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(multi-) muon Event

Example of a reconstructed down-going
Run 34497 Frame 40952 muon, detected in all 12 detector lines:
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Neutrino candidate

Line 1 Line 2
T . i B
B0 s0f Run 34927 Frame 7155
R g Wed Jun 18 00:08:10 2008
] - " Trigger bits 80002020
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Example of a reconstructed up-going
muon (i.e. a neutrino candidate)
detected in 6/12 detector lines:

frreskicadk

F. Salesa

»
-
-
"
-
»
b
»
.
-
%
"
-
P
M
=
P

Time [ns]:

-460.00




Muon triggers
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4 5 lines (2007)

19 x106 p
triggers

5

1 1 | 1 1 I 1 1 I 1 1 | 1 1
02/03/07  02/05/07  02/07/07  01/09/07  01/1/07

Total : 245 days = 79%
of calendar

Selected :168d = 69%
of total

Muon triggers

= 10 lines (2008)

65 x106 p
triggers

X
iy
(=]

N

1 1 1 1 1 1 1 1 1 1 1 1 1
o1/01/08 02/03/08 01/05/08 0©1/07/08 31/08/08 31/110/08 31/12/08

—>

Cable repair

Total : 242 days = 77%

of calendar

Selected :173d =71%

of total




Vertical Intensity (m?s” sr’)
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vs. nb of hits in track fit of zenith angle.
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‘Depth Intensity relation
with a full line

- Data vs. MC
comparison: importance

of OM efficiency at high
angle for downgoing

tracks




jl’ébjzhﬂntensity

4 Simple method based on coincidences

on adjacent on next-to adjacent

ctnravie NAn rarnnctriirtinn naadad
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Q .
¥
Qq\‘ ‘@0 ,oio
Q@ OO | A
O @) 1 '
o6 3o 29
O ) i
oo OO ! .
O O
0.08 -data

Monte Carlo preliminary

0 200 400 600
delay between adjacent storeys, ns

Time distribution in agreement with MC

rate per storey, Hz

\\
o)
~ /}l\ 5
0.09 W \'//0
0.08 — fitgT data o
0.07 a />
0.06

Line 1-5 + Line 1-10 data set
MC: Corsika Genova acc. 0.65, Bugaev flux

1 | 111 1 | 11 1 1 | 1 11 1 | | 11 1 | 1 1
2050 2100 2150 2200 2250

Il 1 | 1 1 1 Il ‘ 1 1
2300 2350
depth, m

- Rate vs. depth distribution can
test OM efficiency corrections
(40K) and OM acceptance.

work needed.




Muon Intensity [cm™%5~5r-]

e

..........

MC from MUPAGE

Depth Intensﬂy Relation 5, ﬁ@/;
4 ¢ SLNES S F),

1 LINE
Bugaev param.

1 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1
2000 3000 4000 5000 6000 7000
slant depth [m]

'f7’ 10‘7% 3
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S 10°E" E
z
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EW0E T ; =
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E10'm§§‘ ....... ‘g
= | —— MC from MUPAGE =
i i
i E

/)

Muon ﬂux at 1890m depttP ‘

= —T '-os 207 06 —05 04 -03 <02 -0.1
cosy

Two independent
analyses:
Good agreement

(“deconvolution” and “bin-to-bin

correction”).

Work on reducing systematics is
ongoing



Data-MC comparison

lisa s~

for downgoing events (5-

Reconstructed track rate [Hz]

Reconstructed track rate [Hz]

0.16
014 |_"°QC
0.12 ; ® data

01—

C CORSIKA
008 = QGSJET +NSU
0.06—

0.04 - Me

C uncertainty

0.02

0 20 40 €0 80 100 120 140 160

zenith [degree]

e

e

E
|

Reconstructed track rate [Hz]

180

-150 -100 -50 0 50 100 150
azimuth [degree]

0.14H
0125 = . = MUPAGE

0.1 :— ) data

0.08 CORSIKA

* No quality cuts applied

* Agreement within
(substantial) theoretical +
MC uncertainty

QGSJET +NSU
0.06 CORSIKA i [ &F o
| wsssEEmER +
0.08]- QGSJET+Horandel
0.02-
0: - 3o TR TR RR I '
(] 20 40 60 80 100 120 140 160

180
zenith [degree]

* Main experimental errors



- Reducing

systematic

——new MC fit
o exp
— Old mc fit

‘OM efficiency at high angles w.r.t. to

3 —
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5100 LOVY light level

g ¢ | optical beacon run

2 T
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0 50 100 150 200 250 300 350

Distance [m]

Summary of the results for the blue data (statistical error only)

Epoch T {in m) A (in m) A (in m)
July 1998 60.6 £ 0.4 68.6% 1.3 265+ 4
March 1999 51.9 £0.7 61.2+0.7 228+ 11
June 2000 46.4+19 49.3 4 0.3 30143

- Measurements with autonomous
lines.

scattering.




Number of events

— data

— MC atm.pn
— MC atm. v

30

]
(4]

— MC total

horizontal

168 active days
168 upward events
(multi-line fit)

down




— data

Number of events

401 g ; — MC atm. u
F ; ; — MC atm. v

— MC total

% sof—
R +
40~ —
N
-]
L NEL
+
5 D8 06 04 102
sin(0)

Observed: 168 events

MC: 164+3 (stat)* 33(theor)*£16 (syst)

Observed: 185 events

+ 3
MC: 218+ 4 (stat) £41(theor) (syst)

A0
— a4




|_Elevation | — data
; : 5 —{— MC atm. p
___________________________________________________ |—MCatm.v
— MC total
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| Elevation | — data
— MC atm.

MCEtT v .................. ....... - -0.8 -0.6 -0.4 -0.2 -0

— MC tol_al

: 174 active days
10t b .................. .................. .................. .................. .................. 582 upgoing events
e - (multi-line fit)

Number of events

>103 reconstructed
neutrinos

(January 2009)

1 08 06 -04 -02 0 02 04 08 08 1
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- Stringent cuts to ensure low background
and good resolution.

- Search applied to 25 selected sources.

Source DECL LR Newents pvalusBIN pwvaluelTNBIN
P3R B1l259-63 -63.8339 195,703 u] 1 1

RCW 86 -62.4333 Z20.879 u] 1 1

ES0 139-G12 -59.9414 Z64.414 u] 1 1
HE33 J1023-575 -57.7639 155.8:25 1 0.062 0.004
Cir XE-1 -57.16687 230.171 u] 1 1
HE33 J1614-518 -51.82 Z43.579 1 0.086 0.058
PE3 Z005-439 -45.8219 30E.372 u] 1 1

GX 339 -45.7897 255.704 a 1 1

RX JOS5Z.0-462Z2 -46.3667 133 u] 1 1
Centaurus 1 -43.0191 201.364 a] 1 1

RX J1713.7-394¢8 LJERE 258.25 u] 1 1

PE3 0545-322 -32.2712 §7. 6692 u] 1 1

H 2356-309 -30.6275 359,754 u] 1 1

PES 2155-304 -30.2217 329,721 u] 1 1
Galactic Center -29.0061 ZB6.421 1 0.140 0.055
1E3 1101-232 -23.4919 165.90%8 u] 1 1
was -23.335 270.425 u] 1 1

L3 5039 -14.825 Z76.562 u] 1 1

1E3 0347-121 -11.9908 57.3459 u] 1 1
HESZ J1337-069 -6.95 279,408 u] 1 1

3C 279 -5.78917 194.046 1 0.110 0.030
RGE JO152+017 1.78861 Z5.1667 u] 1 1

33 433 4.98278 287.958 u] 1 1
HE33 JO&32+057 5.80556 95.2416 u] 1 1
IceCube HotSpot 11 153 a 1 1

number of hits

Distribution of time residuals

1000
9200

—data
—MC

800

700

600
500

400
300
200

100

L T _—

-10 0 10 20 30 40
time residual [ns]

o
)
5]

[

/

-Two independent statistical
methods used : one binned and
another unbinned.

- Blinding policy followed and
several “challenges” performed
on scrambled data before final

Qnalysis. /




No significant excess found

hatmel2 esovnrees
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— redshift ~1---------- GRB

TimeSlices

B e ,"7

20 s &

v’ ! |
Data ‘rakﬁg triggered by a sa’rel‘li’re (FERMI; SWIFT, INTEGRAL) JJJJJJ_-JJ_.J_.J
& : ] E

0)\\ ; :

GCN/ e |

IBAS L '

_ ol ot Triaer Sm— :

1. _ b | alert message 'W \

20 s - GON/ All data is WI"ITT n
to disk |

- 1 Y .
Specific data filtering and recpnstruction by searching
%@ﬁ?@gc 2ss of events in the GRB direction (offline)

—1.7_ S e —" position message %b—m%




500

black:

00
¢ red:

200 triggered on

Nbrofimtvis frhafthlerts GRB alerts received 5* ’U J
ail

200

8.6 TB
on disk

100

1 ‘ | | 1 | | | | 1 | 1 | 1 | 1
0’25006 022007 0772007 1072007 0172008 042000 (72008 10/2008 122008

Time (date)

* 500 alerts from GCN 390 have
been recorded (Jan"09)

* Two independent analyses are
being performed for the 5-line
data.

* An unblinding request is
expected to take place very soon.
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the ones Antares

Response time to alerts
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o o
'

GeV/cm® s sr
o

Eo
o

10
log,, (E /GeV)

Signals are expected to be small but the limit on the
GRB flux after 5 years skims the predictions of W&B
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@, - (above 10 GeV) from the Sun [ km?y1]

1015

1015

1014

1013

1012

1011

1010

10°

Ov+vu from the Sun

1 IIIHII| 1 IIHIII| I IIHHI| IIIIHH| 1 IIIHII| I IHIIII| 1 IIIHH| |

(=]

100

Antares 5-lines (68.4 days) 'hard'

---------- Antares 5-lines (68.4 days) 'soft"

mSugra models:
e 013<Qh<1
0.08 <0, h?<0.13 &
0<Q h”<0.09

600 700

500

Neutralino mass [ GeV ]

200 300 400

e N

5-line data, 68.4 days \

168 days + 51% Sun under horizon +
trigger corr.

No excess observed
(900/0 C.L. limits a ia Feldman-Cousins)

mSugra model predictions

green : WMAP favoured relic density!
red : > WMAP favoured relic density
blue : < WMAP favoured relic

\_ density




':DM]:r (above 1 GeV) from the Sun [ km?Zy1]

107

10°

10°

104

10°

102

Ou=u from the Sun

——— Antares 5-lines (68.4 days) "hard"
---------- Antares 5-lines (68.4 days) 'soft’
——— Amanda-ll 2001 (143.7 days) 'hard'
---------- Amanda-Il 2001 (143.7 days) 'soft’
——— Super-K 2004 (4.6 years)

———— Macro 1999 (4.89 years)

——— Baksan 1996 (10.55 years)

mSugra models:

e 0<Q,h?<0.09 or
0.13<Q h’ <1

. 0.08<0, h?<0.13

0o 500 600 700

Neutralino mass [ GeV ]

ANTARES (5 lines, 68 days)

Macro (4.89 vears)
B

e (1N vasre)
drRodll (1U.VU yCdriS)
Superk (4.6 years)
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« +v (above 10 GeV) from the Sun [ km?y']
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-
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10°

®vAa+vu from the Sun

Antares 12-lines (5 years) 'hard’

---------- Antares 12-lines (5 years) 'soft’

mSugra models:
e 043<Q,h’<1
0.09 <0, h? <0.13 j
0<Q, h’ <0.0

S

(=]
-
o
o

Neutralino mass [ GeV ]

~

Simple extrapolation
12 lines, 5 years

Effective Area

12 lines instead of 5
- factor=12/5=2.4
Data taking

5 years (total data taking
period)

0.9 (data taking efficiency)

0.8 (trigger deadtime)

0.5 (sun under horizon) =

657.45 effective days

- factor = 657.45 / 68.4 = 9.6

/

Total factor = 2.4 ¥ 9.6 = 23




Multi-messenger approach

Neutrino telescope

i

N
| A
- ANTARES
Agreement with TAROT alert
[ g i id I’Observati
:I-: fla_?;zgieesngsl)-\ct on Rapide pour I’'Observation . TWO eventS
- TAROT: two 25 tel t Cal F :
oo Sil;go(Chilcer)n elescopes at Calern (France) W|th
-FOV 1.86° x 1.86° 0
- ~10 s repositioning after alert reception
S . Work is Quite
M Alew o Nert ot ANTARDS. < :h%
Y — N\I advance (on-li
N Hl St A Y
selecti -

~ 10th mun

e .?s Wabe

Priorities (decreasing with time) are set - Fake a

to alerts. SWIFT has the highest priority been sent to test the

connection to TAROT.




Multi-messenger approach

Pierre Auger Observatory

Doublet from Centaurus A
(nearest AGN at ~4 Mpc)

Super-galactic plane

Pierre Auger |
Obse rvatory Correlation of UHECRs with AGNs

positions:
20 out of 27 CRs with E>57 EeV correlate

. . (within 3.20) with nearby AGNs from the
Ongoing talks on: Véron-Cetty&Véron catalogue

- restricted access to AN HE = R @
non-published data.
- tules for nossible




Multi-messenger approach

‘16| '17| "18| "19| 20| "21| "22

bl Lol

Lle]
15

anced Llﬁo ook o '>

Laurjch [Transfer fata

pnstriction Commissjoning dafa

- Possible common sources

(GRB-core collapse into BH;
SGR - powerful magnetars;

hidden sources)
- SKy regions in common

- Expected low signals,
coincidences increase
chances of detection

rd
120
»
| 8o
|60
40
20
(b)

Figure 2. Examples of spatial probability distribution functions (SPDFs). (a)
SPDF of a LIGO event with 7 = dmsec and 87 = 440 psec. (b) SPDF of an
IceCube event with o,, = 2°. The plots are shown in Earth based coordinates
with the z-axis pointing along the north pole. Both SPDFs are normalized to 1
or integration over the sphere.




Acoustic detection

2
=

Acoustic Storey
(Pointing Down)

Buoy
Acoustic Storey
L12 (Standard)

Amplitude [V]
=]
2
T
>
I ——
-
-y
ks

Loz

~480m

,,,,,, L
"""""" 0.565 0.5655 0.566 0.5665

Time [s]
T
1
m mﬁ{ammals
t 2
At

b £ <
- ] < 1
o, . /
u,,l",' = [ - : 1
N *, ! 4 4
V: § 1
; 4
= . . F! < =
- N\ — * |1
| Ghe® | < . +.
d = - = ‘l
7 | A ‘/__ji J |
Cable to shore Junction Box b b A \gk ~180m

Anchor
~180m

- AMADEUS comprises a series of

hydrophones in IL and Line 12

- This is a test bench to study the

feasibility of a large acoustic UHE

neutrino detector

- Study of acoustic environment and g

backgrounds 150 -100 -50 0 50 100 P1hsio[°]
Methods to reconstruct direction o0°

(beamforming, time differences)



Other Analyses

Skymap of downgoing
muons
- MILAGRO observes a
large scale (~ x 109°)
cosmic ray anisotropy

(O 19%) at an Aaveraoae

F(>E,) (cm?®sec’)

\V:/70) UL U1T 1 uvulug\_

energy ~ 6TeV

E, (Tev)

- Downgoing muons
from gammas (direct
pair production,
through pions, etc)

- Can extend GRBs or

SGR fluxes to TeV

AaAaMmaac lananl faor Aaiant



Other Analyses

U

EC O N e .
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Other Analyses

ANTARES sensitivity to monopoles
(5-line detector and 127 days)

K

Flux (cm-2.s-1.sr-1)
—
) ] <
> H =
T T TTTTIT T 1 TTTTT
i -
&
H

‘ ANTARES 5 lines ‘
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.18 L i L& L
10706 065 07 075 08 08 09 095
Beta for MM

- Search of
mohnopoles

- Extremely high
energy deposition

- Direct Cherenkov light
for B> 0.74

i

—_ MACRD limit (downgaoing nuclearites)

IU-.I ____________
- 16

= 107 F
=
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= 5 Line 81.9% Au runs

E

=

q_g 10-1? L

—

@]

3“0_\_

o

=

. =103
10" Fo
Ll Ll Ll Ll L anl A TR TT
0" 1" ' 10" " D "

Muclearite mass (Gel)

~Through &-rays forg>o0.s1

-Monte Carlo generation done (study

- Search of

nuclearites (strangelets,

quark nuggets, Q-balls).

- Very characteristic signature:an
extended source of photons
“heated wire”

- Analysis ongoing. Good prospects

for limits
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Summary

/ // ‘\\\\

. The ANTARES telescope took data in its 5-line configuration in 2007 and is taking\‘
data with 10 or more lines since Dec 2007.

- Work on the full understanding of the detector is proceeding well. Downgoing
tracks are especially useful (and challenging) for this. Work on reducing
systematics is ongoing.

. More than 1000 upgoing events have been reconstructed (Jan 09). agreement with MC is

good, further work is needed to ascertain that the expected performances have been reached (angular resolution, effective area, etc).

. The search for point-like sources with the 5-line data has provided the more
stringent upper limit for the southern sky. Work on =10-line detector is ongoing.

. The multi-messenger approach is being strongly pursued in ANTARES:
LIGO/VIRGO, GCN, TAROT, Auger). For expected low level signals this is a must.

. While the deployment of a still larger telescope in the northern hemisphere
(KM3NeT) takes place, ANTARES could give some surprises.







4 The background from atmospheric neutrinos and muons will be dominant.

. ltis crucial to have an algorithm able to point out the accumulation of the
signal events over this background.

ho haslarannd e rinht acaancign independent and declination dependent.
ANTARES:

Very good angular resolution: < 0.3° for
Ev>10TeV.

1 year sample

Sources are visible up to 6 = 47°.
GC is visible (63% of the time).

Binned methods:

- Grid (square shape).

- Cone (circular shape).
Unbinned methods:

- ML ratio. -180° S . 180
- EM.

Signal-like




BIN: Cone method

4 In the all sky search each event is
taken as the cone centre. A

' In a fixed-source search the source
position is taken as the cone centre.

| The cone size is optimized to get the
better signal/background ratio: MDF
(all sky search) and MRF (fixed- RA
source search).

. The probability for the background to
produce a given number of events can
be computed analytically.

L Niarai
P.-:z( S (XH(lm,-)))
n=Ny UEC:"“"! JET kdo

Probability for the event j to be inside
the cone defined for the event J.




Signal &

Rarcrkaraiind

declination .
S - oI
§0TF
ﬁ. 5 o= The number of background
e 258 cvents (nb) inside the cone is
i 3l  estimated from the real data.
02

UE
desdwdddod oo
TT12345678391
cone radius (deg)
£ The PSF is obtained from
MC assuming a flux of E-2.
k: "’ll}‘vf'?;f,!;‘w" i\ 8 E
3 S 0 010
; R
BRI P A A AR PRI,
T 12388678910
cone radius (deg)
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UNBIN: EM algorithm

1 EM is a general approach to maximum likelihood estimation for finite mixture models.
~ Mixture models: different groups of data are described by different density components.

g = number of mixture models

L
p(x) = > mp(x: 0;)
i=1

g
7i = mixture proportions, where an =1
Jj=

x} x,=(a",0) m—{y} y, =(q,",9,z,)




1 A simple pre-clustering selects a set of candidates by using a cone of 1.25° around
each event of the sample.

RN

p() = 15 (3)+ 75 P, (x: 1, ) ) e

Background
i from real RA- Sianal pdf model
Background Signal Sample scrambled data gD-GZussian
%
34 !i!l\;%@ﬁ

Background like Signal like

Samples simulation: e m—— p
104 samples simulated. 2007t ~Ssckgound+ souans |
Each sample corresponds to the S o0 —recaomds owme 2

lifetime of 2007 data period. 005 104 samples
O The Bayesian Information Criterion (BIC) is " ;
chosen as the test statistic of the method. ok E
BICk - 210g p(D | qu,Mk) _Vk 10g(n) OE‘-zo 00 a0 60 ;Ilgo 100
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RESULTS
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Fixed-source

caarerh

24 sources in the ANTARES field of view have been selected among the most
promising neutrino source candidates (galactic and extragalactic) for the 5Line
point-like source analysis.

Equatorial coordinates

Galactic coordinates

Sky map 1n galactic coordinates eyt
s asNR
N3 e

Name Class RA 5 1 b Vis.
CGalactic Sources
HESS 10632-057 AMB 6F 32m B 59 48’ 207 205.66 Tl 0.16
RX J0852.0-4622 SNR gh 52m 00° 46° 227 00" 266.28 124 0.91
HESS J1023-575 AMB 10h 23™ 18%  _57° 45' 50" 284.10 -0.30 1 || 180ek
PSR B1259-63  Binary Pulsar 13" 027 405 _63° 50/ 027  304.19 -0.99 1 -;
ROW 86 SNR 14h 42m 435 _62° 20 00" 31570 146 1
Cir X-1 XRB 15h 20m 415 _57° 107 00.26"  322.12 0.04 1
HESS J1614-518 NCO 160 14™ 105 510 40’ 127 33152 0.58 1
GX 339 XRB 17h 027 408 _48° 47’ 23" 338.04 433 0.99
RX J1713.7-3046 SNR 17h 13m 00° 309 45/ 007 34728 -0.38 0.75
Galactic Center AMB 17h 45m 415 200 00’ 227 350.05 -0.05 0.66
Wos SNR 18" 017 42¢  -23° 20/ 06" 6.66 027 0.62 90°
LS 5030 XRB 18h 26m 158 _14° 40/ 307 16.00 128 0.57
HESS J1837-060 AMB 180 g7m 8¢ -6° 57" 00/ 25.18 012 0.52
SS 133 XRB 197 117 50¢ 4° 58’ 58" 30.60 224 0.48
extra-Galactic Sources 24 Selected Sou rces
RGB J01524017 HBL 1% 52m 10° 0 47 107 15238 2661 0490
1ES 0347-121 HBL 3h ggm 238 J11° 59727 201.93 4571 0.55 Ly
PKS 0518-322 HBL 5ho50™ 406 -32° 16’ 1647 23756 -26.14  0.69
1ES 1101-232 HBL 11h 03m 382 23920 317 273.19 33.08 0.62 lceCube Hot SpOt
3C 279 FSRQ 128 56™ 11° 5047217 305.10 57.06 0.51 ° °
Centaurus A Sy2 137 25™ 27.6°  -43° 01' 08.8”  300.52 19.46 0.81 (8= 11° o0 = 153 )
ESO 139-G12 Sy2 I7h 37m 3055 -59° 56/ 20"  334.04  -13.77 1
PKS 2005-480 HBL 20" 00™ 20°  _48° 49/ 19"  350.30  -32.61 L
PKS 2155-304 HBL 21h 58m 53¢ _30° 137 18" 17.74 5225 0.67
h Eqgm a o ! "
H 2356-300 HBL 23h 50m 08 30° 377 39 12.84 7804 0.67 Sky coverage of 3(%)
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Fixed-source

The p-value is the probability of the background to produce the measured | = |: - lowest value
(or higher) observable (BIC for the EM algorithm or nevents for the con corresponds to a p-value
o pre-trial of 2.86 found with

DECL AR Newent= pwaluseE TN pwalueUNE I UNB|NNED method

-63.8333 135.703 0 1 1 It is expected in 10% of the

oo maia e o . : experiments when looking

“57.7630 155.525 1 O.062 W at 25 sources (post-trial

ST EEET ESEETE 5 x x probability).

—-51.8=2 2413 .579 1 O.056 0.0s55

—do.o0s 13 e f) I I R A L] 1 1

—-15.7897 255.704 ] 1 1 ]

~46.3667 133 a 1 1 H

—-43.0191 Z201.564 o 1 1 E

-39.75 255.25 0 1 1 3

—-J2.2712 S57.66392 ] 1 1

—30.6275 359.754 a 1 1

—-30.221% F329.721 o 1 1

| - | a2 - = azd s | (] 4 100 (] HEE

—23.4919 165.909 ] 1 1 S /

—23.335 270.425 n] 1 1

—-14.525 276.5682 o 1 1

-11.9908 57.3459 a 1 1

—6.55 279.408 o 1 1 very close to the source

-5.75917% 194,046 1 O.110 O.030 IOcation

1.75561 Z25.1667 o 1 1 .

= alllaab Jo.aTlb L] 1 1

1.95275 287.958 ] 1 1

11 153 a 1 1
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1 Upper limits obtained with 2007 data (5 lines), compared with 1 year of complete
detector (12 lines) and other experiments.

M ANTARES 5-Lines unbinned (140 days) | .
M MACRO Source Ljst (2299.5 days] -
0 Saper-K Source List (1645.9 days) : : I
'm : ' :

AMANDA Source List (1387 days)

.p
0
o .
=E- 1071 b= ANTARES 12:Lines.unbinned (1yr). M. ..o -
@ F L N L ]
© L N .
B = = O |
u ] :ﬂ :
— :
fom o of

Equ)gn%
b
T

TR

10-4.IilllilllilIIiIIIilll.i||.|.:|||illli|
80 -60 -40 -20 0 20 40 60 80

5 foy
i
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First neutrino
sky map of
ANTARES
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BIC distribution of only background

T In our sample :
BICobs = 1.4 (highest value)

0 p-value = 0.3 (10 excess)

| e
(5 = -63.7° RA =243.9°)

algorithm

5 No significant excess was found

Cross-check: Cone method

II=T

d RA Nev PBIN

S _ ents
RIS T oA ST " DR S -28.8 31 1 0.053

AR L L -42.7 164 0.050

40 [ e . ............... . . .............. ‘. ........ o
USCS R St S W ST, S 24.2 32 0.069
0.052

O HUUUEN Jt SPUR SRS SISO N .51.4 159
- T T T R ] [ _ 244 0.055 ]
3.3 S

15/850(RGS Coll. Meetin 5

Declination (deg)
[ ]
[=]
[
®
.
'

=]
[
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