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The GNGS Beam
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v, ,<E>~23 GeV
At GS Labs:
~ 2600 CC/ktly
~ 800 NC/kt/y
~17(CC+NC)/kt/day

Adequate monitoring: stat.
errors 3% in few days are

requested

CERN-SL-2000-063EA
CERN-SL-2001-016EA

Muons from vu CC

interactions in the rock.
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Neutrino flux monitors at Gran Sasso

monitor intensity and time-stability of beam
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CHES - o long basaline newtring baam facility in Europe,

18 September 2002 presented by K, E|saner (CERN) ot Anrhus Univarsity
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Beam Parameters

Beam parameters Nominal CNGS beam
Nominal energy [GeV] 400
Normalized emittance [t mm mrad] H=12 V=8
Emittance [um] H=0.028 V=10.016
Beam size at focal point [mm ox. oy = 0.53
Beam divergence at FP [mrad] ox' =0.053 /oy' = 0.03
# extractions per cycle (16.8 s) 2 separated by S0 ms
# of bunches per pulse 2100
Intensity per extraction [1013 p] 2,2
Bunch length [ns] (4s) 2
Protons on target per year 4510"

Effective Beam Uptime 0.11 s /day, 2.2 10%3 p.o.t./spill
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CNGS BEAM MONITOR WITH THE LVD DETECTOR
Nucl. Instrum. Meth. A 516, 96-103 (2004)
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Mass Scintillator 1044 t
Mass Stainless Steel 770 t
Total 1810 ¢t
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Front area:
~13mx11m
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Trigger Mass (t)
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LVD monitoring of the CNGS beam ML 1>

Neutrinos from CNGS are observed through:

» the detection of muons produced in neutrino CC
interactions in the surrounding rock

> the detection of the products of the neutrino NC and CC

interactions in the detector volume (scintillator and
structure).

» MC simulation to characterize detector response and
optimize data selection. | _3-4

»
»
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Main cuts of the LVD data selection:

 Events with at least one scintillator counter with an energy release
greater than 100 MeV.

Background rejection:

 time coincidence of the event with the CNGS time spill (spill 10.5
us and 50 ms gap): residual background 0.1 event/day

From the Montecarlo simulation we expect
7.147 10-16 events/proton on target (p.o.t.)

160 events/day (at nominal intensity)
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Event Dispiay: .. from rock

SIDE VIEW — EVENT 8
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Event Display: internal v GG

YZ PROJECTION — EVENT 51
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Event Display: internal v NG

YZ PROJECTION — EVENT 68
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MG Simulation Expectations

Volume (m3) Mass (t)
Scintillator 1340 1044
Structure 98.5 770
vu interaction in LVD CC 4770/year NC 1460/year
~30 (CC+NC)/day
Crossing muons 33600/year 92% Cuts Efficiency and
79% Geometrical Efficiency
~120/day
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Results: Beam Commissioning

e Commissioning week 14th — 18th August 2006

e On the 16th the first beam spills @ high intensity: about 1.3
1013 p.o.t./spill

The integrated beam intensity during this period was 2.75
1015 p.o.t. and we expected 1.9 events.

* We observed 2 events; cosmic background 0.07.

* On August 16th, at 20:08:03 UTC, the LVD detector has
seen the first CNGS event: OVE !
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The O e Event

SIDE VIEW — EVENT 138950
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Resuits: first GNGS Run

Aug 18t 11:30 UTC -Aug 30th,
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Background Rate in LUD

Background Events: all events with 1 or more counters with at least 100 Mev
release, 0.4 Hz.
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. CNGS events searched in a

+ 15 ps windows around
the spill time.

. 56976 spills found in the

CERN-CNGS database.
56976 x 30 us x 0.4 Hz= 0.7
events.

. Among the 582 detected

events, less than 1 is due to
the background.
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v interacions in LUD

SIDE VIEW —> EVENT 16284
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L erossing in LVD

SIDE VIEW — EVENT 80661
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Rate of LUD Events
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from the beam intensity!
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Events
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* Energy Release

Blank data
Red Simulation

1 1 I 1 I
1000 1500 2000 2500 3000 3500 4K 4500 5K
Total anargy relaased in the datactor (MaV)

[l i
QB0

CF..Vigorito, Universita & INFN Torino



Muon direction: Side View

334 events (over 582) are reconstructed with a good y?
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Muon direction: Top View
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NGS & LD ntensity (po.t] LNGS events in LV I
Nominal 45107 per year ~ 160/ day
Conmmissioming 27910% 19 expected
Aug. 14-18 2detected
First Rum 20w 578 expected
Aug. 18 (1L.70] - 30 (02.00) 502 detected

The analisys of LYD daia shows thal:

Ihe LNGS beam /s working as It was expecled
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Wailimg for next LNGS RUN
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