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CTAILST - ALERT SYSTEM

Developing of the Alert System for the LST-1 prototype
for:

« External communication handling
— comm. protocols, connection(s) with brokers...

e Alerts handling :
- receiving, parsing, archiving alerts from external s ’
facilities

 Visibility/filtering
— Visibility evaluation, obs constrains...

* Internal communication handling
- communication with TCU/CC/scheduler, RTA...

E-mail <

— Communication protocol: Web Monitor
VOEvent v2 (xml) Obs. Plots
(only 1 broker until now: GCN)

— Multi-thread modular design -
( C/C++(+libxml2) & Python) Telescope(s) B

RTA )

Alert System

A. Carosi
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= [LAPP-ALERT-SYSTEM] GRB_ALERT_FERMI_GBM_GRB_POS_UPDATE

CTA Sci e n Ce U Se CaSeS N @ :u:;; : :::: ::::::: on behalf of (Alessandro CAROSI |
(strategy)

Auth ivorn ivo://nasa.gsfc.tan/gen

Type of alert: PKT 112 - FERMI GBM GRB_POS UPDATE
Pkt Received: LT Thu Jun 8 61:18:38 2017

Pkt Date: 2017-86-07T23:18:37

BURST TID: 17911 days BURST SOD: 83879.57 sec
TRIGGER ID: 518570284 PKT SEQ NUMBER: 58

LST Alert System QRST ZITEISITY, © s SUIST STOIIFICACE: 43.00 siums
(baseline design) GET/SEND alerts_ALERT  notobservable , EMAIL g e o oo
NOTICES VALIDATION ) NOTlFICATION BURST RA: 9.48000 deg (© h 37 m 55.200 s)

BURST DEC: 7.77600 deg (+7 deg 46 m 12.060 s)
BURST LII = 117.10 deg BII = -54.95 deg
BURST ERR: 1.53 deg
A rrrrrrr OBSERVABILITY -------
SUN RA: 76.29 deg  SUN DEC: 22.84 deg
MOON RA: 239.00 deg MOON DEC: -15.29 deg
MOON DIST: 131.24 deg MOON ILLUM: 97.74 %

imalive

Source is not def not a GRB

Source is a short GRB

Source is not present in on-board cataleg

Source has not temporal coincidence with other event
Source has not spatial coincidence with other event

\

EXT COMM
web_thread STATUS

WEB < ALERT
MONITOR BUFFER

INT COMM
STATUS

A

LIGHT CURVE URL: http://heasarc.gsfc.nasa.gov/FTP/fermi/data/gbm/triggers/:

< is observable

Dt = 15 sec

&2 LST-1 ALERT SYSTEM WEB MONITOR

report

YSTEM _ VOE o
. GET/SEND >

J NOTICES CLIENT

cc_thread

TCU

alerts

Observatory
Use Cases

herenkov
RTA c a telesco
pe
To Telescope(s) array

A. Carosi




create_email_alert()
send_email_alert()

CUAPP

send_server_disconnected_email()

send_daily_status()

web_thread()
make_web()
make_status_web()

“Low-level” code (C/C++)

o
init()
c establish_server_cnn()
build_ima_response()
GET < T
build_voe_response()
NOTIEES parsing_voevent()
interpreters()
{c} check_imalive()
check_gcn_comm()
E);TI'E‘PU%M < set_comm_status()
-
check_multiple_alerts()
{Python} check_visibility()
ALERT < obs_windows()
VALIDATION Ranking() ?
update_alert_coordinates()
Lo

- VOEvent protocol V2 (xml) - only 1 broker until now (GCN)
— Multi-thread modular design ( C/C++(+libxml2) & Python )

A. Carosi
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CTAILST - ALERT SYSTEM

we identified 3 possible solutions to spread these info to telescope:

(L,

--> using a notification channel from the ACS bridge component to TCU so that the
occurrence of an alert is sent as soon as the alert system has validated it. Afterword,
the TCU retrieves the full alert info by calling a method in the AS bridge. (AS Active)

--> using 'standard’ monitoring by TCU. The TCU makes a polling on ‘alert flag'

parameter retrieving the info when they are modified. (AS passive)

-->AS ACS bridge is a client for TCU. Thus TCU will be called from the AS and the TCU

must has a method to handle these calls and retrieve all the info (AS active)

| GUI

TCU S .
- ACS object explorer

2 -standard monitoring

i server server i server

ALERTSYS
(ACS BRIDGE)

- | |

OPCUA
(MOS)

1 1

MONITORING  PLUGIN
POINTS (xml) (.s0)

SUB-SYS-1 SUB-SYS-2

OPCUA OPCUA

iserver

SUB-SYS-3

|

OPCUA

>
©
©

X X



CTAILST - ALERT SYSTEM

— Internal interfaces defined and communication with OPCUA under test
(work with J-L. Panazol and T. Le Flour)

CUAPP

Prosys OPC UA Client

Help

UaServerCpp@lappc-578.in2p3.fr 1 +

Servercpp v X ﬂ ﬂ

134.158.97.177:48016 - urn:lapp

Running opc.tc 78.In2p3.fr:Unified Automation:Uas

Search [Attributes and References || Data View X |

¥ [ GRB_LST y - Filters |sgal | Browse Direction | Forward v
» [i£ ClientExecutionTimeOut = )
» [ Diagnostics Attribute Value ,  ReferenceType Target
¥ i§ GRE » Nodeld ns=2;5=GRB_LST.GRB.COMM_STATUS.ComStatusCON... HasHistoricalConfiguration HA Configuration
» W 0_Programinformations NodeClass Variable HasTypeDefinition BaseDataVariableType
- BrowseName 2:ComStatusCONNECTINGI v
¥ Iy COMM STATUS —
¥ § ComStatusCONNECTING DisplayName Com5StatusCONNECTING1 v
[ — Description (en) Ret. true =communication Status is in CONNECTI...
» 0 info WriteMask NONE (0}
, o éet UserWriteMask NONE (0} Prosys OPC UA Client
» Value false =
W ComStatusCONMECTING UaServerCpp@lappc-f578.n2p3.fr | +
» DataType Boolean Running ope.tcp/134.158.97.177:48016 - urniappc f578.in2p3.frUnifiedAutomation:Uaserve X B a
@ ComStatusERRORL ValueRank Scalar — ——— T
' ComStatusERROR2 ArrayDimensions null e e 1,000 4} | Subscrption set
ubscription Ensble ubishing Interval (in miliseconds) 000 = | Subscrption Seftings...
i ComStatusOK1 AccessLevel CurrentRead, CurrentWrite, HistoryRe # DisplayName Value DataType SourceTimestamp. ServerTimestamp StatusCode MonitoringMode
oo 8 [ST... ComStatusCONNECTL.._fase 05.10.2018 16:24:39.754____05.10.2018 16:24:39.754___GOOD (0x00000000-.._Reporting
i ComStatusOK2 UserAccesslevel CurrentRead, CurrentWrite, HistoryRe > & 0_Programinformations.
=10 MinimumSamplinglnterval 0.0 T & o scmnEcN
» £ GetConfiguration jstorizing true
» £} Getlist Q h B k L g SmtatsEmon) Show data for (seconds) 50 121 () own axis for very signal
- & catsim Comm. Status with Broker :oss Sl
> & GetlistEvent ~ 3 Guconiuraton o
» £} GetMonitoring & caconta o
> iy HardwareConﬁq IEZZZEZ?Q‘L’& o2
» & GetMonitoring o
" @ LSTHOW et
> W AlertRecTime "2 & divtncrins ros
T pamuhetar e
> iy ObsTimeStart e & o o
- @ Obarmestop - L.ST Observability Status g - -
> ¥ ZenithStart 5 eeriots

¥ I SYS_STATUS
» I AlertAcknowledge
* Iy AlertFlag
* Iy GeneralStatus

» {F SetConfiguration
e L cetDatannint

-

W WHAT
» Iy VOE_pktype
¥ I WHERE_WHEN
* I VOE_Dec
> I VOE_Pos_Err
> I VOE_RA
> I VOE_time
v ¥ WHO
> g VOE_ivorn
* i VOE_notice_time

T

* iy testAlertFileName
>

P»>Fake GRB tests

+ [ Types

A. Carosi

» £ SetConfiguration
» ## Setbatapoints
@ WHAT

> @ VOE pktype
¥ WHERE_WHEN

» ¥ VOE Dec

» 4 VOE_Pos Err

> @ VOE RA

> VOE_time
¥ wHo
> ¥ VOE ivorn
> 4 VOE_notice_time
™ _info
> testlertFileName

> ¥ Server
» B Types

»:00.000

- Alert info (Type, Coordinates, Time
Origin....)

0.6
o0.60
0.5
0.50

0.40
0.3s
0.30

First full implementation | :
under tests at LAPP

025
0.20

0.05

cherenkov
telescope
array




CTAILST - ALERT SYSTEM

= GRB_ALERT TYPE_SWIFT_BAT GRB_POSITION

“ Erom: [:Alessandra CAROSI:]

Te: [::carasi@lapp.in2p3.fr:]

VOEvent Alert

Auth ivorn ivo://nasa.gsfc.tan/gcn
Type of alert: PKT 61 - TYPE_SWIFT_BAT GRB_POSITION

Pkt Received: LT Wed Oct 3 18:27:25 2018
Pkt Date: 2017-085-31T22:09:32 ORIGIN
BURST TJID: 17904 days BURST SOD: 79329.20 sec

TRIGGER ID: 755354

PKT SER NUMBER:

1

| LST1 - the Large Size... % | 4=
|

CUAPP

LST1 - the Large Size Telescope prototype website in La Palma - Mozilla Firefox

& (0 filey/fhomel/carosi/LST/ALERT_SYSTEM_DEV/WEB/test.html

c | ‘Q Search

48 9 3 &

BURST INTENSITY: 48238 cnts

BURST

PEAK COUNTS: 800.00 cnts

Home

RATE SIGMA: 10.04 sigma IMAGE SIGMA: 9.47 sigma
BURST Phi: -150.27 deg BURST Theta: 20.42 deg
--------- GRB ALERT ---------

0B5 LOCATION: GEOLUN COORD SYSTEM: UTC-FK5-GEO
BURST Te: €3 Oct 2018 15:50:09

BURST RA: 286.89460 deg (19 h 7 m 34.704 s)
BURST DEC: 16.42640 deg (+16 deg 25 m 35.040 s)
BURST LII = 49.38 deg BII = 3.95 deg

BURST POS ERR: 0.05 deg
COORDINATES

------- OBSERVABILITY -------
SUN RA: 69.04 deg SUN DEC: 22.04 deg
MOON RA: 155.45 deg MOON DEC: 10.63 deg
MOON DIST: 132.78 deg MOON ILLUM: 43.76 %

Source IS observable

Obs. Time Start (UTC): @3 Oct 2018 15:50:09 (MID 58394.659829)
Obs. Time End (UTC) 03 Oct 2018 19:50:09 (MJID 58394.826495)
In the zenith range 51.93 --= 13.14 deg

LST-1 ALERT SYSTEM WEB MONITOR

Gamma Ray Burst
GCN Communication Status: kd OK
LST Communication Status: E3 ERROR

Gravitational Wave

Last GW Alert Info:

‘Last Nu Alert Info: \
LST Real Time Analysis

RTA Communication Status: B ERROR

Last update Thu Jun 1 12:28:29 2017

For any trouble or question contact Alessandro Carosi
e-mail: carosi @lapp.in2p3.fr
Tel: +33 769539157

Monitor Web Page (refresh rate: 15 sec)

OBSERVABILITY

Source
Source
Source
Source
Source
Source

is
is
is
is

a point source
a GRB
not def not a GRB

not present in on-board catalog
has not temporal coincidence with other event
has not spatial coincidence with other event

cta

array

cherenkov
telescope



OTHER ACTIVITIES CTA

UAPP

Critical assessment of optical support needs for CTA science: the GRB case

@ Participation to the activities of the MWL
working group:

— Author with S. Covino & A. Stamerra (INAF) of
“Critical assessments of optical support needs for CTA

GRBs are key project for CTA

5/yr/site (swift/SVOM) + 10/yr/site (GBM) — ~12 GRB/yr/site (overlap)
2 h/event — ~ 25 hlyr/site (prompt follow-up)

Detection: ~1/yr/site — +10-15/h/site
Late time follow-up on specific event: ~1/yr/site — 10/h/site

Summary of GRB follow-up strategy and observing time for one array site. Numbers are equal for North

science” for the GRB science case i BBt

FI nal Ve rSIOn prese nted by S . M arko‘ﬁ: at the CTA Strategy Eliﬁ:((iidff)wm Exposure per E\):[(:)s(\}lll:x(ﬁl) Telescope type

follow-up (hr)

1 1 1 1 Prompt follow-up of accessible alerts ~12 2 25 LST only
COI Iaboratlon meetl ng In Berl I n (2018/09) Extended follow-up for detections 0.5-1.5 10-15 10-15 LST+MST+SST
Late-time follow-up of LAT GRBs  ~1 10 10 LST+MST+SST
not accessible promptly

@ Transient Working Group: CTA

* From “transient key science project”, Inoue+2014

Impact of physical parameters on

4 GRB detectability

consortium paper on GRB:

Inputs:

* Spectrum

— Theoretical approach for GRB detection (iheoretical model)

* Light curve

rate starting from a physically-modeled (observations)
* IRF (CTA

GRB population (work done together with consortium)

ctoo’s Estimate the number of GRB
detections each year for the two

cherenkov telescope array CTA array

Version 1.3.0

Q. Piel & T. Gasparetto)

{ Compare Fermi-LAT and CTA
detections

GW consortium paper: team and timeline ‘ Cta

@ Transient Working GI’OUp: CTA consortium

ationof Database of BNS mergers and GW signals | DB of BNS ready for

. Simul.
paper on Gravitational Waves SR  sopember 2008 sus: . Pt stamer
T T r n r VI I n V = @W Seentaiion E! i (CTA-external: M. Razzano, G. Cella)

BNS mergers Add KAGRA massive simulation end 20187

+ phenomenological model on-axis SGRB Add EBL September 2018 Columbia group with T. Di Girolamo

simulation- = 2
L - templates on light-curves and spectra :F
@estlmatlon of P 8 P Trieste group: F. Longo

— Responsible of one of the task (T3 — CTA simulation) Weamsson © Rescrgoroaserision | ywess ocoseraye "SS5 Bl samara

fO r th e GW conso rtl um p ape r (Wlth T. G as p arettO) @CTA simulation - LC and spectra from T1and T2; EBL c‘:'::dpi:i?:‘lfvize‘l:f' £BLimplementat] Columbia, Trieste, INAF-SNS, groups

Simulated CTA events from: December 20189 Saclay group: Schiissler, Lefaucheury

- IRF (threshold, full, divergent) Divergent IRF:-1y| Annecy group: A. Carosi

sation of - set of observational constraints mass Saclay (F. Schiissler) group
code developed

Optimi
@ observ!ng ° optlmlsed tiling sequence needs input T2-T3 simulations: INAF-SNS group
strategies  « Joint GW-CTA detection rates, coverages beginn2019 Bologna group: G. Stratta

@ GW-CTA 2
races | _— | P—

e / paper

>, draf

»

September October December February March 2019
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