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Disclaimer

Preliminary material is shown: following information may be subject to later

changes.

WORK IN PROGRESS
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W o

=
.=
-
-
-
-

RTA ARCA

RTA ORCA

/

10_SCORE
v v

MM dispatcher

ARCA
preselection

'\

Nom;
-
-
~
-
*n
- -
-~
~-~o
-~
-

\/

Acquire & process data

ORCA
preselection

"O "l
/ l }\ 4

- Save event

Trigger

Trigger
HE (1)

Trigger Trigger

HE (2) HE (1)

Trigger

Trigger

Astro data
(cat, LC query)

Astro Module

L=

\/

Select candidates of interest

Shifter tools

_ >

'

| Final alert selection |

Y

- Search for counterpart

 ——

MM_DB

Alert

management

Broker

\4

Fill [SON/VOE template +
send

—




Event selection

— Reduce data flow
Apply basics selections

— Compute False Alarm Rate (FAR)
ldentify how many events with more
extreme parameters are susceptible to
occur

— Select if FAR is sufficiently low

Exceptional event by itself
= FAR on event parameters is

sufficiently low to report the event.

| rRmaarca || RTaomca |

I0_SCORE

-~
~~
Sighs
~
~

~
~~

ARCA ORCA e i
preselection preselection | .*
il BN SR
Trigger Trigger Trigger Trigger Trigger Trigger
_____________ HE (1) HE (2) HE (1) || coinc (1) | | coing
\ Y v /
Astro data
4. -
(cat, LC-query] | Astro Illlodule |
| Final alert selection |
2
. @ Alert
Shifter tools %. *| management —| Broker

2

-]
9
=
=

*q

&"
’
\

Coincidence search (multiplet)

in our data.
- Compute FAR on correlation
probability.

- Look for space-time correlated events




Astro module

Look for counterparts

For events passing the ARCA/ORCA
preselection (~1/hour)

— retrieve publicly available data within 1°in
catalogs/light-curves (LC) repositories.

- X-ray, Radio: fluxes @ neutrino time

- Gamma: LC associated to sources OR forced
photometry

- Visible: get sources + ATLAS forced
photometry

Compute FAR on X-ray and radio fluxes from
random cones

— Set cut at FAR = 1/month; Communicate
fluxes cut value (not FAR).
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Create & Report Alerts
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Reporting features

Communication from internal DB to KM3NeT and outside world:

- Internal:
Save alert content to a file
Send mail
Chatbot message to rocketchat “Online physics alerts”

- Send GCN notices in JSON and VOEvent format (via Kafka)
Either
— 3 alert levels based on priority / interest (FAR): 277
— Single alert topic containing category variables (like HasProbCounterpart, HasSignificant,
HasAGN, HasSN etc.)

NB: Prevent GCN report by setting a veto flag “ON" in config (use “set-alrt-sender-veto on/off” When
sending alerts package installed).



0946e61 - last week @ History

Ale rt Vincent Cecchini KM3NeT schema and example drafts X
C t t \ Code | Blame 32 lines (32 loc) - 1.12 KB Raw D & 2~ [
"mission": "KM3NeT",

Re p O rte r ::instrumen:" b ”"ARCA(:)ZS::, |
messenger': “"Neutrino", m to be USed |n

"packet_type": 999,

::alert_;ensi'.‘:"':tésF",‘. Su bsequent notlces Or
Alert alert_type : initial", CI rcu |ars

"alert_datetime": "2024-09-01T12:01:00.00Z",

"analysis_pipeline": "exceptionnal_evt_arca", Tl m e’ DOS iti O n a n d D ro ba bi I itv
\ "description": "KM3NeT online analysis, bronze candidate neutrino observatiogl" i i =
"event_name": ["KM240901A"],

"trigger_time": "2024-09-01T12:00:00.00Z",

"ra™: A318Z;

Eve nt "dec”: 19.01,

"ra_dec_error": 0.9,

C O nte n t "healpix_url": "https://www.km3net.org/about-km3net/open-access/",

"far": 8.029e-8,
\ "additional_info": "Track only / Track+Shower analysis. Up-going / All-sky selection. Analysis pipeline event selection tuned to select X event per month in

("trlggerlng_evts": L *\
. Time

"trigger_time": "2024-09-01T12:00:00.00Z",

Even syt Position
ent ot — Direction

"ra_dec_error": 0.9,

d eta i I S "cos_zenith": -0.95, E ner y

"prob_evt_topology": "(Starting) Track / Shower",
k 3;

”n_tr;gge;ed_pmt": 586 TOpO Ogy
Additional (T

"known_sources": "No search / No match / [List]" 9
sources
s

/schema/main/gcn/notices/km3net/test/medal_ranking_alert.schema.json",




Take away

Alert sending architecture is defined

Alerts will be send to GCN in JSON and VOEvent formats via Kafka protocol
(waiting to get a packet type)

Alert topic still in discussion: 3 levels ( ) or single topic
with classification inside alert content (like GW “Significant”)?

JSON alerts should share a common core with IceCube
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BACKUP
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ORCA event selection

Select cosmic neutrino candidates
Quality+astro-BDT+anti-sparks cuts

|dentify multiplets

Evaluate 2 events time correlation
Evaluate 2 events spatial correlation
Compute global score

pval = 1 — [(1 — ptime) x (1 — ploc)]

Time correlation ~ Space correlation

Compute FAR on pval from randomly
distributed sample
Select if <1/month
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ORCA space and time correlation
1—(1427/T)-N+1)

: P(At < < T.N,T) = Accounting for the observed
ptime (At <rir< ) 1—(1+27/T)-(N+1)  parameters’ uniqueness
tau(z): 2 event time interval; * Probability that 2
Tau(t): Time window where coincidence is searched:; events are time

correlated assume

T: Total considered Duration (e.g. detector lifetime); a poisson law.

N: number of eventsin T

ploc
. . Ncom NUSe
An event covers a given surface in the sky. ploc =1 — = ERll- N
use tot

Ntot: Number of pixels in the sky;
Ncomp: Number of pixels shared between both events;
Nuse: Sum of pixels from both events.



o (Rl SYREE BIEE SACAR insert_only.event_orca_metadata

id2 INT — e INT
metacaa SONS el metadata ONB NN
creation_datetime 0 TIMESTAMPTZ

creation_datetime 0

can_update.event arca O Insert_only.event arca_archive O can_update.event orca [J insert_only.event orca archive O can_update.timeslice_sn insert_only.timeslice_sn_archive

detid INT NN detid NT NN detid INT NN detid NT NN detid NT NN detid INT NN
runid INT ‘NN runid NT NN runid NT NN runid NT NN runid NT NN runid NT NN
trigger_mask INT INN trigger_mask NT NN trigger_mask NT NN trigger_mask NT NN frame_index NT NN frame_index INT NN
frame_index INT NN frame_index NT NN frame_index NT NN frame_index NT NN datetime MESTAMPTZ NN datetime MESTAMPTZ NN
trigger_counter INT NN trigger_counter NT NN trigger_counter NT NN trigger_counter NT NN active_doms SMALLINT INN active_doms SMALLINT NN
datetime TIME TZ NN TIME TZ NN datetime MESTAMPTZ ‘NN datetime MESTAM NN active_pmts SMALLINT NN active_pmts SMALLINT ‘NN
online_data ONB NN online_data iE NN online_data JSONE NN online_data INE NN detector_rate_MHz SMALLINT (NN detector_rate_MHz MALLINT ‘NN
per_event_ metadata ONB NN per_event_metadata iE NN per_event_metadata per_event_metadata INE NN trigger INE NN trigger JSONB NN
metadata_id INTNN > metadata_id NT NN metadata_id NT NN > metadata_id T NN time_metrics ISONE NN time_metrics JSONB NN
Intertace_id NT NN interface_id NT NN metadata_id NT NN metadata_id NT NN
Insert_only.selected events [0 Insert_only.event_Interface Insert_only.zscore_sn_archive can_update.zscore sn
Insert_only.timeslice_sn_metadata
event_id INT NN = - event id » INT 4 datetime IMESTAMPTZ NN datetime TIMESTAMPTZ NN P INT
seloction_id NT - ove o X v dets TEX Jats TEX
election i NN Vent_typ EXT NN NN dot NN P, jSONB il
n_dets MALLINT NN n_dets MALLINT ‘NN creation. datetime O ™ \MPT
Insert_only.selection
i envy e zscore FLOAT NN 2score AT NN
selection_id 2 INT d
2 farday FLOAT NN farday AT INN
alert_id NT -
insert_only.alerts
selection method TEXT
A P ‘ data ONE NN data NE NN
alert id 2 INT
time_metrics ONE NN time_metrics SONE NN
datetime MEST/ NN
metadata_id INT NN > metadata_id NT NN
can_update.notice name TEXT NN
< interface_id INT NN
alert_id NT NN > additional data ISONB NN insert_only.zscore_sn_metadata
TEXT NN metadata_id NT NN > - do INT —+
additional_data SONE NN metadata ¢ NN
insert_only.alerts metadata creation_datetime O !
id&e INT
metadata JSONE NN

creation_datetime O
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