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Overview

Aim detect V. appearance in a vu beam sent from
CERN to Gran Sasso (732 km)
— detect V, —V_oscillation
Method: - “classical” neutrino beam: protons on target

+ 2 horns to direct t+ / K* towards Gran Sasso

- detector(s) at Gran Sasso: v, detection efficiency +
background suppression (ICARUS, OPERA)

Boundary Conditions:
- use existing accelerators and equipment, e.g.
ltems under construction for LHC...
in particular: SPS extraction towards TI8—LHC
- ...but do not interfere with LHC !

- no new surface building !!!
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Booster

5 : Proton Synchrotron
#S : Super Proton Synchrotron
AC : Large Hadron Collider



Overview (2)

Hadron stop

- detectors
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Proton Target
beam S

—— e kﬂi‘..”“. 200

I i
0.5 1.5
s N .
: B.3m : !
Ea 434m [/ I

otk \ f 100m _ | :
graphite cylinders 150 KA L=1 km, ¢=2.45m Arrays of
d=4 mm, L=10 cm; (concrete: t=0.5 m) silicon detectors
Az: variable: entrance window: 2 mm Ti
total length: 2 m; exit window: 50 mm steel

helium gas cooled
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Expected Performance W, 1

Proton beam performance
(based on SPS performance in 1997)

> intensity in the SPS 4.8x10'3
> intensity per extraction 2.4x10"3 (10 us, 2 FE, At =50ms)

> protons on target per year 4.5x1019
(SPS operation shared with other fixed target physics, testbeams,
LHC pilot or filling, machine development sessions, etc.)

"1 year”. 200 days SPS operation, 55% overall efficiency
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SPS operational modes N

CNGS cycle: 6 s (<2 injections)

SPS operating for CNGS and
standard fixed target physics
(e.g. testbeams, experiments)

FE e FE
_Tpsps ﬁ\ /* J\ /i
SPS operating for CNGS while / M / b E s
filling LHC ptherkesin e \_/ WY *.
LHC injection (450 GeV/c) CNGS beam (400 GeVi/c)
| Tsc=36s iS5
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Expected Performance (2)

Neutrino beam performance

No oscillation:
2450 v, cc. events per kt per year

Assume $in?(20)=1 and Yy Yk
the correct hypothesis:

Am? = 5x103eV?: 56 Vi cc. events
Am?=3x10%eV?2 21v_ Perkl

per year
Am?=1x103eV? 2.3 v,
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-- Intermezzo --

CNGS project is still in an early phase ...

— ... based on calculations / simulations ...
— ... based on experience...(e.g. WANF - West Area neutrino facility)

— will present many ideas
— Will show few approved technical designs
o excellent moment for a workshop !

A preliminary impression ...

To do V. appearance experiment implies
-> maximize the neutrino beam intensity in E-“window”
-> “less problems” with beam stability / monitoring
-> “more problems” with detectors at Gran Sasso
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Challenges -

High intensity proton beam

— accelerator issues / beam transport / beam losses /
monitoring / “routine” operation
(existing p accelerator chain + new CNGS proton beam-line)

— radiological issues

— present design: 4.8 X 103 p circ. in SPS (achieved in 1997)
— future: X101 22

( due to investments made for SPS as LHC injector ! )

— 3 fast extractions per cycle instead of 2 (3 injections from PS to SPS) 772
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Challenges (2)

Shielding: under study Note the x,y scales!
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Challenges (3) @

Target design

— thermo-mechanical shock
— heating / cooling
— handling / shielding

Note: very difficult already for present design values,
l.e. 2.4 x 103 protons per fast extraction

— future: 3.5 x 1013 P per FE ?? 2or3FE percycle?
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Challenges (4) -

Horn + Reflector

— 150 kA: - minimize material (v, fluence!)
- fatigue issues
- handling / replacement

— future: 180 kA 77

3 pulses instead of 2 777

(cf. proton beam extraction)

— sensitivities to horn / reflector alignment:
abandon motorization of horns ??
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Challenges (5) @

Decay tube and “Hadron Stopper”
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B. Calcagno, 5 April 2000: “worst"case” écenario, ;3.8 x 1079 ;::.o.t. / year
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Challenges (6) i

Neutrino Beam Monitoring

- “hadron monitor” immediately after the target
(secondary emission monitor) ?

- "hadron monitor” upstream of the decay tunnel
(ionisation chambers) ?

- muon detection system - silicon counters: required
absolute and relative accuracy ?

How much of this is really needed -
s “all proton itting the target” good enough ?
— redundant fault detection system ...
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Cost of the CNGS facility* s
*without detectors at Gran Sasso
Voluntary contributions announced:
Civil Engineering 41.6 MCHF
(including decay tube) | Belgium 1 MCHF
France 1 MCHF
Equipment 19.6 MCHF Germany 5 MCHF
Italy 47 MCHF
Infrastructure 7.3 MCHF Comp. S. Paolo (ltaly) 1.6 MCHF
Spain 4 MCHF
Contingency 2.5 MCHF | |
Total 71 MCHF | | Total 59.6 MCHF
+ the value of recuperated equipment and | | Switzerland ?2.7 MCHF |
investment for LHC: |
estimated 22 MCHF
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CNGS schedule / status

g

2000 2001

Civil engineering

Install hadron stop,
decay tube sleeves,
general services

Equipment installation

Commissioning

First beam to Gran Sasso:

2002 2003 2004 200

mm

=
May 2005

Fermilab, 6 Sept 2000 2™ Int. Workshop Neutrino Beams and Instrumentation K. Elsener / CERN



N
CNGS schedule / status @

Approvél of the CNGS facili;Sf by CERN Goﬁﬁcil: December 1999
Civil engineering contract signed (within budget) . August 2000
Start civil engineering works 4 Sept. 2000
Presentation ICARUS and OPERA proposals 5 Sept. 2000
End civil engineering works April 2003
Installation hadron stop / decay tube until. .. June 2003
Installation general services until... July 2004

Start equipment installation July 2004
 First beam to Gran Sasso May 2005
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Summary

>  Following the approval of CNGS in Dec. 1999,
construction has now started.

>  First CNGS beam for the V. appearance search is
expected in May 2005.

>  Work is under way to optimize many aspects of the
CNGS facility.

>  This workshop is an excellent opportunity to discuss our
present ideas - thanks to the organizers and Fermilab !
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