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Realtime alerts of the transient sky with Astro-COLIBRI
Patrick Reichherzer on behalf of the Astro-COLIBRI team (26.09.2022)

[= Y = T o I . )
—Saa00-00
SO RORORO A

OO0O—=0O—=0-=00

PUSH ALERTS
; L g
&

gw

H.E.S.S./CTA



>
events

|

photons, GWs, v

'

|

v

1/9 Idea of workshop

7/ monitoring observatories ™\

(éesa“

(" . -rass )
\Pan-STARRS] | _IceCube




2/9 Idea of workshop

(events ) 7/ monitoring observatories ™\ et ol e
' cea) (€, ) (lldo 7 = observations with Virgo Npuiiings il - -
i | i S ceCube Neutrinos with
N onica Seglar-Arroyo )
. ' df = g a Erik Blaufuss KM3NeT
GAIA _j \__SVOM J_ \Ligo & Virgo Giulia llluminati
(~ N
Yt
e "!:é“.‘: “'(j“
\_INTEGRAL/ \EEE The high-energy transient sky
[~ - AT observed by SVOM and GRANDMA
‘ ,‘%W | Damien Turpin
\Pan-STARRS] | IceCube )
a
J— U; —
&
n
a
2 -
_.8 —| Modelling transient Present and future large radio
(% source physics surveys of the extreme universe
Julia Tjus ) Rob Fender
4 4
Supernovae Fast Radio Bursts (FRBs)
Jesper Sollerman Ben Stappers
J
/Multi-messenger
emission from
transient sources

Foteini Oikonomou v,




>
events

photons, GWs, v

'

v

2/9 Idea of workshop

(éesa“

(e ™\

7/ monitoring observatories ™\

¢ R,
ﬁ’ 80 1 o
\Ligo & Virgo)
- ™\
Yt
\_INTEGRAL/ {HAWC
= )
\Pan-STARRS] | IceCube )

Counterparts of

-
Detection and follow-up

of transients by Swift

Phil Evans

/

EHT in the era of Multi-
messenger transients
Sera Markoff

Ve

Time-resolved spectroscopy
with the Global Jet Watch
Katherine Blundell

neutrinos The Astrophysical Multimessenger Transient processing and
Anna Franckowiak Observatory Network (AMON) analysis using AMPEL
Miguel Mostafa Jakob Nordin
alert e ~ Fapennsm - T
- creator «Y @nsky — E”_NK
- streams £ . - »
- broker X \ ™S _1AY AMON ) \_AMPEL A
Alert tools for the public Vo Ev.ent S el
Heinz-Bernd Eaaenstein transient event alerts
99 Ada Nebot

Transient observations
with MAGICand LST
Alessio Berti

|ACT transients follow-
up systems
Halim Ashkar




Idea of workshop
N\

>
events

'

photons, GWs, v

v

7/ monitoring observatories ™\

' (éesa\ (I‘ 2 @m
% )
< lE!.er/ *——4
\Ligo & Virgo)
= ™
T
\INTEGRAL) LAWC w,
( (o )
"
\_UTMOST j \{Pan-STARRS/ | IceCube )
000

-

S
( follow- )

up-
observ.

Schussler, PR+ (2021, ICRC)
PR+ (2021, ADASS)
PR+ (2021, ApJS)

\,

alert

- Creator
- streams
broker

e yva v
B\ /ey
-

™S |

AU

ANON
7t sky —_
€ 2/ AmON

NUMBER

DATE:
FROM:

Time:

region.

SUBJECT:

After the initial au
algorithms have been

Date: 2022-09-18
12:46:05.32 UT
RA: 75.15 (+3.79 / -
Dec: +3.58 (+3.70 /

e encourage follow-
Given the geometry o

several Fermi 4FGL o
Dec: 4.27 deg (1.42

[The IceCube Neutrino
realtime alert point

GCN CI
32562

IceCube-220918A -

22/09/18 14:54:

Erik Blaufuss at U. Maryland/Icq TITLE:

////////////!////////////////////////!//////////f///////////////////////

TIceCube obser
14 GMT

[The IceCube Collaboration (http://icecubd NOTICE TYPE:

On 2022-09-18 at 12:46:05.32 UT IceCube d RUN NUM:
event was selected by the ICECUBE Astrot ¥
[This alert has an estimated false alarm
operating state at the time of detection

LITTITITTIIL7 LTI I LI T T EE 717777771771 717 777717 77777711111717
GCN/AMON NOTICE

Sun 18 Sep 22 12:46:52 UT

ICECUBE Astrotrack Bronze

NOTICE DATE:

STREAM: 25
/] 137065
EVENT NUM: 22012496

SRC_RA: 75.5684d {+05h 02m 16s} (J2000),

75 8669d {+08h O 8s} (current),

This XML file does not appear to have any style information associated with it. The document tree is shown below. 9
s} (1950)
<voe:VOEvent x TLp://we. 1voa "L(!xm\/’olvtnl/vl 0" xmlns hllD //w~m w3.0rg/2001/XMLScHQ ™
65.32 75 137065 2501240 10 ¢ 0"} (J2000),

rarrF ail>rocgicecube.wisc.edu</contactEma

iption>This VOEvent

"Packet_Type
kt_Ser_Num

cription>) A'ler( revision</Description>

ignalness*

AR" value=

e="energy" value
on>Likely neutrino energy (in Tev).

="src_error_99

-Angular error of the source, statistica onl

“src_error_50°

"Trigger 1D
isc_flags
rigger 10">

thorIVORN=1vo://nasa.gsfc. tan/gen</Al

) 14"} (1950)
>Icecube Realtime Committee< Lm\luLLUW:- | Stat-only, 90% Containment]
/Dates | stat-only, 50% containment]

~2922-09~l8714v54.31-

MON_ID" value
>Alert identification number.<

trean” va 25" unit="dn eta. i
>IceCube coincidence stream identification</Description>

-Probability of a neutrino event being astrophys)c

tat
eAguLar error of the source, stetistical only, (5

-*observation® version="2.0" ation="http://ww

2"} (current),

or IVORN>

message was created with TAN VOE version: 15.68 17jun22</Description>

| 22/09/18 (yy/mm/dd)
values"174"/> 2} UT
HMnmeszzmzwb ine d="neta. id"

137065" ucd="meta.id">
ription>

} +1.75d {+01d 45' 07"}
gle= 6.7 [hr] (West of Sun)
} +27.24d {+27d 14' 10"}

alactic lon,lat of the event
cliptic lon,lat of the event

1" unit="dn" ucd="meta.id"

value="0.4180" unit="dn" ucd="stat.probability"

Fermi-LAT gamma-ray observations of IceCube-
220918A and detection of a new gamma-ray source,
Fermi J0502.5+0037

1.7147" unit="yr~-1

ucd="stat.probabil]

lse Alarm Rate. Number per year iption>

168.3449" unite"TeV-
value="3.5699" unit="deg

value="2.0800" unit="deg

ATel #15620;

values=
value= ongnom\on />

on 19 Sep 2022; 20:50 UT
Credential Certification: Simone Garrappa (simone.garrappa@gmail.com)

Subjects: Gamma Ray, Neutrinos, Request for Observations, AGN, Blazar
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3/9 IceCube-170922A & TXS 0506+056

original GCN Notice Fri 22 Sep 17 20:55:13 UT
refined best-fit direction IC170922A

O 22/09/2017: Detection of another high-energy neutrino of about 300 56" 0 — 1C170922A 50% - area: 0.15 square degrees

= |C170922A 90% - area: 0.97 square degrees

—
o

TeV by IceCube: automaticand publicalert distribution to follow-up g
observatories at all wavelengths 5
§ 5.8° -
d 28/09/2017: Fermi-LAT: Detection of an active blazar within the S TXS 05064056 1+
(]

neutrino uncertaintyregion ATEL #10791 >

N w H (6)] (0] ~J (00] (o]
Fermi-LAT Counts/Pixel

=H PKS 0502+04§ 1
L 5
& 4.6°
[] 78.4° 78.0° 77.6° 77.2° 76.8° 76.4°
High Energy Light Curve 800 Mev -300Gev)  Fermi All-sky Variability Analysis (FAVA) - Light Curve Generator Right Ascension
10
Neutrino
75
N detection
g
g °f
% 25
D -
L] -
é§:§859818 2?002;9818 3003;9818 3305':’9818 35081'9813 39105.9818 42129;9818 4515:;9818 481?7'9818 5120‘;98181

MET



3/9 IceCube-170922A & TXS 0506+056

original GCN Notice Fri 22 Sep 17 20:55:13 UT
. . . . 5 | refined best-fit direction IC170922A
O It took 6 days between the neutrino detection and the realization that S N 1C170022A 50% - area: 0.15 square degrees

= |C170922A 90% - area: 0.97 square degrees

—
o

there is a flaring blazar within the localization uncertainty! g

1 Cone search within the neutrino uncertainty => TXS 0506+056

o
©
o

TXS 05064056

O Check state of the source(s) in FAVA

Declination

o
~
o

1 Get optimal observation window for various observatories

N w H (6)] (0] ~J (00] (o]
Fermi-LAT Counts/Pixel

O =>Manytoolsare available but need for automatization + interfaces 5o S
PKS 0502+04 1
S\~ 0
& 4.6°
[] 78.4° 78.0° 77.6° 77.2° 76.8° 76.4°
High Energy Light Curve 800 Mev -300Gev)  Fermi All-sky Variability Analysis (FAVA) - Light Curve Generator Right Ascension
10
Neutrino
75
N detection
:
g 5
% 251
D -
L] -
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MET



4/9 IceCube-170922A & IceCube-220918A & TXS 0506+056 ; IceCube-220627A

“ Cone search around BN R il 65%
Filters "‘
22:46 Mo., 27. Juni Q %

@~ 00  +

¥ Astro-COLIBRI 21:33

Identified name of event:
IceCube-220627A (trigger: 13677522443736)

& IceCubeAR 19:59 A

New gfu-bronze alert found
2022-06-27 17:51:54.275870 run/event
136775/22443736

A OpenAMON 19:58

Neutrino alert!
An intriguing event has been detected!

¥ Astro-COLIBRI 19:58 -

Neutrino alert!
Coords are RA=165.42 deg, Dec=5.0 deg (err=0.5134
deg)

Benachrichtigungseinst. Loschen

winSIM

lceCube-170922A (2017-09-22) lceCube-220918A (2022-09-18) lceCube-220627A (2022-06-27)



5/9  History of Astro-COLIBRI

After 4 merges and =200 commits:

H.E.S.S. GRB180720B

COLIBRI - =] x

RA: 0.53° .91
Dec: -2.92°
\ GRB

N GRB 180720B

\ 0.06 sep

“pos_err = 0.05
z = 0.65
TeVCat

vallrfu

Fabian Schissler + Anke Yusafzai

H.E.S.S. collaboration meeting (11.2019)

Backend:
python

Frontend:
- Javascript

- HTML
- CSS
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Frontend:
- Javascript

After further 10 merges and =230 commits: -

Visibility of source: RA: 100° Dec: 22.13° ' &

at observatory: RA: -23.271778° Dec: 16.50022° Source name not known. Please remove text or choose -
ry: g = A known source!
during 2020-08-29 Internet connection: established
Visibility plots: finished next night / finished this month
%0 Latest grbs: finished search
= Latest neutrinos: finished search =
Ny R O R R R R R P R
300
70
Source name
pa abc v
o B
. o2
8 ________ ol () " 1 . = Radius
2
2w o 100 8
E <
100
date & time* ' window [days]*
10 = Sun
| rlsimpiderams 08/28/2020, 12:11:49 PM 50
- 12 10 8 6 4 2 0 2 K 6 8 10 12 i
Hours from UTC Midnight <
Visibility of an astronomical object during &
dal‘klleSS VoEvent
e.g. ivo//nasa.gsfc
Selected object at R.A. 6:40:00, Dec. 22:07:48 (J2000)
Aug [ frmt 2%
F 2020 i ‘
E :
= H
1 o : .....
15F
20 F
25 F

START

18h Oh 6h
RA: 6:41:15 Dec: 22:06:36

Gal.long.: 191:52 Gal.lat.: 7:30
Altitude: HO |30 45 60
Geo.long.: 16:30.0 lat.: -22:43.7

End of August 2020
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Release of v1.0.0 in August 2021: P. Reichherzer et al. 2021 AplJS 256 5

e 9 @ "_‘ still logged in as patrick.reich
Backend:

Flask (Python)

Latest transients

Typeofevents: O FRBs [l TDE @ GRBs [0 Burst @ Neutrino ® other

Filters From 2021-03-22 to 2021-06-22 ® swift fermi hawe icecube amon integral other

GRB 210411A Q
RA/Dec: 259.39° / -27.41°
selected error: 3.05 cone
2021-04-11 05:30:56 search GRB 210411A
17h17m33.6s / -27d24m36s
Fermi
2=2.826 (VLT/X-shooter, GCN 29806)

s1sanbal
diy

Frontend:
Flutter (Dart)

Visibility at
(long=16.5", la

=2000 commits
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Release of v2.0.0 in September 2022

Latest transients logged out / version 2.0.1

Backend:
Flask (Python)

Integral ® other
®nuem O 4FGL TeVCAT B SGR/AXP

® Swift Fermi HAWC IceCube AMON

®FRB #OT *SN @GRB Oburst © neutrino

O 202209090 oAk oA Mok A CROMOAE MK | Aok AR D *  kk Kk 2022-09-24 4°

science mode

IceCube-220918A
7515°  3.58°

Neutrino
IceCube-220918A IceCube-220918A
3.57° > 2022-09-18 12:46:05

s1sanbal
diy

Cone search ¢

@ SN 2022vek x
Supernovae (optical) el 73215 el 131;358
m36s m4as8s
3.57
lceCube

1.71/yr ‘ 168.34 Tev Frontend:
Flutter (Dart)

SN 2022vju
Supernovae (optical)

SN 2022vev
Supernovae (optical)

FRB 20220918A
Fast radio burst

IceCube-220918A
Neutrino

=3200 commits
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Third-party APIs

* SIMBAD / NED

» voeventdb.remote
* GraceDB
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events & sources

*Database (DB)
Stable sources &
Transients

(-
*Listener

VOEvents &
GCNs & TNSs

Message transport Clients
on platform-level Website/Apps
_I» i0OS/APNs  |—> |V
Android :
transport layer *
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Web Push — *
)
A
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*Storage ole
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\/
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User preferences

Reichherzer et al. (2021)
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Message transport Clients
on platform-level Website/Apps

Third-party APIs

« SIMBAD / NED iOS/APNs |—>
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