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~ HE v telescopes
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- Sky view

North-South common sky :
0.5 mtsr instantaneous
1.5 1t sr per day

Nothern hemisphere detectors :
Galactic center seen 75% of the time
Cover Hess and Auger skys
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Ba l ka I COIIaboratlon

o Russian mstltutes

*Desy-Zeuthe,n,
Germany

50 physicists

1993 : 1st prototype-

Frozen surface in
winter —» Deployment -
and 'maintenance
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The Baikal

Detector

Depth 1070 m
Absorption length: ~25m
Scattering length: 30-60 m
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23 Mav 2008 Th. Stolarczyk — v in the Northern hemisphere



To shore

Calibration laser

NT 200

Since 19‘98‘

8 strings
192 optical modules

Instrum..volume : 100 kTon
(108 km® )

y-e ective area = 2000 m?
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V= L in NT 200 (1998-2003)

ilar resb_luti‘on
eV)~4° |

S

. No excess found -
372 11 in 1038 d.

385 expected -
(E > 15-20 GeV)

= Sky:' cove'rage_ |
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)

KM3NeT

Diffuse v fluxes
8.1107 GeV ¢m=2 31 [sr'
- 90% C.L.

e 20 TeV <E,6 <50 PeV
* All flavors (v +v +Vv,)

. Eff. Volume ;1 MTon -
" E>10PeV
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NT200 +
Since April 2005
~ + 3 outer strings
12 PMT each |

% Volume -

100 kTon — ~ 4 Mton

-

Shower eff. Volume
E> 10PeV

41 MTon — 10 Mton .

Still running...
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A km3 detéc'tc_)'jl_‘f

Sparse instrumentation :
91 strings '

X 12/16 OM
= 1300-1700 OMs

Shower eff. Volume
E> eV ‘ :

~4 MTon — 1 Gton

/

e & @ & 8 @
’.-l

.;I'...'I .I.I....
..l-l...l.l.. -I.i- [ ]
/’l-.'.......'l.'-‘

&

-

Muon detection :
E > 10-30 TeV ,
Angular resolution < 5° -

—
(]
=
=3

» —o—o—o—s—u—.—o—kv—i»—:——e

-R&D +TDR : 2006-08 (Funded) _‘
Prototype : April 2008 ol

<

Construction 2 2009

[ st SR S T
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e —

'Intr-odu.ctipn

Recent
milestones -

Atmospheric |
"Neutrinos |
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Amsterdam

Groningen

o®
IFREMER :
Brest . 56 e

@ Mulhouse
Saclay @ — Strasbourg

Erlangen

KM3NeT

Moscow

Marseille aD Bologna @ —— Bucharest

- — — Roma

IFREMER
Toulon

Valéncia Catania

Genova

Villefranche-sur-Mer

.
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Since 1996
7 countries
22 laboratories

~150 engineers, sea
scientists, physicists.
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Francois Montanet
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A detectorstorey

Optical Beacon:
Timing calibration

Slow Control-
Compass Cards.

C PN

- Hydrophone _
.+, Acoustic-positioning Titanium frame
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Expected angular resolution

Measured :
At <1 ns
Ar ~10 cm
. as expected
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Instrum. Vol. : 20 MTon
IIII|IIII|IIII|IIII|IIII|I||| (1l50km3)

3 4 5 6 7 8§ p-Effective area = 20000 m2 “
log, [E, (GeV])] (E>1TeV)
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Slgnal

o

Simulation ”

Muon
: 2 Hs signal :
Fires [] 100 modules
- 40K decay

130 kHz contmuum

.'Bioluminesden'ce |
' - Continuum D30 kHz

Bursts
. > MHz-

AII data sent to shore

- Several software
trlggers |mplemented

S ' | 19_”, 0.3 p.e. threshold
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'_ ‘Bioluminescence

- U Rate monito

Run 12892 MILOM (SumSlice,arsth=0.5pe,MinimumBias

Rate (kHz)

Ll

N
o = O

4080 4100 4120 4140 4160 4180
time since Runstart (sec)
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Mean rate on Ime 1

Line 1
Floor 1 (bottom, ~2400 m)
Floor 25 (top, ~2040 m)
March 2006 - May 2008 (more than 2 years!)
E 1000 ;gg“ ERIEE T o o o o T T T T I T —E|-
X 900 —
a = — Line 1 Floor 25 : Depth = -2037m _E
¢ 800 ? » — Line 1 Floor 1 : Depth = -2386m =
g 700 B —
2 00| 3
= =5 =
500 F— - =
E =
400 |=- =
300 3
200 = —
100 é AL IV j ﬁiiih !;il iﬁ;
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Date
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March 2006

'First line .

? i\‘“ "I;‘ (
IU ‘\|q| \\

Main
Electro-Optic
Cable

Junction Box
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September 2006
Line 2

Main
Electro-Optic
Cable

Junction Box

Rencontres de Blois
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January 2007

5-lines

/. oLs
Main = [ /

Electro-Optic
Cable Interlmk

Cab7

Junction Box
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December 2007

10 .lines"

Main BLi1 %

Electro-Optic
Cable Interlmk

Cab7

Junction Box
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May 2008

12 lines"’

Connexions are
imminent. !

i %, P
:
14
.
i |
L =

Main
Electro-Optic
Cable

Junction Box
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RIS Other smences

hydroph(zans-a1-14 09:1 4:53

Earthquake off shore Le Lavandou
2006 February 09 14:39

al

W

tal NS

hme in sec

hydrophc

hydrophc

hydrophol

Seismometer
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Atmospherlc muons

74 (m) : ; z (m)

ANTARES preliminary 2006
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Atmospherlc muons

Z (m)

Height (m)
S

[ I — | [ —— | [N — | [N I —
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Conclusion
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Atmospheric muons

Depth intensity relatlon

e 1 line data
e 50d. | |
e Strong cuts
Absolute’ flux

measurement
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Atmospheric muons

5. Ime data

10 runs in February 2007
‘All reconstructed events
- No quality cut-
Data/simulation agreement (M10% :
+ Too good ? Theoretical uncertainti’ZO%

Preliminary B s L
% — 5-lines data

e e
1= o
= =
£ (=2

—— MonteCarlo

— b5-lines data
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~ The search for neutrinos -

Depth : 2400 m
E>1TeV

atmospheric muons

10 6
/7 | 10
[ muons induced
10 . by atmospheric .
- neutrinos

08 06 04 02 0 -02 -04 -0.6 -08 -1

Cos(0,)
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Atmospheric v
5 line data

Preliminary study

Code initially used for online réconstruction_
~ Resolution and efficiency not o*al;..

Simple x2 fit (no pdf)
Default calibration

Slmulatlon ,
e Atmospheric | : Korsika (QGset) + “Hoerandel”
. "o ‘Atmospheric v : Bartol model

X2 cut applied + at least 2 lines fired

4 Mdre s’bp-histif:ated analysis under study...

Rencontres de Blois
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* 5 line data subsample :
e ~ 12x10° triggers (May. — Dec. 2007)

3 Atmospheric [ |+ 100 days of active time

Data Cos0 >0
[10.8 evt/day

2]
E

7]

(==]

—
(=]
&

Rate (Hz)

TTT [T TTT[TTTT]TTTT[TTTT]x

Dashed ..... MCtruth
Preliminary : : =
N 0 01 02 03 04 05 06 07 08 08 1

1 08 - 06 -04 -0. . . . —
cosb
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Atmospherlc V

10 line data

A neutrino candidate

Zenith : 122.7
Fit on 3 line(s)

Run 31783 Frame 17925

Mon Feb 4 18:50:52 2008

Trigger bits 80000020
Line 1-10 Physics Trigger tu

123456 photons

ada &

Abos 5000

Line 3

ol PITITS IR
500 1000 1500 2000 - - 500 1000 1500 2000

tirme {neac) time {naac)

Line 4

500 1000 1500 200
time (neec)

&
B50F -
2

oo
350

1000 1500 200 - <500 0 500 1000 1500 200 E E 1000 1500 200
time {nsec) time {neec) time {neec)

[1] 500 1000 1500 2000
tlme (neec)
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Atmospherlc V

10 line data

Run 33754 Frame 112869
Fri Apr 25 09:24:09 2008
L Trigger bits 80002020
Zenith : 42.9 Line 1-10 Physics Trigger |
Fit on 5 line(s)

123456 photons

M RREN RN RN R o i i i i MEWIE RN AR RN SR R PRI NIRRT FRREE FTRT SR R
0 500 1000 1500 2000 - E 500 2000 - E 500 2000 - E 1000 1500 2000
time (nsec) time (nsec) time (nsec) time (nsec)
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Atmospherlc vV

10 line data

Run 30538 Frama 82433
Set Dac 4 12:36:39 2007
Trigger bits SOOD0D2D

Line 1- 10 PhyElce Trigger

M OH Mo
1 B B B &

Zenith: 51.9
Fit on 4 line{s)

1234 55phatam
L L O

+

o SETRY FTEEE P PR FETEY T STREE PR FEETE FETEY FTEE P PP T PP FTRE PR e SEETH FETEY TR T PR e
{0 W0 0 300 W0 130 AO0 | [0 00 00 30 1m0 130 Am | - 100 1W0 Am | - 100 1.0 0D
Hrre [rmech Hrrar [rawech e [rawech Hrre [rewech
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Atmospherlc V
10 Ime data - a flrst Iook-l

Dec 2007 — Apr 2008
100 active days
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- Antares status

1 line data - 2006 — Depth intensity relation

5 line data - Feb-Dec 2007
15 millions of triggers on disk

170 days of data analysed . _
Good agreement with atmospheric

Neutrinos reconstructed

-

- 10 line data - Dec-April 2007
100 days of data, > 300 neutrinos identified

' _-An'al,y_sis:i-n progress, systematics under study

+ 12 + 1 lines deployed, May 2008
Detector qpmpletion imminent

- ‘Ready for source search !

Rencontres de Blois _ _
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32.5 m DIAMETER

. i'__-'.'l' T

o

Since 1996 SREENEEE Since 2000  f  WKSSRE
* . Datataking [ R&D N 2ylos, Greece
. | (1150 members | | | - 5:::?&8%%53@

r
N

& W
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The KM3NeT consortlum

8 countrles, >30 institutes-
Smce sept 2006 on ESFRI roadmap

FP6-2006-2009 - ' £P7 - 2008.201"

DeS|gn study ' aratory phase
Get the best of the 3 * Prepare the future
pionneering . collaboration

“experiments | > Study funding
. * .CDR pub | scenarios :
-~ (April 2008) Define a production
..-» Toward the TDR - model ~
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“Strong links with ESONeT/EMSO

' (ESFRI
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- Configuration studies (CDR)
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The CDR reference detector

Not the fmal design

15 x 15 “lines”
Spacing 95 m

T IIIIIIII T lIlIIIII rrrrirm I IIIEIIII LI

1119

©  Simulation Results
— Parameterisation
_Each “Ime” -
. 37 ophcal module
Spacmg 15. 5 m

'  Each OM : .21 x 3” PMTs

Instrum. Vol = 1 km3

' ' Effective area

of reference
detector

| T IHIIIII T IIIIHII T IIIIIIFI T IIIIIHI T T TTTIT

| llIIl]I.l 1 l[llIIlI | lllllJlI | IllIIIlI | lllJIllI

TST TTTITT

electronics

| .| llIlIII 1 llilllll 1 IIIIIIII 1 Illillll I 1 1111l
10° 10* 10° 10° 107
E, (GeV)

300 400 200 l.'l 200 400 BDO
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v, EZ flux limits (90% c..) |

 Point source sensitivity

Conclusion

T TR ™™\ iy batter than
5 S MACROGyrs Icecube ?
N 2405 | seenenens ANTARES 1yr w/0 sys : -
1 3 lceCube 1 yr o e Larger
5 photocathode area
§10£ | * Better angular
w resolution
Ll B " '3.".'::\ L
a 9 a @ e

-
o
&

L ] Ll __1 |. 1 1 I L Ll ] 1 L1 | 1 1 |. Ll 1 I | — ] L_L__1 |. 1

10° 80 %0
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lefuse fluxes

* Hypothesis
e E2vy spectrum
°* v,— ponly
e MC energy

S
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=
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Amanda 1y
— Antares 1y

WB limit

E2 dN/dE [GeV cm™? s sr-

—
<
o <]

KM3NeT 1y

—
-
w

107 £

| IIIIIII| | IIIIIII| | IIIIIII| | Illllllrp-"'fl 11 III| | IIIIIII| | IIIIIII| | W
10 10* 10° 10° 107 10® 10° 10
E, [GeV]

—tt

<
=k
=]

Rencontres de Blois

23 Mav 2008 Th. Stolarczyk — v in the Northern hemisphere




~ Dark Matter Sensitivity -

| x;’ annihilation in Sun
Scan of mSUGRA
parameter space

-4 3 N N I« 4 11 | | S T | I l‘::'- L 1 | o] [ e L | ' 1 T :.: e e
% 100 200 300 400 500 600 700
~ m, [GeV]
Antares KM3NeT Out of detectability

log_(s.i. WIMP-proton cross-section [cm?] )
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| F_ - Timeline towards constru'c'tiqn_"'

Design Study

Construction phase
Data taking
. CDR TDR
gt Final

prototyping

Note: “Construction” includes the final prototyping stage
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\Y, fastronomy opens a new
window on the Universe...
© DVP
8 “‘Macro
SuperK

o Amanda  cecubSHN HH

'_ e the wmdow has never:
been so wide open !
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