








Magnetic 
spectrometer 10 X0

veto

10 X0

8 3kg8.3kg

SM1 SM2

29 walls (brick walls+TT) each

SM1 SM2

Total target

2668 bricks in each wall

Total target

1.35 kt=154750 bricks



SM1 SM2SM1 SM2

Veto

BMS

Target tracker
Spectrometer:

XPC, HPT, RPC, magnet, , , g

Electronic detector commissioned in 2006



August 2006 first beam
observe first νμ interactions in upstream rocks and detector

ith l t i d t t

Event Number 709821TOP VIEW (Horizontal projection)

with electronics detector
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Event Number 546133TOP VIEW (Horizontal projection)
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Use GPS clocks to synchronize with the beamUse GPS clocks to synchronize with the beam

in future: portable Cs clock (ps precision)



in time window

OPERA

Zenith angle of 
muon track

θy >0

y

y 

θy <0 z

August Run result: 
<θ>=3.4±0.3

Select events around beam (0 < θ < 0.15 rad) direction and check if there are on time



Brick Manipulator System

Portico Spatial precision o(0.1 mm) 
on ranges o(10 m) using

Loading station 
and brick drum

Draw bridge for 
b kD l

on ranges o(10 m) using 
digital camera vision

brick insertionDigital camera 
for positioning

V k hi l

Manipulating 
platform

Vacuum sucker vehicle 
to retrieve bricks

Electric jack to
Storage Carrousel

Electric jack to 
insert bricks



Brick production (BAM) and bick filling in progress

October 2007: 65000 bricks in placeOctober 2007: 65000 bricks in place

Early summer 2008: filling completed (154750 bricks)

October 2007 run started (50 % of nominal intensity)( y)

Will allow to fine tune the brick finding efficiency using

1) the electronic detector (TT, XPC, RPC, HPT, cm ) (
resolution)

2) the changeable sheets (sub mm resolution)



October 2007

Photo T. Strauss



Photo T. Strauss



OCTOBER 2007 RUN











Bern: 5 scanning stations, including that from Neuchatel, moved in June

Dry scanning

Robot allows fully automatized scanning



νμ → ντ sensitivity

full mixing, 5 years run @ 4.5 x1019 pot / year, 1.35 kton fiducial

signal
(Δm2 = 2.5 x 10-3 eV2)

signal
(Δm2 = 3.0x 10-3 eV2)

BKGD

10. 4 15.0 0.76



Swiss group

ETHZ:

•DAQ at LNGS, handling of Oracle data baseDAQ at LNGS, handling of Oracle data base

•Software development, in particular for the calibration of    
the electronic detector (optimize brick finding efficiency), 
m on tracks and moment m charm e entsmuon tracks and momentum, charm events

Bern+Neuchâtel 

•Scanning and analysis of bricks:

NE joins BE in August 2008?

•Scanning and analysis of bricks:                                                     
from test beam exposure at CERN, PSI,NUMI and DESY, to 
optimize scanning, in particular electron identification and 
momentum determinationmomentum determination,                                                    
from CNGS exposure, expect 15 bricks in 2007

•Software development, for brick analysis


