


national
boration

Italy

— Scintillator development at
INFN-LNGS with Russians

e Spain

— Inner detector Photo
detection and mechanics

e Russia
— Simulation and Calibration
— Scintillators — Scintillator Development

— Purification and fluid e USA
handling systems — Inner PMTs

— Inner muon veto

France

— Detector Mechanics

— Digitization/DAQ

— Near and Far Laboratory
Infrastructure

— Technical Coordination and
detector integration

e Germany

! e - — Front End Electronics
— Level 1 trigger System — Calibration system

= England — Slow control system

— PMT Concentrators — Outer Muon Veto system
— Laser Calibration

119 Authors from 26 Institutions on the Proposal
hep-ex/0606025
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SHIELDING (th. =170 mm)
- Steel

15 June 2006

OTHER SYSTEMS
-Outer Muon Veto System
-Calibration Systems
-Glove Boxes

D. Reyna (ANL)

TARGET : (th=2,3m)
-Acrylic vessel (th=8mm)
-10,3m3 LS doped with 0,1% Gd

GAMMA CATCHER : (th. = 0,55m)
-Acrylic vessel (th=12mm)
- 22,6 m3 LS (identical to target)

Buffer : (th. = 1,05m)
-Stainless steel vessel (th =3 mm)
-114,2 m3 mineral oil
-~534 PMTs (8 inches)

Inner VETO: (t = 0,5 m)
-Steel vessel th =10 mm)
-~80 m3 LS
-~70 PMTs




tillator

e One of the main limiting factors in CHOOZ and Palo Verde
e 4 year development of new Gd doped scintillator
compounds at Heidelberg and LNGS

— 2 viable options have been developed and each has been
demonstrated to be stable for more than 400 days

e Best choice Is now In transition to industrial production
— Confidentiality agreement
— First sublimation tests on 50 g scale finished

— Sublimation of about 400 g finished last week
e MPIK synthesis to produce —80 liters of scintillator

— Industrial Production of 700 g (synthesis + sublimation)
started (will produce 150 liters of scintillator)

— For Double Chooz a total of 100 kg (2 detectors) needed

e Heidelberg is constructing a building for storage and
purification of all scintillators for both detectors

e Second choice scintillator was tested in 1/5 scale prototype
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lidation with
orototype

Technical Goals

Validate design of acrylic
vessels

Validate mechanical solutions
Validate detector integration
Final check of material
compatibility

Define control procedures for
acrylics

Define interfaces for liquid
handling

Prepare filling procedure

Addltlonal Benefits
— Test run for the assembly in the

real detector

— Finalize the definition of

interfaces

— Finalize the assignment of

responsibilities



Some technical solutions for the acrylic
mechanics need revisions

e Tightness of the filling system is not trivial
e Interfaces are difficult
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otypes

Measureent

g -

PMT Mounts
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Work

Stress Analysis

Laboratory Layout
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ocedures
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schedule for

No

Responsible

Eut.

Task

2007 2009
AlS[0N[D JIFIMIAIMIJIJIAISIOINID JIFIMIAIMIJ JIAISIOINID JIFIMIAIMIJIJIAISIOINID JIFIMIAIMIJIJIAISIOIN
12 FAR LABORATORY infrastrure EIQRATOR_Y nfrds_murg _______ e 10607 : R R :
13 |APC Chooz demantelement Chuqzyiemalnteement". """"""""""""""
14 |CEA/APC Studies of the needed updates of the needed ljpdates.
15 |HEID MUNICH Studies of the tubbing Studmsufthe ubbing === ; ; - D D
16 PRR SO UPRRRZMONE
18 |CEA/APC Update ofthelab. | | Update of the lah) Ezezmmmmm
19 |CEA/APC ICPEfle il | ICPEfile ¢ 030107
20 FAR DETECTOR (FDj ' FAR DETECTOR (FD) : yesmmm—s
21 |APC % Shielding assembling_FD Shielding assemhlmg FD @ ﬂ?ﬂlgﬂl?” """"""
2 |APC Electra Shielding assembling_FD EIPC?m.ShIe.ldmu assemhlmu FD ﬂ21fﬂ9fﬂ? """"
APC b4 ‘Yeto mechanic assembling_FD 3
TUBINGEN Veto detectorassembling FO | ¢ © 0 i i | 0 Metodetector assembling FD o |
CEA kit Buffervessels assembling FD | : ¢ i, i ¢ | ¢ :Buffervessels assembling_FD =
USA PMTs modules assembling & tests FO. | - ¢ ¢ 0 o) oo o FMIs modules assembling & tests P = Zo/1.40F:
CEA Actylics vessels assembling FD | ¢ ¢ ¢ 1 i | i Aciylics vessels assembling FD =z
CEA Claaning acrylics vesssls FO | ¢ T  Cleaning acrylics vessels FD 4 07/03/08
CEA Integration of systems of calibration_FD
HEID.MUNICH Tubbing installation FO | & i i ii o0 Tubbing installation FD e
HEID.AUNICH Filling_FD
APC Closing of the detectar FD | & 5 &0 T Clsing of the detector FD 2
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Outer veto assembling _FD
Commissioning of far detector FD
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. f - : A
Starting date: 11/2006 II
(2 months)

sub contractor on site

___ Painting of inp
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tegration

Starting date: 03/2007 II
(2 months)
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tegration
Starting date: 08/2007 II
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> ;Acquisition

f,- *\H_% ——svaun Glove box for calibr

e
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ntact with EDF

e FAR site Removable Tanks storage cellar

— Recieved authorization to use
the building near the neutrino
lab to house liquid tanks

— Activity started last week in the
lab to dismantle the old tank

and update infrastructure ] il fv'r:"’l‘;ﬁ'rzczs
— Could start building a new T WA
detector in Summer 2007 /
Access Shaft L7 |+

e NEAR site

— EDF provided first civil
engineering study in January.
Overburden = 90m.w.e. g il

— Further development of design = : Experience level

by the fall > have a precise |- . ’
cost (x20%) to gather funding 3 0 Détecteur

from local authorities

— Final designs to be completed
in 2007

— Lab ready in 3 years: 2009

|
[
9,00
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atic Errors

Chooz Double Chooz

v flux and o 1.9 % <0.1 %

Reactor- Reactor power 07 % <01% Two “identical” detectors,
induced Low bkg

EREngyper 0.6 % ©01%

fission

Solid anale 0.3 0.1 Distance measured @ 10 cm +

g JE i monitor core barycenter

Volume 0.3 % 0.2 % Same weight sensor for both det.
Dg*rector Density 03 % <0.1% Accurate T control (near/far)
- induced Tye— | A

ratio ° ° Same scintillator batch +
1.2 % 1% -

Gd concentration " sy Stability

Spatial effects 10 % <0.1% “identical” Target geometry & LS

Live time few % 0.25 % Measured with several methods

Analysis From 7 to 3 cuts 15 % 02-03%
Total 2.7 % < 0.6 %
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Relative normaliz:

Relative energ

Non-linearity in ¢

Backgrounds r

Systematic

fects

Global normalization

tion Cnear :

y scale near

nergy fscale (Far)

ejection uncertainties

Nesd

r detector

= far

} Spectrum sﬁape

: EGIobaléenergy scale
= far :

N(fan-lineérity in ganergy scale (Near)

Bafckgrourz'uds rejéction uncertainties
' - Far detectoy

-1

-075 -05 -025

025 05 075 1
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Systematic Pulls on y2 Analysis
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Proposed Near Location =——<




d Summary

Backeground
Accidental Correlated
Materials PMTs Fast n  p-Capture oLi

CHOOZ Rate (d71) — — — — 0.64+0.4
(24 v//d) Rate (d!) 0.42 + 0.05 1.01 + 0.04(stat) +0.1(sys)
Far bkg/v 1.6% 4%
Systematics 0.2% 0.4%
Double Chooz Rate (d_l) 1 x£0.1 1=0.1 0.154£0.15 0.06 & 0.03 105
(69 v/d) Far bke /v 1.4% 1.4% 0.2% 0.1% 1.4%
Systematics 0.2% 0.2% 0.2% 0.05% 0.7%

Double Chooz Rate (d7') 72+10 72+10 14+1.4 042+02 7.2+36
(990 v/d) Near bke /v 0.7% 0.7% 0.14% 0.04% 0.7%
Systematics 0.1% 0.1% 0.2% 0.02% 0.4%

Fast neutron

0 : :
o 1 2 3 4 & & 7 & 8 10
i, I MoV
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easurement

Systematic Errors

— Oy — 2.0%
B Grel = 0.6%
— Oscale — 0.5%
XN A n cTshape = 2.0%
Chooz + NS Energy Resolution
KamLAND . — 70
— og = (%

solar v

1% uncorrelated bin-
to-bin background
subtraction error
Oscillation Parameters
— Am2,,= 2.5 X 10-3eV2
— sin?(26,;) = 0.08

N2
Sin<(063)
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ollgle

— Scientific approval by both DSM-DAPNIA and CNRS-IN2P3 since March 2004
— Recently reviewed and approved for funding starting in 2006

Germany
— Currently funded through the Max Planck society with major increase in 2006

— Universities groups are in the final approval process at the Deutsche
Forschungsgemeinschaft (DFG)

United States
— Recommended by NuSAG and HEPAP

— DOE-HEP has taken no action on the construction proposal (submitted in Oct.
2004) but has rejected a separate R&D request for 2006

— Funding from NSF is being investigated
Russia

— Participation funded through Russian Foundation of Basic Research
Spain

— Just completed review.

— Funding approval is expected in 1-2 weeks.
England

— Already funded for developmental work

French Press Release (this week):.
Double previous contribution to avoid delay
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2007: assembly of far
detector on site

2008: data taking with
far detector
- Start of Near lab
building
2009: assembly of near
detector

2010: data taking with 2
detectors

15 June 2006

0.15

0.10
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Milestones

Gsys=

| | I |
=0.6%
Excluded by CHOOZ -

Complementary

with

FarDetector

T2K, Nova 5y

Near

&Far

UHI\ Detectors ' .
@% t'-‘-'oo @0 @00 90; @0 @0 @0 -é"o @0; @0
(o} 9 (7, 7y <3 G 7 5}
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omments

e Double Chooz is ready to begin construction

— Funding has been established
e covering the shortfalls of the US-DOE

— EXxpect to begin data in 2008
e Should confirm previous limit within 6 months
e Double Chooz is also participating in an
International effort on Nuclear Non-Proliferation
— See also talk by M. Cribier

e More detalils in Poster Session V
— Abs. 51: Physics Potential
— Abs. 58: Scintillator Development
— Abs. 63: Simulation Strategy
— ADbs. 64: Non-Proliferation Studies

15 June 2006 D. Reyna (ANL)
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