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4J. Bouchez, Moriond 1997

Three indications of υ oscillations
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J. Bouchez, Moriond 1997

Jacques’ conclusions in 1997
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NOMAD and CHORUS at CERN WANF (1993-2000)
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The NOMAD experiment (1993-2000)
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NOMAD Collaboration in 1994
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The NOMAD drift chambers
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Drift chambers are used to reconstruct the charged tracks and are the target. 
They have to be massive enough to obtain an important number of neutrino interactions but 
light enough to minimize the multiple scattering. 
The active target (3 tons) is composed of 44 chambers. 5 additional chambers are installed 
individually inside the TRD region and are used to improve the lever arm for tracking and for a 
better extrapolation of the tracks to the rest of subdetectors. Each chamber is composed of 3 
planes of sensitive wires. The precision on the position of a hit in the chambers is <200 
micrometers vertically and 2 millimeters horizontally (perpendicular to the beam). The drift 
chambers were build in CEA-Saclay by the DAPNIA.

Each drift chamber has an active area of about
3 m! 3 m and consists of four panels enclosing 3
drift gaps of 8 mm (see Fig. 2) filled with an
Ar(40%)–C2H6ð60%Þ gas mixture at atmospheric
pressure. The central gap (Y plane) is equipped
with 44 sense wires parallel to the X axis and the
outer gaps have 41 wires at $51 (U plane) and þ51
(V plane) with respect to the X axis. For a high
momentum track crossing the chambers along the
Z axis, the Y coordinate is obtained from the Y
plane whereas the X coordinate is calculated
combining the U and V plane measurements.

Because of the small stereo angle, the resolution in
X is about 10 times worse than the one in Y :

We start from a mechanical description of the
drift chambers, while a detailed description of the
drift cell will be given in Section 2.5 (Fig. 4).

2.3. The panels

The design was studied in order to get self-
supporting chambers which act as a neutrino
target. The challenge was to obtain a rigid and
flat surface of 3! 3 m2 which is at the same time as
‘‘transparent’’ as possible to particles and massive
enough to yield a significant number of neutrino
interactions. For these reasons, the panels have a
composite sandwich structure of low Z materials.
Each of them is composed of two 0:5 mm kevlar-
epoxy ð0:57 kg=m2Þ skins surrounding an aramid
honeycomb core structure ð32 kg=m3; 15 mm
thick). Other solutions like polystyrene skins with
rohacell or polystyrene foam have been tested and
excluded because of rigidity and flatness considera-
tions, although both solutions worked for small
area (less than 3 m2Þ prototypes.

The total amount of material in each panel
corresponds to 0.5% of a radiation length. The

Fig. 1. A sideview of the NOMAD detector. Z axis is horizontal and nearly coincides with the neutrino beam direction. Y axis is
vertical and points to the top of the figure. X axis is along the magnetic field direction.

Fig. 2. A sideview of one NOMAD drift chamber cut by a
plane orthogonal to the X axis.

M. Anfreville et al. / Nuclear Instruments and Methods in Physics Research A 481 (2002) 339–364342
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IDI 5}.5

to reach the maximum sensitivity in the up - 0, oscillation search. OCR Output

that we plan to continue data taking during the years 1996 and 1997 in order

NOMAD is now steadily taking data and we wish to inform the Committee

electrons and muons have been identified.

Neutrino interactions have been reconstructed (see the example of Fig. 1), and

tons. The performances of all the subdetectors are up to expectations.

The NOMAD detector is now functioning well with an active target of about 3

L; \

Neutrino facility will run until the end of 1997.

As stated in the minutes of the Research Board 94»219, the West Area

Sydney ANSTO, Sydney, UCLA, Zagreb.
Moscow INR, Padova, Paris 6 8 7, Pavia, Pisa,, Saclay CEN,

Cl§.PI·~.l Pjgz, tj Florence, Harvard, John Hopkins, Lausanne, Melbourne,
gzip Amherst, Annecy LAPP, Calabria! CERN, Dortmund, Dubna [INR,

/0 YR; \ T I
NOMAD COLLABORATION

g E MEMORANDUM

Q/ER ,1)
SC00000622 26 July 1995

gm/meiiaLIONE m lllllllllIllllllllllllllllllllllli
CERN LIBRARIES, GENEVA

-1 J 1 1 J €:'3P"`LCA O

(actually NOMAD took data also in 1998)
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DC performance
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Track reconstruction details are given in the
next section. Our alignment procedure is based on
the residual distributions of reconstructed tracks
(a residual is the difference between the hit
coordinate and the reconstructed track coordinate
at a given measurement plane). Initial wire
positions are first taken from the geometers’
survey and the mechanical measurements, and
then corrected to minimize any systematic offset in
an iterative way: typically 3–5 iterations on
100,000 muons samples are needed for the
procedure to converge.

The procedure then focuses on the time-to-
distance relation. A model used to describe the
main time-to-distance relation is shown schemati-
cally in Fig. 10: ionization electrons first drift
parallel to the strip plane with velocity V1 and then
radially to the wire with velocity V2: For each
plane these 2 velocities are extracted again by
minimizing offsets in signed residual distributions.
The dispersion of V1 values measured for different
planes was found to be 1.7%.

The z positions of the measurement planes are
also updated during this global alignment procedure.

At the end of this procedure (typically 10–15
iterations over samples of 100,000 muons) the
distribution of the residuals for tracks perpendi-
cular to the chambers is shown in Fig. 11. This
distribution has a s of about 150 mm (for normal
incidence tracks) and confirms the good spatial
resolution of the NOMAD drift chambers. The
spatial resolution averages to 200 mm for tracks
originating from neutrino interactions (the average
opening angle is 71). The dependence of the
resolution on the drift distance and the crossing
angle f is shown in Fig. 12. At small drift
distances, the angular dependence is essential due
to the electronic threshold (see Section 3.1). At
large drift distances, because of the non-unifor-
mity of the electric field near the strips, the angular
effect is enhanced.

6.2. Efficiency

The drift chamber efficiency and its dependence
on the track angle and track position in the drift
cell were carefully studied using muons crossing
the detector between two neutrino spills.

The inefficiency was computed as a function of
the x coordinate (along the wire). The results are
given in Fig. 13. This distribution can be well fitted
by a constant (E2:4%) and three Gaussian
functions with a width of E6 mm centered at the
supporting rod positions. As a result, the efficiency
in the region between supporting rods is
eminE97:6% consistent with our expectations and
we confirm that the inefficiency is caused mainly
by the presence of the rods.

Fig. 10. A model used to describe the drift of electrons in the
drift cell.

Fig. 11. Residuals for a sample of normal incidence tracks
similar to the ones used for the alignment of the drift chambers.

M. Anfreville et al. / Nuclear Instruments and Methods in Physics Research A 481 (2002) 339–364 353

Further studies show that the major efficiency
loss is not due to the absence of the hit in a
measurement plane but due to the non-Gaussian
tails in the residual distributions. If one extends
the road for the hit collection during the track
reconstruction a maximal drift chamber efficiency
of emaxE99:7% can be obtained. One can also
study the efficiency as a function of the track
position in the drift cell (Fig. 14): the main loss
occurs at the edge of the cell where the drift field is
less uniform (see Fig. 5).

There are other hardware effects which cause
efficiency losses: planes with short circuits between
strips, disconnected field wires, misalignment of a
wire with respect to the facing strip band. These
effects have been studied in detail (see Fig. 15 for a
particular example) and the following typical
values have been obtained:

* planes with short circuits between strips:
efficiency loss E40%;

* disconnected field wires: efficiency loss E10%;
* misaligned strip bands: efficiency lossE10–15%.

We did not notice any correlation of the loss in
efficiency with oxygen contamination in the gas
mixture or chamber leak rate.

Fig. 12. The dependence of the track residuals on the drift
distance for different crossing angles.

Fig. 13. The inefficiency ð1" eminÞ as a function of the x
coordinate (along the wire). Peaks correspond to the
wire supporting rods. The small bumps in the second (pl1)
and third (pl2) planes are due to spacers used as chamber
supports.

Fig. 14. The dependence of the hit finding efficiency on the
track position in the drift cell.

M. Anfreville et al. / Nuclear Instruments and Methods in Physics Research A 481 (2002) 339–364354
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Typical neutrino interactions
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The analysis strategy
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1.- Likelihood techniqueLikelihood technique

2.- Blind analysis: signal region (2.- Blind analysis: signal region (boxbox) definition) definition

3.- Data simulator corrections Data simulator corrections
4.- Background prediction for positive candidates4.- Background prediction for positive candidates
and negative candidates outside the signal regionand negative candidates outside the signal region
5.- 5.- Box Box openingopening

Today we can safely say that the difficulty of the analysis 
had been largely underestimated in the NOMAD 

proposal. This “crisis” led to (forced us to) the 
development of new ideas, which are now commonly 

exploited in modern neutrino experiments.
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Tau decay channels analyzed
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!Electron channel:

" Select prompt electron (no other prompt leptons allowed)
# Background sources:

"eCC natural beam contamination (~1%)
"µCC with unidentified muon
"NC

!Hadronic channels:
" Select most isolated hadron(s)
# Background sources:

"e and "µCC with unidentified prompt lepton
"NC

# conversions
Dalitz decays
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Fig. 2. Signal and background topologies in NOMAD: a) NC background; b) ντ CC
signal with subsequent τ decay; c) νµ(νe) CC background. The square indicates the
reconstructed “primary” vertex for ντ CC interactions. The effect of the τV selection
on νµ(νe) CC topologies is discussed in Sections 5.3 and 5.4.

4 Analysis principles

From the kinematical point of view, ντ CC events in NOMAD are fully char-
acterized by the (undetected) decay of the primary τ . The presence of visible
secondary τ decay products, τV , distinguishes them from NC interactions,
whereas the emission of one(two) neutrino(s) in hadronic(leptonic) τ decays
provides discrimination against νµ (νe ) CC interactions (Figure 2). Conse-
quently, in ντ CC events the transverse component of the total visible mo-
mentum and the variables describing the visible decay products have different
absolute values and different correlations with the remaining hadronic system,
H , than in νµ (νe ) CC and NC interactions. The optimal separation between
signal and background is achieved when all the degrees of freedom of the event
kinematics (and their correlations) are exploited.

A rejection power against backgrounds of O(105) is required from the kine-
matic analysis in order to match the data sample size (Section 3). In addition,
the potential ντ signal allowed by limits from previous experiments [20,21]
is at least by a factor of 0.0025 times smaller than the main νµ CC com-
ponent. Therefore, the ντ appearance search in NOMAD is a search for rare
events within large background samples. This imposes severe constraints on
the analysis techniques. In order to obtain reliable background estimates we
have developed methods to correct Monte Carlo (MC) predictions with exper-
imental data and we have defined appropriate control samples to check our
predictions.

This paper describes a new search for ντ CC interactions in the hadronic τ
decay channels h−(nπ0)ντ and h−h+h− (nπ0)ντ , for a total branching ratio
of 64.7% [25]. The analysis focuses on DIS events, defined by a cut on the total
hadronic momentum recoiling against the visible τ decay product(s), pH > 1.5
GeV/c.

Neutrino interactions in the active target are selected by requiring the presence

7
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Tau kinematical selection
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• Charged Current Background rejectionCharged Current Background rejection: Kinematic configuration in the
plane perpendicular to the incoming ! direction
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THE METHOD
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• Do it for DATA (DS) and MC events (MCS)
• Backgrounds and signal efficiencies are corrected: # = #MC $ #DS/#MCS
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Likelihood integral distribution Bin    N!    Exp. Bckgnd    Data
#############
  I      817       4.4 ± 1.9         3
 II    1205       2.4 ± 0.8         2
#############
Tot  2022       6.8 ± 2.1         5

$! = 0.6 %

No oscillation evidence
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P(!µ "> !#) < 2.2 $ 10"4,  90% C.L.

Using prescription of G. J. Feldman and R. D. Cousins
Phys. Rev. D57 (1998) 3873
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NOMAD final tau appearance result
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Limits on sin22! at high "m2:

      95 DATA: sin22! < 4.2 # 10-3   [Phys. Lett. B431 (1998) 219]

95-97 DATA: sin22! < 1.2 # 10-3   [Phys. Lett. B453 (1999) 169]

95-98 DATA: sin22! < 4.4 # 10-4   [Paper in preparation]
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      95 DATA: sin22! < 4.2 # 10-3   [Phys. Lett. B431 (1998) 219]

95-97 DATA: sin22! < 1.2 # 10-3   [Phys. Lett. B453 (1999) 169]

95-98 DATA: sin22! < 4.4 # 10-4   [Paper in preparation]
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NOMAD final tau appearance result
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Fig. 14. Contours outlining a 90 % CL region in the ∆m2 − sin2 2θ plane for the two-family oscillation scenario. The NOMAD νµ → ντ

(left) and νe → ντ (right) curves are shown as solid lines, together with the limits published by other experiments [20–24]

38

NOMAD Collab., Nucl.Phys. B611 (2001) 3-39

No evidence for oscillations
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NOMAD results (SPIRES)

• 35 published papers

• Some examples:

• Final NOMAD results on muon-neutrino ---> tau-neutrino and 
electron-neutrino ---> tau-neutrino oscillations including a new search 
for tau-neutrino appearance using hadronic tau decays. NOMAD 
Collaboration (P. Astier et al.). CERN-EP-2001-043. Jun 2001. 46 pp. 
Published in Nucl.Phys. B611 (2001) 3-39

• Search for nu(mu) ---> nu(e) oscillations in the NOMAD experiment. 
NOMAD Collaboration (P. Astier et al.). CERN-EP-2003-038. Jun 2003. 
19 pp. Published in Phys.Lett. B570 (2003) 19-31

• Measurement of the Lambda polarization in nu/mu charged current 
interactions in the NOMAD experiment. NOMAD Collaboration (P. 
Astier et al.). CERN-EP-2000-111. Jul 2000. 31 pp. Published in 
Nucl.Phys. B588 (2000) 3-36
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A few years later... in 2000
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PROCEEDINGS 
SUPPLEMENTS 
www.clsevicr.nl/Iocate/npe 

Status of present neutrino experiments at accelerators and reactors 
3. Bouchez a 

aDAPNIA/SPP, CEA Saclay, 
F91191 Gif-sur-Yvette Cedex, France 

We give a status report on the present neutrino experiments at accelerators (NOMAD, CHORUS, NuTeV, 
LSND, KARMEN) and at reactors (CHOOZ, Palo Verde, MUNU). The emphasis is put on oscillation searches, 
but other physics topics are also briefly reviewed. 

1. I N T R O D U C T I O N  2. HIGH ENERGY ACCELERATORS 

As requested by the organizers, this review is 
restricted to the present experiments using man- 
made neutrinos, that is at accderators and at 
nuclear reactors. The future experiments are re- 
viewed in the next contribution by Furio Bobisut. 

Present experiments at high energy accderat- 
ors are short-baseline experiments (L/E around 
0.1 km/GeV) and are sensitive to flavor oscilla- 
tions governed by ~rn 2 above 1 eV 2. NOMAD 
and CHORUS at CERN have searched for u¢ ap- 
pearance in the SPS v~, beam, while NuTeV at 
FNAL has measured sin 2 0v¢ with high accuracy 
using their new sign-sdected neutrino beam, and 
puts direct limits on ~ oscillations. 

Low energy proton beam dumps at Los Alamos 
(USA) and at Rutherford (Great-Britain) have 
been used for several years to look for ~, -+ ~e 
oscillations. A positive signal seen by the LSND 
experiment at Los Alamos is not confirmed (but 
cannot be excluded) by the KARMEN experi- 
ment at Rutherford. It would correspond to a 
~m 2 value between 0.2 and 2 eV 2. 

Present experiments at nuclear reactors, loc- 
ated 1 km away from the source, are now long- 
baseline experiments (L /E  around 300 km/GeV) 
and are sensitive to 6rr~ ~ values below 10 -3 eV 2. 
The CHOOZ experiment, located in France, has 
now published its beautiful final results, exclud- 
ing Pe oscillations clown to 7 10 -4 eV 2, while Palo 
Verde (USA) has some preliminary results show- 
ing no sign of oscillation. 

2.1. C E R N  e x p e r i m e n t s  
NOMAD [1] and CHORUS [2] both look for u~- 

appearance in the SPS u t, beam, but use quite 
different techniques : 

CHORUS uses an active target made of 800 
kg of emuisions, complemented by a tracker 
(scintillating fibers and chambers) followed 
by a magnetized iron spectrometer for muon 
identification and measurement. The main 
signal for this experiment is the production 
of a r in the emulsion followed by its decay 
into muon. The muon track is extrapolated 
backward till the interaction vertex and a 
kink is looked for near this vertex 

NOMAD uses drift chambers as an active 
target, complemented with transition ra- 
diation detectors and an electromagnetic 
calorimeter to identify and measure elec- 
trons and photons; muon filters equipped 
with drift chambers identify and measure 
the muons downstream. Mthough this de- 
tector has a high granularity, it cannot de- 
tect the produced r ,  and the main signal 
here is an electron produced by the r decay 
accompanied by a large missing transverse 
momentum (carried away by the final neut- 
rinos). 

Both experiments are also sensitive to hadronic 
tau decays and use them to improve their sensit- 

0920-5632/00/$ - see front matter © 2000 Elsevier Science 13.V. All rights reserved. 
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Table 5 
Summary of cross-section measurements done by KARMEN and LSND, together with typical theoretical 
predictions. The last column indicates the neutrino source: DIF is for pion decays in flight, DAR for 
pion decays at rest. For the last reaction, u stands for the sum of us and p~. All cross-sections are given 
in 10 -42 cm 2 
Reaction 
12C(u~,, ~-)12N 
12C(u,,, ~- )12 N 
12C(us, e-)12N* 
12C(us, e-)12N 
12C(u, u')12C • 

KARMEN 

5.1 ± 0.6 ± 0.5 
9.3 ± 0.4 ± 0.8 
10.9 ± 0.7 ± 0.8 

LSND 
66. ± 10. ± 10. 
1120 ± 30 =k 180 
5.7 ± 0.6 ± 0.6 
9.1 =k 0.4 ± 0.9 

THEORY Decay 
84. DIF 
2050 DIF 
6.3 DAR 
9.3 DAR 

DAR 

Table 6 
Main characteristics of CHOOZ and Palo Verde 
detectors 

reactors 
Distance (m) 

th. power (GW) 
detector 

n detection 
mass (tons) 
rock (mwe) 

backgrd ( /day) 
Esignal 

signal ( /day) 
signal/noise 

CHOOZ Palo Verde 
2 

1114//998 
8.5 

sphere 
Gd 

5 
300 
1.2 
0.7 
24 
20 

3 
890/890/750 

11 
cells 
Gd 
12 
32 
22 
0.1 
17 
0.8 

G. Fogli's contribution to this workshop. 
Palo Verde has obtained preliminary results 

[24] based on 72 days of data taking which show 
no evidence for oscillations. Their exclusion con- 
tour goes down to 2 10 -3 eV 2 at full mixing and 
excludes sin 2 20 values above 0.6 for high 5m 2 
(the corresponding limit being 0.1 for CHOOZ). 

More details on oscillation searches at react- 
ors can be found in L. Mikaelyan's contribution 
to this workshop. 

4.2.  N e u t r i n o  m a g n e t i c  m o m e n t  
Reactor neutrinos are equally used to put the 

best direct limits on the ue magnetic moment. 
The MUNU experiment, described in J. Busto's 
contribution in these proceedings, should reach a 
sensitivity of 5 10-11/~ B within a year. 

5. C O N C L U S I O N S  

Most experiments described above have 
reached or are near completion, so that  the 
overall picture for neutrino oscillations is not 
expected to change in the near future. 

At high energy accelerators, no u~, -~ u¢ os- 
cillation has been observed, and the final limit 
on oscillation probability wiLl be near 10 -4 , an 
improvement of more than a factor 20 over previ- 
ous limits. The expertise acquixed in both detec- 
tion techniques, and in particular the tremendous 
improvements done by CHORUS on automated 
emulsion processing, will be very useful to the 
future long baseline experiments at Gran Sasso 
such as OPERA and ICANOE in their search for 
~. interactions. 

The LSND effect will need new ex15eriments, 
such as BooNE, for a definite cross check (see 
F.Bobisut's contribution). 

For reactor experiments, the ittture is to even 
higher distances with deep underground detect- 
ors, with the prospect of testing by a terrestrial 
experiment one of the oscillation scenarios (MSW 
at large angle) which can explain the solar neut- 
rino deficit. 

In the near future, new results are expected 
from some of the present experiments, mainly on 
other physics topics, such as charm production 
and new particle searches. 

R E F E R E N C E S  

1. J.Altegoer et al., NIM A 404 (1998) 96 
2. E. Eskut et al., NIM A 401 (1997) 7 
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Four-Seas-Conference, Thessaloniki (2002)

33

From: bouchez@hep.saclay.cea.fr (Jacques Bouchez)
Subject: thessalonique

Date: February 19, 2002 1:33:22 PM GMT+01:00
To: ANDRE.RUBBIA@cern.ch, DANIEL.DENEGRI@cern.ch

 je suis d'accord avec la proposition d'Andre pour le partage entre
neutrinos atmospheriques pour lui et neutrinos solaires (+KamLand)
pour moi.

 ciao,

                           Jacques Bouchez
                             DAPNIA/SPP
                             CEA Saclay
                       91191 Gif-sur-Yvette Cedex
                               France
                       tel: 33-1-69-08-44-69
                       fax: 33-1-69-08-64-28   
                   email: bouchez@hep.saclay.cea.fr

“small or large 
mixing angles ?”
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André Rubbia, ETH/Zürich 2002, Four Seas Conference

Oscillation map - “allowed regions”

Δm2
solar ≈ 10-5 eV2

sin22θ ≈ 0.8 or 0.008
Matter enhanced (MSW effect)

Δm2
solar ≈ 10-10 eV2

sin22θ ≈ 0.8
Vacuum oscillation

Δm2
atm ≈ 10–3–10–2 eV2

sin22θ ≈ 1

Δm2
LSND ≈ 1 eV2

sin22θ ≈ 0.003
νμ→νe

νμ→νx

νe→νx

Electron excess

Muon deficit

Electron deficit

Two-neutrino oscillation cosmological νμ→ντ
100
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CERN-Gran Sasso and OPERA (2006-)
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OPERA Experiment

27

How to Optimize Energy

29

Method and Schematic

28

Target area 
(ECC + CS + 
TT) 

Muon spectrometer 
(Magnet+RPC+PT) 

Brick Manipulator System 

SM1 SM2 Extract Brick and CS, scan CS.
Confirm the event in the ECC brick.
Develop brick and send to scanning labs.
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Expected protons on target: 2.7 E19 
Achieved protons on target: 3.1 E19 

5686&
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Dear all,
we broke another symbolic record: the total number of pot accumulated so far 
(Monday 15 November at 7:00) is 4.008E19 corresponding to 25286 on-time 
events and 4206 candidate interactions in the target.
Congratulations to you all for keeping excellent OPERA running 
conditions...and the run is not over!

Kind regards,
Antonio
____________________________

Prof. Dr. Antonio Ereditato
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OPERA - direct evidence for νμ→ντ !
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OPERA - direct evidence for νμ→ντ !
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First candidate νμ -> ντ    τ--> π- + π0 

!!

38
38Friday, November 19, 2010



Instead of LBL tau appearance...
• Jacques decided to join the Japanese efforts to look for the “third flavor” of a 

different kind. He played a fundamental role in setting up the France-Japan 
Collaboration in K2K, and then contributed to the initial phases of T2K

39

Improved Search for !" ! !e Oscillation in a Long-Baseline Accelerator Experiment
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The Off-axis near detector

The Off-axis near detector (ND280) provides 

• Off axis beam measurement based on CCQE

• beam nue contamination

• Super-K background measurements  (NC!0)

Two target regions : 

• The P0D (Brass/Plastic segmented) : !0  detector 

• The tracker region : Fined grained plastic detector and TPC 

• Both region have passive water planes

Large Calorimeter coverage (Plastic/Pb segmented)

• Additional NC!0 production measurement in tracker and PID, 
hermicity, active veto 

Side Muon ranging detector 

• Neutrino Rate, Side muons, cosmics trigger 

Precise cross-section measurements with very large statistics !!!

5
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ND280 off-axis detector 6
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ND280 off-axis neutrino events 7
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From: "bouchez" <bouchez@hep.saclay.cea.fr>
Subject: RE: Vote for the name of the three liquids project

Date: June 12, 2006 7:31:15 PM GMT+02:00
To: "Andre Rubbia" <andre.rubbia@cern.ch>

 Mon cher Andre,

 Je reconnais bien la ton souci de la precision!
 Ton mail m'a rappele que je devais te demander si tu as essaye de te faire
rembourser ton voyage a Paris pour la these de Maximilien en envoyant ton
billet. Je n'en ai pas entendu parler. Qu'en est-ilexactement?

     Amicalement,

                 Jacques Bouchez
                   DAPNIA/SPP
                   CEA-Saclay
            91191 Gif-sur-Yvette cedex
                    France
             Tel: (+)33-1-69-08-44-69
             Fax: (+) 33-1-69-08-64-28
          E-mail:  bouchez@hep.saclay.cea.fr
-----Message d'origine-----
De : André Rubbia [mailto:andre.rubbia@cern.ch]
Envoyé : lundi 12 juin 2006 18:44
À : Teresa Marrodan Undagoitia
Cc : juha.peltoniemi@oulu.fi; a.bueno@ugr.es; campagne@lal.in2p3.fr;
oberauer@ph.tum.de; BOUCHEZ Jacques; Agnieszka.Zalewska@ifj.edu.pl;
alessandra.tonazzo@apc.univ-paris7.fr; Alexandra.Fueldner@ph.tum.de;
Antonio.Ereditato@cern.ch; Beatrice.vBellen@ph.tum.de;
bellefon@apc.univ-paris7.fr; busto@cppm.in2p3.fr; caren.hagner@desy.de;
christian.cavata@cea.fr; danka@fuw.edu.pl; Dorota.Stefan@ifj.edu.pl;
Franz.Feilitzsch@ph.tum.de; jacdz@mail.cern.ch; katsan@admin.in2p3.fr;
kisielj@us.edu.pl; Manfred_Lindner@ph.tum.de; mauro.mezzetto@pd.infn.it;
mosca@hep.saclay.cea.fr; mwurm@ph.tum.de; n.spooner@sheffield.ac.uk;
raffelt@mppmu.mpg.de; raoul.zimmermann@desy.de; s.davidson@ipnl.in2p3.fr;
timo.enquist@oulu.fi; volpe@ipno.in2p3.fr; Walter Potzel; Marianne Goeger;
Stefan Schönert
Objet : Re: Vote for the name of the three liquids project

Dear Colleagues,

I will try not to confuse the situation but I will vote for two names:
1) for LAGUNA if we retain a name describing the detectors
and
2) for LAUDES if we retain a name describing the facility (the lab)

I hope that my double vote will not be considered as an invalid vote.

best Regards,
André Rubbia

On Jun 12, 2006, at 14:01, Teresa Marrodan Undagoitia wrote:

> Dear Colleagues,
>
> Here you have the list of the names proposed by different people 
> (Thanks to
> them!):
>
>
> 1.  ELSUD  (European Large Scale Underground Detector)
>
> 2.  ELSUR  (European Large Scale Underground detector Research)
>
> 3.  ELNORD  (European Large Neutrino Observatory Research and 
> Development)
>
> 4.  EULADE  (EUropean LArge DEtector?)
>
> 5.  LUDNet  (Large Underground Detector Network)
>
> 6.  LAGUNA  (LArge detector for Grand Unified Theory and Neutrino
> Astrophysics)
>
> 7.  LUDNA  (Large Underground Detectors for Neutrino Astronomy)
>
> 8.  LAUDES  (LArge Underground Detector Science)
>
> 9.  ELO  (European Liquid Observatory)
>
> 10.  SILVANA  (Subterranean Investigation for Large Volume 
> Apparatus for
> Neutrino)
>
> 11.  BELLEN   ( Big European Laboratory for Liquid Experiments of 
> Neutrinos)
>
> 12.  NELSON  (New European Large Subterranean Observatory of 
> Neutrinos)
>
>
>
> As I already told you in the last email, now you have till Thursday 
> 15 June to
> vote for your favorite name.  Please send me the number or the 
> acronym of the
> name that you find the best.
>
> Regards,
> Teresa
>
>

The last email 
I received 

from Jacques
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Thank you very much for your attention !
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