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Detectingcosmicneutrinos: a threefold way (T/,

2 & The American Astronomical Society. All nghts reserved.

Events per 1347 Days

(I CeCu bé_l ES E ankd:ecu b&] pgo I ngm u OnS) TE[F ASTROPHYSICAL J-c:t.'nr:.u.:. 833:3 (18pp), 2016

IC tracks (6yr

)
3.0 1 IC tracks (2yr)
IC HESE (4y1) .~
ra
’

IC combined 7

b
o

IC cascades , ’

o
o
1
-~

/1078 GeV em 25 Ter!

. = = 1.5
Deposited EM-Equivalent Ener&v in Detector (TeV) Muon Energ-y Proxy (arb. units)
; 1.0 4 ,f
3 4
1 C g “osd )
|.  Pointlike events, significant

excess in the Sky maBaSEd on " 6 18 20 22 24 26 28 30
measuremendf the n direction

Excess of HE neutrinos over the background of atmospheric
events.Based on the estimatioof the n energy

v~ lll. Coincident event in a restricted time/direction windows
with EM/g/GW counterparts. Relaxau energy/direction
measurement #ransient/ multimessengernnformation
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1) ANTARESPoIntSource . sphys. Rev. 86,082001)

Sample

A 2007¢ 2015; livetime 2424 days

A Maximum likelihood method used to
search for clusters afs fromsources

A Irreduciblebck atmospheric neutrinos

A Alflavouranalysis: 7622 trackke, 180
showerlike neutrino candidates

Fulksky search | Next page

1°x1° squares over ANTARES visible sky

Candidatelist searches
106 known astrophysicabbjects (Pulsarts
SNRsX), 131ceCube HESE tracks

¥ Track
@ Shower

* Source

candidate

B HESE track



) ANTARESPoIntSource<.

|

d(Phys. Rev. 86,082001)

Most significant cluster of
the full-skysearchin ® o
posttrial significance)

h

Sensitivities and upper limits at a 90% C.L.
on the signal flux from the Fwdky and the
Candidate list searcheSl¢ymanmethod)

o=

—5
1 0 LT LR LT LT TR ANTARES 2007-15 sensitivity
ANTARES 2007-15 sensitivity (E < 100 TeV)
ANTARES 2007-15 limits (candiaate list)
ANTARES 2007-15 limits (candidate list for HESE events)
5 ANTARES 2007-15 limits (1° declination bands)
10 IceCube 7 years sensitivity [ApJ 835(2017)2 151]
- IceCube 3 years MESE sensitivity (E <100 TeV) [ApJ 824(2016)2 L28]
‘Tm IceCube 7 years limits [ApJ 835(201 7)2 151]
o =
£ _
S 107
> e
[] - .
d ittt - . DO et
g 1078 = ‘ .7,_ ' T Hietiniet e rmdiem it o Busi 1 10ub
8 Euuwu‘i gt
(<2 =
- -
lu —
10°
10*10 III|III|III|III|III|III|III|III|III|III
-1 -0.8 -06 -04 -0.2 0 0.2 0.4 0.6 0.8
sino

1

0
-logw(p-value)

Sky map in equatorial coordinates
of pretrial p-values

Most sensitive limits for a large
fraction of thesouthern sky
especially at neutrino energies
below100TeV
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1) ANTAREDIffuseflux

.2 (ApJI853, L72018))

Sample ¢ —
A 2007¢ 2015;livetime 2450 days 5 10k — — CosmioNic 125
A Alflavouranalysistfack+shower S | |
s b

Eventselection chain + energglated cut e P
appliedto & |
A obtaina highpurity neutrinosample 107 - ﬁ
A maximisesensitivity Er  TRACKS

1073 3 4 5 © aul
Signaimodeledaccordingto the IceCubélux . ——
Result . o o2
33 events(19 tracks + 14 showers) indata & | |
24 +7 (stat.+syst) eventsbackground in MC £ 1
mec' SEOS&aax ydAft O:id [ | |

102

3 4 5
|Og 1 0{ Eshmr‘}Gev]
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I1) CRbropagation in the MilkWway:gandn.

2p3. fr/crdb)
T T
E e

Do diffuse Galactins contribute to the
IceCube astrophysical signal?

% CR source
# CR interaction

oy '\J”‘}/

A Neutrinos allow testingRs propagation
A Dense matter regions boogtandn fluxes
A Models can béuned togand CR observations
A NorthernHemisphereoptimal point of viewfor galactic C e

Spurio: ANTARES Multimessenger@NROY8 9



I1) ANTARES+ IceCube fronwz

TARES) PRD§2617) 062001

A/E,TARESH@’,XiV:lSOS.OSSBl

CombinedJ.L. at90% CL(blueline)on the3-flavor
neutrino fluxof the KRAYmodel 6-50 PeVcutoff)

1077k

—
—
=
|
=]

EE(MJ/(EE(EQ [Gt:\"' em 2g7! sr_l]

[|-- - lceCube UL KRAY® ). o
| [ 1 IceCube starting events
[ IeeCube up-going v, 0.5
1U_g'—l — IH”-II(} — IIIIIII'1 — IIH”J Im':}
10 10 10 10 10 o4l
E[TeV] 3
5 g A ’%{J 3
Result total flux contribution ofdiffuse
Galactic neutrincemission <8.5%f the =02
total diffuse IC astrophysical sign&lx 30 01l
Te\j [ApJ809:98(2015)].

Stacked expected signal vAtop) and energy (bottom).
Colors represents the relative contribution to the sensiti

KRA~ model
Combined UL KRA~®

[| ===+ Combined UL KRA»™

ANTARES UL KRA~®

xpected signal [a.n.]

o 0.30

0.0 0.5
sin(True Declination)

1.0

057
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0 ANTARES showers
Bl ANTARES tracks
B [ceCube tracks

10° 10* 107
True Energy/GeV
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- APP35 (2012)530
22 JCAP02(2016)062

111) ANTARESMultimessenger
* participation to A )\/( O N %

Ash‘ophgsical Mulﬁmcsscngcr Ol)scntabory Network

Gammaray Coordinate®Network (GCNNittps://gcn.gsfc.nasa.gav

i

neutrinos
IceCube, GVD,
GeV-TeV y-rays SNEWS

Fermi, HESS,

HAWC, CTA

UHECR

Auger, TA

only spatial

ANTARES coincidence

Receive alerts

Generate alerts Gravitational
Waves

VIRGO, LIGO

Radio/Optic /X-ray
TAROT, MASTER,

Swift, INTEGRAL,
MWA
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https://gcn.gsfc.nasa.gov/

I1l) ANTAREBUltimessengeand transients

bt

FlaringBlazars grays FERMI/LAT
FlaringX-ray binaries X &grays Swift, MAXI, RXTE/ASM,
Fermi/LAT
Flares from grays eV HAWC
Mrk 421 andMrk 501
HAWQ2-year catalog grays eV HAWC
Gamma Ray Bursts grays Swift, FermiGCN
IceCubeEvents n IceCube
UHECR CRs Auger,TA
Galactic Plane CR& grays Fermi,Milagro
FastRadio Bursts Radio SUPERB@Parkes
Fermi Bubbles grays Fermi
Galactic Plane CRs HAWC
BH/NS mergers Gravitationalwaves + EM +  LigdVirgo (+IlceCubeand
g-rays+n Pierre Auger Observatody
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ANTARES=utrino alerts

Radio  Optical X-ray GeVgrays TeVgrays

) 0
MWA TAROT, ZADKO  Syift : Fermi HESS
MASTER, GWACINTEGRAL HAWC
ANTARE®&al time alerts
A Time to send an alert: ~5 s <, SR e 0
A Track mediarangular resolution: 0.% b\jm: _ MEQRAL | g .M,%_TER

A Doublet of neutrinos:=0.04 eventsyr

A Singleneutrino with direction close to local
galaxies=1TeV ~10 eventsyr

A Single HE neutrinos5 Te\ 20ev/ yr
A Single VHE neutrinos30Te\ ~34 eV/yr

_ 277to robotic telescopes [,
Sent neutrino +15 to Swift

JCAM2 (2016 062

alerts +8 1o INTEGRAL
(20092018) +22 to MWA (radio) i 7§ CroftS. et al, Ap820(2016) 24
+2  to HESS

Spurio: ANTARES Multimessenger@NROY8 13



ANTAREG&external alerts follow up

Offline studies

A Calibrated geometry
A Calibrations
A More refined tracking

Online alert

Prompt search

A Online tracking

A Default geometry tX
A Prompt response (minutes)

A (Lower trigger threshold)

Spurio: ANTARES Multimessenger@NOW2018




: o Bhandari Setal, MNRAS475(2018)1427
FaSt Rad|0 BurStS 24 petroffE et al., MNRAZ69(2017)4465

GBT
Parkes
UTMOST

ASKAP

Green bank I

« High galactic latitude
. Expected rate :
~10° FRB/day/all sky

ASKAP

Spurio: ANTARES Multimessenger@NOW2018
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iy arXivi1807.04045
£ Submitted to MNRAS

FRB ZDM To RA dec radio telescope
(UTC) ) )

131104 059  18:03:59 101.04 -51.28 Parkes
140514 044  17:14:09 33852 -12.31 Parkes
150215 055 20:41:41 27436 -4.90 Parkes

180° 150418 0.49 04:29:04  109.15  -19.01 Parkes
150807 0.59 17:53:55 340,10 -55.27 Parkes
151206 1.385 06:14:56 290.36  -4.13 Parkes
151230 076  17:03:26 14521  -3.45 Parkes
160102  2.13  08:28:38  339.71  -30.18 Parkes
160317 070  08:30:58 11845 -29.61 UTMOST
160410 0.18 08:16:54  130.35 6.08 UTMOST
160608 0.37 03:52:24  114.17  -40.78 UTMOST
170107 0.48 20:05:45 170.79 -5.02 ASKAP

10°

A Jan.2013¢ Jan.2017analysis.

A 16 FRB (Parkes, UTMOST, ASIKRAP} in the
FoVduring the data taking.

A +6h search period ii2°.

T IWHH‘

E” dN/GE [GeV.cm™]
aﬂ

A Event selection optimizatiog 1 seen neutrino
=3 RAAO0OZ2ZPOSNEOD
A No events foundy limits set.

=N
o
=}

T WI\I\H‘

10-1 I IlI,HIJ | ,,IIJJ\[ Ll \lJHll 1 II,lIIJ] Ll llIHI‘ Lo
102 10° 10* 10° 108 107 108
Energy [GeV]
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Neutrino emission from TXS6+056:
Onlinefollow-up associated with lceCuli@0922A

’X On SeptembeR?2, 2017ahigh-energy neutrinovas observed by IceCube, selectsdthe
Extremely Higlicnergy online filter

A grays FermiLAT, MAGICindother EM observations were reportethdicates that a blazar,
TXSD506H056, may be the sourcef HEN (Science61, 137(2018).

A IceCubdind anexcess oHENs alf X)506+056 position betweend/2014and 3/2015at 3.5s,
independent otthe 2017flaring episode(Scienc&61, 147-151(2018.

—

———

ApJ863 (2018, L30

A For ANTARES, the directioh e

IC170922Avas 14.2 below horizon. §
45°

A Use of a fast online algorithm that s A=
selects onlyupgoingcandidates 150 L o

A Noupgoingn candidate was ” ggﬂ-ggga
recorded in a cone &8 within +1 h e
(ATEL #10773, 24/9) and day by s gmt
the online reconstruction. Ly

A nfluence uppcgr_ limit set for & ANTARESsibility map of IC1709224n equatorial
(F<15 Ge\em=integrated from coordinates. The skggion belowthe horizon (=upgoing
3 TeVV3 PeVj and -5 spectra events)at the alert timeis shownin blue

Spurio: ANTARES Multimessenger@NOW2018 17



Neutrino emission from TXS 056+056:
Timeintegrated search

A The same maximum likelihood ratio ApJ863 (2018, L.30

used in PS searche04617 (PRDG,
082001

10+

A Expected background from the source ing_

. . 3.007 42
3136days livetime: —~ £ $
A 0.23deg?for tracklike s | g WL
A 0.005deg? for showerlike events 2 B g
A # of events fittinghe likelihoodsignal & - 2
functionfor the source my,=1.03 S B B
e 2.00 <
A Pretrial p-value 0f3.4% N
(pOSt—trlal 870A)) = . (\O) B 1.75 7-100
A 1track(12/12/2013 0.2 from the 2% oo
sourceposition Distribution of the 13 tracks +1 shower events in the
A Flux U.L. (@00 Te\ for E2: 1.6x1018 (RAg) coordinatesaround (radius=4and ) the position
GeV! cm2stin the range ¥ Te\t4 Pe\] of TXS 0506+056. The dashed circles around the even
indicate theangular error estimate.
A In the list of107 pre-selectedsources

only two havesmallerp-value

Spurio: ANTARES Multimessenger@NOW2018 18



Neutrino emission from TXS6+056:
Search for neutrinos in tH&15bursting period

ApJ863 (2018, L30

2012.5 2013.0 2013.5 2014.0 2014.5 2015.0
E 3 B3 3 3 3 |I- ||||||||||||||||||||||||||||| 2[]
A ThelceCube timaedependent I [ 1 10
analysiontainsa significant = 3 . K
y : >0 IceCube weight of events | ,| |
excess (two timavindow = ‘ ' 05
= I
shapesgentered on MJD 57004 £ [} || 1l ‘ |.||| Gl ey -

56200 56400 56600 56800 57000
MID

A We use a timalependentanalysigdeveloped to correlate@ to Xrays andyrays as in
JCAB4 (2017, 019) that reduces by factor of2-3 the signal required for discovery
with respect to a timantegratedsearch

A Time window defined by the IceCube Gauss#rd boxshaped flares

A Relaxed cuts: more lownergy events accepted both in signal and background
(background a4factor higher)

A Resultsno events foundduring flares. Within 2° from the source 10 background
eventsexpected,13 events foundn data. None of them lieis the flaring period.

Spurio: ANTARES Multimessenger@NOW2018 19
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Gravitational Waves (GWHE Neutrinog$HEN)

Short GRB

(Mergerof Black Holes/Neutrotars)

A GW: 100Mpc
[LIGO/NVIRG@\pJL,. 121 (2016)]

T

_— —
-4
o

l -
o

—

£ =

©

35 -1.0 H — Numerical relativity -
(%) Reconstructed (wavelet)

I Reconstructed (template)

0.30 0.35 0.40 0.45
Time (s)

HEN 10Mpc (ANTARBES
4 [ANTARES, JCB&(2013 oy

Long GRB

(Collapsars massive star collapge

A GW: realistically Mpc
[e.g. Gossan et al., PRD93 042002 (P01

Q)

= Original Waveform
“ — Fitted waveform |

3 0 5 10 15 20 25
titbounce [mS]

A HEN20Mpc (ANTARES)
K P % [ANTARES, JCAP 06 (2@
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Gravitational Waves (GW) + HE Neutrinos (HE|

Error box of GW170817
reconstructed with two different
pipelines (~30°)

Spurio: ANTARES Multimessenger@ NOY8 21



Gravitational Waves (GW) + HE Neutrinos (HE|

ANTARES020-
KM3NeT(:2020

10

\ Fieldof-view: 2p sr
E Angular resolution:
A <0.5° (tracks)

ANTARES Trac} A 20-3° (showers)
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Searching for HEflom BBH Coalescencé@)l-OZ)

'+ HEN emisSion: coincident with GW S|gnals expec?ed
f hadronlc/magnetlc envwonment e R,

Dead disk

| Tidaty heatéd.'oqte'r;‘roi-nﬁ; active - |
* .| magnetorotationa} instabilities .1

Different ANTARES analyses, no HEN +GW, Upper Limits produc

A GWL150914(with ICY HEN emissior20% of GW energy® PRD®3 (2016 122010

A GWI151226+LVT51012(with IC} upgoing, HEN emission
<1-15%o0f GW energy; M PRD6 (2017 022005
i A GWL70104 first full sky search, optimization. N EPJQ7(2017 911




Binary N®/ergers and HEN?

Optical Radio

rom Ferme/GBM (50 < 300 keV)

|
phitmti

|

I'ime from merger (8)

Gravitational-wave time-frequeney map

: - B GW170817
rayX - o : | .

Prompt neutrino production ofaxis

A Off-axis scenario, neutrinproduction
related to the extendedyray emission
(Kimura et al2017).

A (Later) Extended emission from a

relativistic wind with its rotational

energy, (Fang&MetzgerApJZOl?) ‘
\ W

' \| *.\i‘

‘\ 31 GWS ’, o.. e ~. ¢ -‘/
\ § ’/ '4! ‘ .
o > g E Y.
‘ : Time —» > R .'
ime . ?‘
: \. 1 . - ,




GW17081 followup: constraints on the source
promptemission (+ AUGHEReCubég

The AsTROPHYSICAL JOURNAL LETTERS, 850:L35 (18pp). 2017 December | https:/ /doi.org/10.3847 /2041-8213 faa9acd

CrossMark
Search for High-energy Neutrinos from Binary Neutron Star Merger GW170817

\ with ANTARES, IceCube, and the Pierre Auger Observatory
4.50 \\ ’ ANTARES Collaboration, IceCube Collaboration, The Pierre Auger Collaboration,
and LIGO Scientific Collaboration and Virgo Collaboration
300 ’f (See the end matter for the full list of authors.)
15° ‘
. | ApJL850L35 (2017)
v IceCube downegomg @ N g ey mm— Ll miniinin .
150 —— GW (0% ) (multimessenger ApJL848 L12 (2017)
30° X ;mutrino candidate (IceCube)
- ¢ neutrino candidate (ANTARES) i i i
== [ceCube horizon .
—45 == leeCube horkion GW170817: Neutrino limits
—60° [ ]Auger FoV (Earth-skimming) 2 )
_750\\_ // [___]Auger FoV (down-going) (fl uen Cepe r fl avour: ll_

103 ANTARES +500 sec time-windowj ;

102}
i Auger ]

10 1 IceCube —l_,—,j:li -

0L - |
10 N e S

Kimura et al. ]
EE moderate

1072 [Kimura et al.

E . T —-. Kimura et al:
FEE optimistic ]

0" prompt

I T R L T R A TGS T R LR T
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GW17081 followup: constraints on the source
extendedemission (+ AUGER, IceCube)

THE ASTROPHYSICAL JOURNAL LETTERS, 850:L35 (18pp), 2017 December | https:/ /doi.org/10.3847 /204 1-8213 faa9aed
) 2017 cty. Al rights reserved
o :
75 CrossMark
60° Search for High-energy Neutrinos from Binary Neutron Star Merger GW170817
»-—\_\ with ANTARES, IceCube, and the Pierre Auger Observatory
o -_—
4.5 ~J v \\\ ’ ANTARES Collaboration, IceCube Collaboration, The Pierre Auger Collaboration,
vy/b\/b» and LIGO Scientific Collaboration and Virgo Collaboration
30G );\-zp ‘ (See the end matter for the full list of authors.)
wNe, .
15° 5 >
BN .
WY ApJL850:L35(2017)
0° bekmnmiscCube upagotng oo, 0 Ll e
TeeCibe down-gomg & \en

—— GW (90% CL) (multimesseﬂge[ Ap.J 1848 L12 (2017)

+ NGC 4993
¥ neutrino candidate (IceCube)
¢ neutrino candidate (ANTARES)

—30° R
—45° \\\i// | == TeeCube horizon GW170817: Neutrino limits

= == ANTARES horizon

E s TV (dowigoing) (fluenceper flavour: ' T

Auger

I

o
o
[\
T

p—
<
T

E?F [GeVcm™?]
=
o

Metzger
10-'L 30 days ]
; Fang &
10-2L Metzger |
| 14 day time-window 3 days

10 102 10° 10* 10° 10® 107 10%® 10° 10'9 10U
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Next GW + HEN observations

w=Early w=Mid wu=late  w=mDesign
60-80 60-100 120-170 190
Mpc Mpc Mpc Mpc
Lo & B @ -
25-30 65-85 65-115 125
Mpc Mpc Mpc Mpc
Virgo oz o I .
25-40 40-140 140
Mpc Mpc Mpc

KAGRA 1 | -

2015 2016 2017 2018 2019 2020 2021 2022 2023

Exciting period ahead for MutMessengerAstronomy

A Run G will start early2019 Possibly severallerts/week

A Neutrino followrups: ANTARES (up to e&2820, KMBNeT 2020, IceCube
+ AUGER + BAIKAL

40 km to
shore

1
Junction
Box

¢ Submarine links
Anchor/line socket
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— I TRt mﬁgezoaglg?
K’F:?zs ys Lett-B769(20%7)249 S

= ics of the—EaEk-kaveuse 1
o ‘ﬁ; af:APOS(,zmﬁgoW =

: '—’Maqnetlc I\/Ionopoles ?; - ,
A"JJ.-IER)7(2017) 054:*»

> ‘

o"

Sea and Earth SCIence

A-Srientific Reports‘s’(ZOl?) 45517 —~ ~

= A" Ju. GeophysicalResearch 122(2017) 2291
£ A LOcean Dyhamics 64 (2014)8517 During operation on the ANTARES,
/ A PLOONEB(2013):€67523 KM3NeT sitelast summer

A “DéepSea Research | 58(2011)875



(Sun) Phyd_ett. B 759 (201®9-74

ANTARESDark Matter o physet s 769 o149

(Earth)Physics of the Dark Universe 16 (2017) 41

Spin-dependent

=z 1E T
WIMPsaccumulatdn massive celestialbjects (Sun S E ' e
Galactic CentreX) ol -
A Neutrinoscould be produced in WIMPIMP = =
annihilation L _‘___::‘.,.
A Cleansignal and low expecteoackground § oG 1 W}
Ingredientsused in the analysis: e
A Signaknergy spectra for each considered WIMP ) -
mass and annihilation channel: E
W OUL+0'O U Musw*w- T, + o T T
A Satial distribution of dark matter in theource: e 0 107 10° 10t
. . r"dWIMP[G‘E"\"--|
A Pointlike (Sun) 2007 - 2012
A NFWBurkert McMillanhalos (GT et RRESOOT NFW profild
= B | lceCube GC T" T )
Sqouf [ FERMIcSpra b b
A Noexcessabove backgroundbserved; .ot 580 e ©
A Upperlimits derived, as a function of the
T 107
WIMP mass and annihilation channel on E
A spin(in)dependent WIMPucleon L
scattering crossection(Sun) 107
A thermallyaverqged annihilatioross o~ Galactic Center
section(Galactic center) L L S il
107 10° 10* 10°

Spurio: ANTARES Multid2se?djér@0ve WIMP MassJ3Vicl



Summanyand Perspectives

A ANTARES: more than 10 years of continuous data taking!
X and still stably ongoing!

A ANTARES Data taking continues up to the end of GW O3
A Then, KM3NeT in the Mediterranean Sea

A Solid results from variousearchef astrophysical neutrino emission.
A (point-like, diffuse,extended regions, darkK I 0 0 SNE X 0

A Active multi-messengeprogram

A Neutrino alerts distribution, participation to GCN and AMON
A External alerts reception, prompt analysis

A Offline multtmessenger analysis.

A Combinedanalyses withceCubgpoint sources, galactic plangme correlatiorX).

Best practice and muitnessenger collaborations ported to KM3NeT!

Neutrinoastronomy is on its way to increased sensitivity and full sky
coverage

A

Neutrinos are an indispensable ingredient of muolissenger astronomy

A Neutrino telescopes also offer opportunities for precision measurements in

neutrino physics
Spurio: ANTARES Multimessenger@NOW2018 30



Thankyou!

XVI Neutrino Telescopes
Venice 7/3/2015

Results of the ANTARES NeuMI Spurio

31



Spares

Spurio: ANTARES Multimessenger@ NOY8

32



A neutrinotelescope (TJ

10°

>
S
©
28
O —
o2 z
O = = 10°
O & £1o
s 2§ T
© 35 £ 40°
£9 &
O =
GC) f__5 10 _Ilad e
-1 O 4 em
1
1 10 10° 10° 10* 10° 10° 10" 10
£ [GeV]

~~~~~~~

A TrackdCOn,): Long pattern in theletector WA

A CascadegCn + NC)Short pattern (point -~ 7§
like)
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A Trackcascaddairectionreconstructedrom
time-space correlation betwednts produced
by Cherenkophotons

A Eventenergyreconstructedrom amplitudes
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ANTARE®altime neutrinoalerts

Realtime analysis Alert triggering

Performances
A Timeto send an alert: 5s +X
A Median angular resolution0.5° fO”OW-Up
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JCAP03(2013) 006.

GRB.s AsAss9 201359 and bright ¢

""""" EPJ(2017) 77:20

4 bright GRB selected:
GRB80916C, GRB1091&A, GRB3042' A and GRB30505A
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ANT150901AATEL#7987)

Globular
cluster M4 ’&

A ANTARESIert VHE (Sept. 1, 2015)
E~50 TeMRA=246.3 d=-27.4°

A Sentafter 10 s to MASTEBWIftXRT

A Unknown relatively bright and variable
X-ray source(0.51.4)x10'3 erg cn¥ st
detected by Swift X after the ATE

A Great interest in the community
(15ATels+6 GCN)

A Later,the Xray source associated wi
youngaccreting &K star ora binary
system ofactive starsundergoinga
flaring episodewith X-ray emission

A H.E.S.S.: No VHE transient source
F (E> 320GeV;99%C.L.Hpxm nimb ¢ 2109 |

USNO-B1: 0626-0501169
Rmag =126

Neutrino

Flux (0.3-10 k?n\f}(ergcm 51
-9‘ T

S=10% 10° 2x=10° 9x10%
Time since MET=462783903.0 (s}

Spurio: ANTARES Multimessenger@NROY8 37



Gravitational Waves (GW) + HE Neutrinos (HE

Optical robotic telescopes

N

angular resolution:
~arcsec

field-of-view:
~square degree
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