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sics with High E
cosmic neu 5

Understanding production mechanism (‘cosmic
accelerators’) of HE cosmic rays

Study very energetic objects
Galactic: SNRs, pulsars, microquasars
Extragalactic: GRBs, AGNs

Indirect search @ Third EGRET Catalog
E > 100 MeV
VV l M P S e ',';}O S T

Search f

& Active Galactic Nuclei m Pulsars
® Unidentified EGRET Sources LMC
@ Solar FLare
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Detectic nciple

Detection of neutrino-induced muons
by observation of Cherenkov light
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* 12 lines

25 storeys / line
* 3 PMTs / storey
« 885 PMTs



2005 — 7 008
detector deplo

The detector is fully
operational since
the 30th May 2008
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Sig d light backgre

Muon (Cherenkov)
2 |Jsec crossing time

40K decay
Continuous background ~ 30 kHz *
Bioluminescence

Continuous background ~ 30 kHz *
Occasional bursts ~ MHz

*10” PMT, 0.3 p.e. threshold

Run 27812 Line 1-5 Physics Trigger (thr=tuned, allsamp=1. HRV=500kHz) Line 4 Floor 13 Mon May 21 17:39:37 2007

60 kHz/PMT

620 640 660 680 700 720
tima since Runstart (sec)
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The tr

Front end chip digitizes charge
and time of all light signals above
0.3 p.e.

ALL DATA TO SHORE:

All data transmitted through
multiplexed Gigabit links

Computer farm running software
triggers:

look in all directions for light signals
compatible with a muon track

when found, write a Physics Event

Other triggers: cluster of storeys,
GRBs, Galactic Center, ...
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\Oospheric muons an
Atrino-induced mwyon

Example of a reconstructed
up-going muon (i.e. a neutrino
candidate) detected in 5/10
detector lines

Example of a reconstructed
down-going muon, detected in | ——
all 12 detector lines
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lux at the dete

dO/MQ (em? s sr)

10 L .
- muons induced
10 | by atmospheric
- neutrinos

atmospheric muons

Line 1;

|

@ @
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Line 11, 12:

I P T T A e
=0.2 =04 =0.6 -0.8 -1

Cos(®,)

G.Carminati -

107 atmospheric

103 atmospheric v u per year*
per year* Atmosphere

cosmic v

* Reconstructed tracks in 12 line detector

® C-) .
| arXiv:0812.2095, accepted by APP
—® @ -© Line 2, 3,4,5. ——— First physic analyses completed
® Line 6,7, 8,9, 10: — Ongoing analyses
Data taking
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Reconstructed track rate [Hz]

5 Line Detector
Jun - Dec 2007

/6 active days

0.16
N * data _
“18F -.- MUPAGE (DPMJET-)
- + NSU model S
0.1~ CORSIKA (QGSJETO1) : * °
- + Horandel model '
0.08
0.06
0.04
0.02-
O 50 100 120 740 760
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180
zenith [degree]

ANTARES

horizon

Systematic MC
uncertainty * 35%

Main contributions

optical module
response

absorption
length of light in
water
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Number of events

5 Line Detector
Feb - Dec 2007
140 active days

horizon

Data: 168
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MC: 161+32(theor)£20(syst)

sind
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5 Line Detector arChing for pOI ]

Feb - Dec 2007

140 active days neutrino SObL

Upper flux limit
(differential) for the
sources of the
candidate list
Analysis optimization
by MC, for E- flux

il ANTARES 5-Lines unbinnpd (140 days)
- iE  MACRO Source List (22995 days] :
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5 Line Detector
Feb - Dec 2007

140 active days

Upper limit on
the total
CD(VM+7M) from
neutralino

annihilation in
the Sun

No discovery => 90% CL flux limit
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Neutrino flux from the Sun [ km2 yr]
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Various detector

configurations el | m | na ry an

Dec 2007 — Dec 2008

173 active days Of 2008

Elevation — data
100} — MC atm.
Y SRS N N S — MCatm.v
— MC_ total

Number of events
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Data: 582
MC: 494+148(theor+syst)
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Concl

ANTARES today

Successful end of construction phase
Technology proven
Data taking ongoing

First physics outputs

Atmospheric u and v, cosmic neutrino source and dark

matter I|m|tS Va EZ flux limits (90% c.l.)
TO come. magnetIC monOpOIGS ’-“10"E |_| 'f' |c;d' l' |t'1'w'SLI;CI'Ed' RS AR RS
UHE neutrino interactions, "5 ¢ AUAOAIZ004 =
o e E
On the road for the cubic ~ §. - . - "
kilometer detector in the I
Mediterranean Sea O ilah = e 1T e
KM3NeT 10'8é_ . /t. .0 _%
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Declination (in degrees)



A view from the
ANTARES control room
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