - creator AW
; | - - streams
. External links to all the useful astrophy3|cal pages "] |

. Fully customanable to see just what you are
~interested | |n '

. Pop-up notifications to never miss an alert

Astro-COLIBRI 22:12 7

- SVOM GRB alert (ECLAIRS)
Coords are RA=176.77 deg,
Dec=29.88 deg (err=0.15 deg), slew:

: . : " Citizen
no | : _ | e Science
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How is this done?

» ' B | L Fate | photons, GWs, v, (CRs)
Solution %], (. - '

~ « All of the information from an alert'in one place D D D 7%@
R Usef—friendly interface ' e /“rt—\
External links to all the useful astrophysmal pages | ol

. Fully customanable to see just what you are
~interested | |n '

- Pop-up notifications to never miss an alert

' v Astro-COLIBRI 22:12 A
SVOM GRB alert (ECLAIRS) Updated SVOM GRB 22:17 v
Coords are RA=176.77 deg, ¥ Coords are RA=176.79 deg,
Dec=29.88 deg (err=0.15 deg), slew: ~ Dec=29.83 deg (err=0.0053 deg), sl...
no
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The app for real tlme follow-up of
tran5|ent sources

........
-------
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