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Pesynestat CHOOZ
Vo 2V, (disappearance experlm?{lf) | I

World best constraint!
@Am?2atm = 2 103 eV?
sin?(20,5) < 0.2
(90% C.L)
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nest akcnepuMeHTa

Husg skcriepumenTos CHOOZ u Palo
€ OOHAPYKWJIN OCIHUUISALMKA Ha
peakTopa, ObLIM ITOJYy4YECHBI
IMYCHUS Ha aMII y ocuusinui 10-20%.
0Ch, uTO0 6,5,=0. 3aTem Bo3HMKIIa Ues, KaK
UTh YyBCTBUTEIBHOCTD SKCIIEPHMEHTA.
0KEHUE DKCIIEPUMEHTA B HOBOU IIOCTAHOBKE
jgokeHo Ha KoHpepeHuusax TAUP-99 u

NANP-01
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JpennoXeHue aKcrepmmMeHTa

02 COCTOSIIOCH IIEPBOE OOCYKIACHUE
)OBEJICHUA SKcnepuMenTa Ha ADC
a MECTE repruMenTa B 1997 1.

1002 |

)04 BbIIIEN NEpBBIM Proposal skcriepumenTa
ex /0405032, zarem okoHuUarenbHEIN B 2006

ex /0606025

ObLIa omyOnkoBaHa white paper (B 2004),
[1€ Mpeaiarajyuch SKCIICPUMEHTHI [0 U3MEPEHUIO
05 B pa3IM4HBIX CTpaHax, BKiIo4as Poccuro.

»
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eaKTop — 2 JAeTeKTopa

KTOPOB B KaXJI0OM
KTope. Torma
KTOPBI MOTY T

E  JleTEeKTOpHI TOKHBI
OBITh NIEHTUYHELIMH,
C BO3MOYKHO
OoJIbIIIEH
TOYHOCTBIO.
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JPENITOKEHNS M0 MOCTaHOBKE
SRCIIEPUMEHTA MO MOUCKY 0,3
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paya Bay (Daya Bay & Ling Ao)
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target 160 cm pannyc,
320 cM BrICOTA

LeTeKTop

45 cm gamma-catcher

45 cm buffer

150 ¢cMm TommrHA BOIBI

COVERHEAD CRANE=—___
RPC MODULE—-.
(LOWER SUPPORTED)

RPC MODULE—.._
LUPPER SUPPORTED)

ANTENEUTRINO—
DETECTORS

WATER CHERENKOV—"
PODULES
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NO (Yongwang)
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LeTeKkTop

target 140 cm pannyc,
320 cM BBICOTA

60 cm gamma-catcher

70 cMm buffer

\ (Water)

150 cm muon veto

(11| 1o £
rl"‘mlﬁ"ﬂii

''''''
...................
........
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(France)
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power station Near detector Far detector

(uranium 235, 238 & plutonium 239, 241) Far Detoctor Spacium
p=2e +tn <E>~4MeV, Ey choiqg =1.8 MeV
experiment: search for a departure from the
1/D? behavior and shape distortion

improve Chooz sensitivity 0.20 =» 0.03

Events/250 keV/3 years

=>» Improve the
=> and

4 5 6

E,is in MeV

vis

14.04.2011 YepenkoBckue urenus, DUAH, 2011 19



QR _
Double Chooz collaboration €5

Spokesman: Herve de Kerret (APC)

i ’ﬁl»l
AN

14.04.2011

France: APC Paris, CEA/Dapnia Saclay, ‘
Subatech Nantes, Strasbourg

Germany: Aachen, MPIK Heidelberg, TU i
Minchen, EKU Tabingen, Hamburg

Spain: CIEMAT Madrid
UK: Univ. Sussex

Japan: HIT, Kobe, MUE, Niigata, TGU,
TIT, TMU, Tohoku

Russia: RAS, RRC Kurchatov Institute
USA: Alabama, ANL, Chicago, Columbia,
Drexel, lllinois, Kansas, LLNL, LSU,
Notre Dame, Sandia, Tennessee, UCD
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AToMHasd ctaHuusa Chooz B
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s Chooz B coctout u3 apyx
akTopoB 4200 MBT

1 MolHOCTH. 1o TNy

R . CreneHn

U cocrasmser 2-5%.

CHHUA TOILJIMBA I10

Ha psgoM co crapoit ADC Chooz A,
IIEKCS B I'OPE.

14.04.2011 UepenkoBckue urennsi, DUUAH, 2011 22



Bu ToHHeNns nepea BXoaoM K
JIETEKTOPY

I-IepeH oBckue ureHus, DUUAH, 2011



HeTekTop

2.8% @ CHOOZ (2% réacteur + 1.5% détecteur)
.6% @ Double Chooz (0% réacteur + 0.6% détecteur)

Cible v : 115 cm panuyc, 245 cm
BBICOTA

+20% PXE
+ PPO + Bis-MSB 54 cm

Zone tampon non scintillante :
huile minérale + 534 PMTs 100 cm

Veto muon : huile scintillante + 70 tubes
photomultiplicateurs 51 cm

Il Structure de support des 534 tubes
I photomultiplicateurs

Blindage: 17 cm acier
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— Statistical error -

NYYWEHMS MO CPaBHEHMUIO C NEepPBbIM
akcnepumeHTom CHOOZ

OO0Z: R =1.01 £ 2.8% (stat)£2.7 % (syst)

@5(0/0)4

Double-Chooz

arget volume 5,55 m? 10,32 m®
get composition 6,77 1022 H/m?3 6,526 1028 H/m?3
taking period Few months 3-5 years
- 700 CHOOZ-far : 40 000/3 y
CHOQOZ-near: >110°/3 y
istical error 2,8% 0,5%

- Systematic error -

Chooz Double-Chooz

Reactor cross section
Number of protons
Detector efficiency

Reactor power

Energy per fission

14.04.2011

0.2 %
0.5 %

YepenkoBckue urenus, DUAH, 2011

Luminosity incerases L = At x P(GW) x Np

Improve the detector concept
Two identical detectors =» towards o relative~0,6%
Careful backgrounds control = error<1%




TUINNATOP

New DC Development:

- Solvent: 20% PXE (C4gH4g) + 80%
Dodecane (C4,H,4) + PPO/Bis-MSB

- 1 g/l Gd(dpm);: tris-(2,6-tetramethyl-
3,5-heptanedione) Gd(lll)  ,, ,

Features: ' IR
- Solubility (5 g/l) b
- Attenuation length (full mixture)

>10m@430 nm /
- (Good stability (rigid complex) L L
Stability: tested for 3y @20°C R e W
- LY ~60%BC505
- Good for material compatibility
(Ph neutral)
- Good Radiopurity (sublimation)
- 26Rg+235)+228Rg+228Th+192EYy
< 150 mBqg/detector
- 9K < 500 mBg/detector

Transmittance for a 10 cm quartz cell

Theoretical understanding of the -
energy transfers (Confirmed by
measurements) T. Lasserre 26/05/2008 20

14.04.2011 UepenkoBckue urennsi, DUUAH, 2011 26



: tris-(2,6-tetramethyl-3,5-heptanedione) Gd(III)



CBX: pH controlled BDK: beta-diketone
single carboxylate Gd-DPM
Gd-TMHA

rigid

medium (5 g/l)

, 440nm) | good (>25m, 440nm)
medium(60%BC505)
good (pH neutral)

medium (pH 4)

avg: liquid chemistry good: gas chemistry

ck, F. X. Hartmann, D. Motta, S.Schoenert, U. Schwan, “ Metal Beta-diketone
tors”, Presentation at the Workshop on Future Low Energy Neutrino Experiments”,
Technical University Munich, Munich 9-11 October 2003.

Gd-TMHA F. X. Hartmann, Low Level Scintillators and Gadolinium”, ibid (Munich) and “Scintillator

Development fora = Reactor Experiment in Europe (Double Chooz), Third Workshop
on Future Low Energy Neutrno Experiments, Niigata, March (2004) 20-22.
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- GC Solvant: 4 % PXE - 46% Dod. - 50% Oil
- 100 Kg Gd compound delivered

- PVDF coated Target Transport Tank (6m?3)

- Buffe( Oil Ordered

- = = '
MPIK new building for LS 3 iso-tanks ready for
storage, mixing and purification transportation, storage & filling




=
-
ry

phase |1 1.0y with the tar detector (1.0 km} only

phass | ;3.5 y with Boqh rear (#00 m) and ter dejecions

g

ismcapheric mass aplilling =3.50-3 avd

:

|
:
2 v
=
5

3

:

I].I]Eu 0.5 | 1.5 2 3 a5 4 L5

Bpems nocne Havyana skcnepumeHTa B rogax

HOL = Inée il Bobeila — CIEMAT
Juma 7, AT The Dauble Chooz reactor 8 periment
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2 phases expected

10 x CHOOZ statistics
sinf20, .<0.06

shape analysis

=in220) .<0.03

Double-Chooz can surpass the
original CHOOZ result in 3 months
(even with a single detector) -




‘Crartyc

0 gerekTop ObLI 3aOJIHEH BCEMU
menb: 10 T — XKC(Gd),

-kBaHTOB: 20 T — JKC, Oydep u
MHOBOE Macj0, BHyTPCHHEE

anst 2011 Havamuces n3MepeHus.

bl PA0OTHI IO CTPOUTEITBCTBY JIAOOPATOPUH
ro JIETEKTOpa
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EeTEKTOPOM
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