CNGS Beam profile monitoring
at LNGS
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OPERA Detector @

1.25 kton = 150,000 ECC bricks
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A triggered event in OPERA Detector ( one - [ event )
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Event: 9165038610, 14 Jun 2008, 07:12 (UTC), XZ projection
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Event: 8165038610, 14 Jun 2008, 07:12 (UTC), XZ projection
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Distributed CNGS Beam monitoring
at Gran Sasso by CST or CSQ

¥ 1517GeV neutorino
Sa—F2DIRILEF— ~8GeV
8GeV/(2g/cm3)/(2MeV/(gem2 )y=
BNF—T Ik = 20mDE

V from CERN

\V

OPERA

24N 7
X\OPERA-CST/CSQ 50~100 sets/ point Z

Distributing CST or CSQ detectors at the points apart each ~500m along the high
way
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detector design
-4 OPERA Films per 1 detector set.
Same ECC structure as used in Mt. Asama investigation
Compact: 12cm x 14cm x 2cm
2 CS Interleaved by Metal plates (shielding Sub-MeV~MeV
electron)
-Alignment of Films in the CSd: Compton alignment ~1micron
CS to CS : Mechanical accuracy ~1mm or side X-rays like
ECC(~20um).
*Muon detection efficiency > 90% with S/N>10.
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CSd-Compton. Alignment. patterni)()
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Expectation from CHORUS
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Candidate Positions

- Statistical Error < 10% : 100 Rock muons per position.
- Symmetric detector positions to investigate the beam profile symmetry.

- Off axis — flux: drop, Neutrino energy: down—Decrease of the effective target
(Rock)—Larger Area is needed

Precise designing of the position - Wait for Dario and Stefano's simulation.

A case: Assumption Required Area = kx (Flux)?
@ 2.5 muons/CS/ 4.5x10 19POT: (0.56 muons / CS/ 1E19 pot by Dario)

Position Flux Rock muons Sets

~ Om 1 1 40 sets
+ 350 m 1 1 40 sets
+ 800 m 0.87 0.75 54 sets
+1100 m 0.71 0.50 80 sets

Total 40+(40+54+80)x2—=388sets -> 1552 films

Scanning time : VAT LBEIZR - - $970% , 4system — 4+ H
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Micro track
Position
resolution

SUTS3 5%
35x%

Preliminary
Under tuning ...

28x

By K.Morishima
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Possibility of the Vertical Monitoring

Geological Investigation hole.

K =permeabifita [mrsed)
N= porosita ¢

Y = densita geia rocci [trmd]

R 5 T s cwme mmme— oo ——

This measurement is possible Only by Emulsion detector



Application

CNGS : easiest because of its High energy. We
should show the possibility in CNGS at first.

* Beam profile monitoring at Far detector
cite in any neutrino beam line, NuMI.
T2K. But few statistics (cross section , target
region down)
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Making base track
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Evolution of the Scanning Power

Speed in cm?/h
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