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Pesynestat CHOOZ

(disappearance experiment)
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Phyzics of Atomic Nuclei, Vol 63, No. 6, 2000, pp. 1002-1006. From Yadernava Fizika, Fol. 63, No. 6, 2000, pp. 1077-1081.
Original English Text Copyright © 2000 by Mikaelvan, Sinev.

REACTOR
NEUTRINOS

Neutrino Oscillations at Reactors: What Is Next?*
L. A. Mikaélvan and V. V. Sinev

Russian Research Centre Kurchatov Institute, pl. Kurchatova I, Moscow, 123182 Russia

Abstract—We briefly review previous and future reactor experiments aimed at searches for neutrino masses
and mixing. We also consider the new idea to seek small mixing-angle oscillations in the atmospheric-neutrino-
mass-parameter region at Krasnoyarsk. © 2000 MAIK “Nauka/Interperiodica”.

1. INTRODUCTION main goals of the proposed experiment are (1) to obtain
deeper insight into the role of the electron neutrino in

CHOOZ'97 [1] successfully reached the atmospheric- the atmospheric neutrino anan]raly_, (2) to obtain new
- - information about neutrino mixing (the U ; element of

The first long-baseline reactor experiment
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power station Near detector Far detector

uranium 235, 238 & plutonium 239, 241) Far Detector Spectrum
pC e +n, <E>~4 MeV, E o =1.8 MeV
experiment: search for a departure from the
1/D 2 behavior and shape distortion

improve Chooz sensitivity 0.20 C 0.03

Events/250 keV/3 years

C Improve the
C and

E,:s in MeV

Vis
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[OeTtekTop
®®%§Zt igq gé‘lgOZ (2% r ®act

oubl e Chooz (0% r ®ac |

Ciblen: 115mdgOHdEZM, 245
9" Msls O

| Collecteurg: 80 % dod®cane
+ 20% PXE
+ PPO +BissMSB 54 d3

Zone tampon non scintillante :
hui |l e mi n ®MBEslle0mds 53 4

Veto muon : huile scintillante + 70 tubes
photomultiplicateurs 51 md3

Structure de support des 534 tubes
NII photomultiplicateurs

Blindage: 17 cm acier
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HOOZ: R = 1.01° 2.8%(staty 2.7%(syst)

o Statistical error o

Double-Chooz

et volume 10,32 n?
t composition 6,77 168 H/m 3 6,526 168 H/m 3
king period Few months 3-5 years

CHOOZ -far : 40 000/3 y
2700
CHOOZ -near: >1 1¢/3 y

error 2,8% 0,5%
Luminosity incerasesL = Dt x P(GW) x Np

d Systematic error 6

Chooz Double-Chooz

Reactor cross section 1.9 % o

Number of protons 0.8 % 0.2 % Impr(_)ve the detector convcept _ .
Detector efficiency 1.0 % 0.5 % Two identical detectors C t 0 w a rrelasive +9,6%
Reactor power 0.7 % - Careful backgrounds control C error<1%

Energy per fission 0.6 % —
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TUINNATOP

New DC Development:

- Solvent: 20% PXE (C,gH,5) + 80%
Dodecane (C,;H,4) + PPO/Bis-MSB

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

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

>10m@430 nm /
- Good stability (rigid complex) L L
Stability: tested for 3y @20°C il T
- LY ~60%BC505
- Good for material compatibility
(Ph neutral)

- Good Radiopurity (sublimation)
_-226Ra+235)+228Rg+228Th+192EYy
< 150 mBqg/detector
- 90K < 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
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. tris-(2,6-tetramethyl -3,5-heptanedione) Gd(lll)



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

Buck, F. X. Hart mann, D. Mot t adiketoBe. Sc h o €
till atorso, Presentation at t he Wor kst
Technical University Munich, Munich 9 -11 October 2003.

Gd-TMHA F. X. Hart mann, Low Level Scintillators ar

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




Amd_ = 2.5 10732 e\2 (20% uncertainty)

= Efficiencies included

= 1% ‘hin-bin” uncorrelated ermor
on background subfraction.

= Systematics 1Det = CHOOZ

= Systematics 2Det:
- Oy = 2.0%
- Oy = 0.6%
- Oy = 0.5%
- Ogp = 2.0%
- ﬂmz= Iﬂﬁ

Complementary
With T2K
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Schematics of Pressure Monitoring Panel

() Differential Pressures (1) Absolute Pressures
for Each Adjacent Vessel () Atmaospheric Pressure for Each Vessel
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