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Y NEUTRINO TELESCOPE NT-200
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BAIKAL OPTICAL MODULE
Phototube 'QUASAR'

The transit time differences due to
geometrical path length < 1 ns.

Signal transit time distribution < 2 ns.

Single electron resolution < 70 °/,

Time jitter for {p.e. illumination
is typically ~ 3ns (FWHM)

Gain > 108

hAm’J /‘f.ﬁ ﬂﬁ.ﬁh. - s :



OPTICAL PARAMETERS

¢ ABSORPTION:
) Lo(490nm)=(22 + 2)m

e SCATTERING:
Ls(490nm)=(16 =+ 70)m

e SCATTERING FUNCTION:

cos(f) = 0.85 + 0.92

e LIGHT VELOCITY:
1/V(350nm)=4.68 ns/m) . | __ .
1/V(600nm)=4.51 ns/m& -
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N, (1) - retraction index
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NT-200(1998) - RESULTS
e upward going atmospheric neutrinos

e WIMPs - search for excess of muons
from the center of the Earth

e relativistic magnetic monopole (§>08

e diffuse flux of high energy neutrinos
(E, > 10 TeV)
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Cherenkov mode with NT-200 (1998-2000)
Scintillator mode with hydrophone (2000)
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events

i

60

50 |

@l

30

20 |

10 |

Angular Resolution for Nearly Vertical
Muons (0<20%) : 6 = 4.3°
#

x/ndf 2682 / 17
Constant 64.68

Mean 7
Sigma 4.344
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NEUTRINO INDUCED EVENTS
(1998)

Live time - 234.6 days

Off-line trigger - 6/3  5.7-107 140

Reconstructed as
upward-going muons  2.5-10° 140

34 3y (29
Cuts 1 - 11 (35) 31 )

Background (MC)
Atmospheric muons  (9.6-10%)+1.1- iO
Reconstructed as
upward-going muons (4.63:10°)> 5 108
Cuts 1 -11 (0) - 3



FIRST OBSERVATION
2000}/

EAS ARRAY + HYDROPHONMNE

TOP VIEW

Im
HYDROPHONE
£ (15-100)KHz
NT-200 Seintitlators (50cmx50cm x5
' plastic
il 'wet above Quasar-330 tufes
of SMECA

EAS TRIGGER - 4-FOLD COINCEDENCE

RATE OF EAS TRIGGER 3 hour”

ENERGY THRESHOLD - 109,y

RATE OF EAS TRIGGER + HYDROPHONE 0.45 hour
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WIMPs
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Table 2: 90% C.L. upper limits on the muon
flux from the center of the Earth for six re-
gions of zenith angles obtained in different ex-

periments
Baikal Limit (10 cm 2 sec 1)
Half- | Data| Back- | Baikal |Baksan| MACRC
cone ground | >10GeV | >1GeV | >1.5GeV
30° 12 11.1 9.6 - 2.01
25° 9 9.1 4.0 3.2 1.56
20° | 7 7.2 2.9 2.1 1.28
15° 4 4.4 2.0 - 1.03
10° 2 1.5 2.4 0.93 0.66
5° 1 0.5 1.4 0.54 0.51




Flux limit (10™ em™ s™)
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BAIKAL

Kamiokande
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ELECTROMAGNETIC AND
HADRONIC SHOWERS

N,=10°E,(GeV) - Cherenkov photons

NEUTRINO-NUCLEON
SCATTERING

n(n) + N L.+ 17 (1) 4+ hadrons,

n(p) + N NG (7)) + hadrons,

l=e, pu, 7

W - RESONANCE

Ve +€ — W — anything

resonant energy - 6.3-10% GeV,
resonant cross section - 5.02-1031cm?2,
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Nawy ~ 10° E, (T58)




EXPERIMENT

NT-200(APRIL(98) - FEBRUARY (99))
234.6 days of effective data taking

155578 events

CONF.1 (Ng, = 77, 57.9 days)
- 63540 events, Npiji™ = 45

CONF.2 (N, = 60, 145.8 days)
- 83319 events, Njif™ = 37

CONF.3 (N, = 49, 30.9 days)
- 8719 events, NjI{™ = 24
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F(<E)/F(<10* TeV)

The fractions of expected events induced by dif-
fuse v, fluxes with spectral indexes v=1, 1.5, 2, 2.5
within energy range 10 TeV<E, <E.
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THE 90 % C.L. LIMITS OBTAINED WITH
NT-96(70 days) + NT-200(234.6 days)

DIFFUSE NEUTRINO FLUX
(2, ~E™2, 10 TeV < E < 10* TeV)

(Ve + Ve) : (vy +Uy) =1:2
q’p = Eﬁz(AyE + Ayﬁ) — AUEE_z(]. + 2)

GeV
2 ; —6
B, 5 <(13+19)-107% ———
W-RESONANCE
Eres = 0.3 Pev
_ (Mw+2T 2 Mw_zr)z =
AE = Mgt (Muo2l) _ 1.3 PeV

& =1.12-10"3le¢m 2 - mean cross-sectio
(with shower in final state)

®; < (1.4+1.9)-1071? (cm?.s-sr-GeV)™



E* ¢(E), GeVem™ s~ sr™

Natm.
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HIT MULTIPLICITY ANALYZING
APPROACH

« additional statistics of 1999-2000 year

E2€I>ye+pe < 61077 (cm ™25 1sr~1GeV)
(diffuse flux)

Py, < 6-107%%(cm?s lsr1Gev)
(W-resonance)

SHOWER COORDINATES AND ENERGY
RECONSTRUCTION |

e Vo rise due to more effective back-
ground suppression

e search for model independent differ-
ential diffuse HE-neutrino flux
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EXPECTATIONS
E, = (200 TeV =+ 10° TeV)
V = (10° m?® + 3-10" m?)
DIFFUSE NEUTRINO FLUX
P, ~ E—2, Ve : vy =1:2
For 2.4 events/year expected:

E%®, =35-10""GeV - (cm?-s-sr)”]

BACKGROUND

Npg = 8 events from atm. muons



S UMMARY

CURRENT ACTIVITY
. DATA TAKING, KEEPING FULL DETECTOR ON

. DATA ANALYSIS - Vo WIMP, MONOPOLE,
VERY HIGH ENERGY NEUTRINOS

« ENVIRONMENT STUDIES
R&D
«DETECTION ACOUSTIC SIGNAL FROM VERY
HIGH ENERGY NEUTRINO INTERACTIONS

. NEW VERSIONS OF OPTICAL MODULES,
UNDERWATER ELECTRONICS, DATA
TAKING SYSTEM (FIBER OPTIC)

« MORE LARGE - SCALE NEUTRINO DETECTOR,

DEVELOPMENT OF ADDITIONAL STRINGS
TO SEARCH FOR SHOWERS PRODUCED
BY VERY HIGH ENERGY NEUTRINOS




