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INTRODUCTION

» The AGILE innovative approach to
» fast y-ray transient detection and reaction,

» and GCN EM, neutrino and GW follow-up

» which are challenging tasks and a crucial part of the AGILE
scientific program

» Science alerts

» Keyword: data, people, procedures, software pipelines



SCIENCE ALERTS

» Something in the sky need our attention for an immediate
follow-up

» Automated systems generate and receive science alerts
» Science alerts:

> internal (generated by AGILE)

» external (from other instruments)




EXTERNAL SCIENCE ALERT
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» Automated reaction and follow-up of external science alerts

LIGO-Virgo

Ice-cube

Neutrino

Fermi, Swift

Alerts are received



INTERNAL SCIENCE ALERTS
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» Generation of alerts from AGILE data for external communication

GRID (>1
dav
GRID
/ (E > 30 MeV)
GRID
1 ‘ (1- 10005

Alerts are generated



REACTION TO SCIENCE ALERTS

» What we need for an effective reaction to science alerts?

» Data, in the shortest time and with the best data quality

» People, on-duty and and on-call

» Procedures, to understand what we have to do

» Software, a.k.a. AGILE on-line analysis pipelines




DATA: DATA FLOW AND DATA QUALITY
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Fast reaction to GW alerts: publication

PEOPLE (AND PROCEDURES) of GCN circulars within 2-3 hours
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> Two workgroups

LIGO-Virgo

» AGILE GW Team (agilegw @iasfbo.inaf.it and

WhatsApp group) 7 4 o
> external science alerts follow-up __’m
» 10 people 7/24 on-duty and on-call \\“

» fast reaction to GW alerts

» check neutrino and EM alerts during working
hours

Alerts are received

» Flare Advocate Team (agilefateam @iasfbo.inaf.it)

GRID (> 1
day)

» internal science alerts manual check

GRID
(E > 30 MeV)
GRID

» 7 people on-duty and on-call during working hours

(l 1000 s)

» manual check of external science alerts from e.g

Astronomer Telegrams \m

» Well defined procedures and responsibilities l

Alerts are generated

Fast reaction and Bruno Rossi prize °
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SOFTWARE: EXTERNAL SCIENCE ALERT
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» Automated reaction and follow-up to external science alerts

weak-up systems
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Hermes Emmmmmd ‘“ E

pipeline

RT-PIPE

LIGO-Virgo

Neutrino

Fermi, Swift

Alerts are received Reaction



SOFTWARE: INTERNAL SCIENCE ALERTS

» Generation of alerts from AGILE data for external communication

pipelines

e

GRID (> 1 X
dav
GRID
/ (E > 30 MeV)
GRID
' ”'* (1- 10005 g

Alerts are generated Reaction N



Generation of science alerts
(AGILE-GRID) > 1 day timescale




SPOT6-PIPE
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» Automated analysis of GRID data every contact

» Generation of AGILE-GRID internal alerts to FA team (via e-
mail and push notifications)

Ve ok
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pipelines "M _
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daV’ L WM__PIPE pr 4
/ (E > 30 MeV) I————
GRID
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Alerts are generated Reaction 12




SPOTé6: FULL SKY VIEW
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THE AGILE GRID “DASHBOARD"

AGILE DASHBOARD Demo Home Last 2-Day Report Light

analysis= spot6_2, t_start= 57893, t_stop= 57896, light curve¢

*]

Science Transient Science Data AGILE
Tools Search Alert DB Warehouse Dashboard 14




THE AGILE GRID “DASHBOARD"/2
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SEARCH FOR
SHORT-TERM

GAMMA-RAY [
TRANSIENTS




GRID FT-PIPE (UNDER DEVELOPMENT)
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» Automated analysis of GRID data every contact

» Generation of AGILE-GRID internal alerts

pipelines

GRID (> 1

dav)
GRID
/ (E > 30 MeV)
GRID &
| & (1-1000 s) K
o .

Alerts are generated Reaction 17




SEARCH FOR SHORT-TERM GAMMA-RAY TRANSIENTS

» 1-1000 seconds, E>30 MeV

» Li&Ma analysis

> Different proposals. Between them:

> to avoid trial we are developing a new “spotfinder” algorithm using

Bayesian classifier

Image after a non linear stretching

/

Image after Gaussian Smoothing (and after a linear stretching for a better view)

Meda del livell &
srglo

Image after the opencyv “find contours” function
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Automated reaction to GCN
alerts




SOFTWARE: EXTERNAL SCIENCE ALERT

Fermi, Swift

Alerts are received Reaction
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CALL LEVELS

O Messaggi > ¥ 06:56 i E9% Em)
agiepipe. iasfbo.inal it

Usar donnarumma answered at 2016-11-
21709:55:18.

@

A4 fﬂl"ll

l.‘ | "
| ! [ it '/’
11"’ ' )]l ' ‘ '

nominal: 60

Prevision report

- 06 40

< £

A Onie

Alarm started for Igo
TEST notice, call:
advocate type: initial
trigid: 262680 seqnum:
0. Go to hitp )/
tovurl.comhraZeny and
press the dismiss
button.

Alarm started for igo
TEST notice, call:
recovery type: initial
trigid: 262600 seqnum:
0. Go to hitp/

iyl comhmBolz and
press the dismiss
button.

e ®0

SMS

Recovery (AB, ID)

I AN
% T

BA backup

1

nominal: 30"

X

BA backup

T'Q

- § LVC_INITIAL



PREVISION REPORT
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SOFTWARE: EXTERNAL SCIENCE ALERT

weak-up systems
: | Morfeo mmmmmmmd &‘ 1
Ice-cube

LIGO-Virgo

Neutrino
pipeline g

Fermi, Swift

RT-PIPE

Alerts are received
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EXTERNAL GW ALERTS REACTION
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A. Bulgarelli



PROMPT ANALYSIS RESULTS

GRID Counts

Visibility

» <

GRID Exposure GW Analysis

[TO, TO+100s], bkg [T0-500, T0+600]

No GW analysis results above 3 sigma
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AGILESCIENCE: [
GAMMA-RAY [R5

DATA ANALYSIS S ol

“ON THE ROAD” i




AGILE ON-LINE ANALYSIS AND AGILESCIENCE APP
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Alerts are generated Reaction

. The gamma-ray sky now!
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FULL AGILE-GRID MANUAL ANALYSIS FROM MOBILE PHONE
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{ Home Gamma-ra y sky T

CONCLUSION AND NEXT STEPS

» Fastest gamma-ray ground segment of
the world: data in the right time

» Pipelines under development:

» GRID-FT on-line analysis
» MCAL GRB on-line analysis

» Deep integration between people and
systems with well defined procedures

» deep integration with mobile
technology: AGILEScience App

» We are planning to make some products
publicly available

The gamma-ray sky now...
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