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Abstract. Neutrino-less double beta decays(Ov33) are of great interest for studying the
Majorana nature of v’s and the absolute v-mass scale. The present report is a brief review
of the Ov 33 studies with emphasis on future experiments with the mass sensitivity of an order
of 25 ~ 100 meV and on experimental probes for investigating O3 nuclear matrix elements.

1. Neutrino-less double beta decays and neutrino masses

High sensitivity studies of double beta decays (0vB3), which violate the lepton-number
conservation law by AL = 2, are very powerful and realistic for investigating the Majirana v
nature and the absolute v-mass scale beyond the standard EW model(SM). Recent v oscillation
experiments for solar, atmospheric and reactor v’s provide evidences for non-zero differences of
v-masses and v-mixing angles.

In case of OvB3 experiments, nuclei are used as micro-laboratories for v studies to enhance
by many orders of magnitudes the v-exchange process between two neutrons in the nucleus and
to get free from huge single-3 BG’s.

The present review reports briefly Majorana v-mass studies by Ov (3 decays in nuclear micro-
laboratory. Details of double beta decays are found in recent review articles [1,2,3,4,5] and
references therein.
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Figure 1. Schematic diagrams of 2v3(3 and Ovf3(3 decay processes. A: 2v3( decay. B: Ov@s
decay with the light-v exchange. C: Ov3(3 with the SUSY particle exchange. D: Ov3( decay via
heavy-v exchange [1]

Schematic diagrams of 2v33 and Ov33 processes are shown in Fig.1. The Ov33 beyond SM
is caused by the light-v exchange (Fig. 1B), the SUSY particle exchange (Fig. 1C), the heavy-v
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exchange (Fig. D), and others. In the present report we discuss mainly the Ov33 due to the
light v-mass term in Fig. 1B. The Ov(30 decay rate is given as

TOV — GOV |M0V‘2 | <my, > |27 (1)

where G% and M are the phase-space factor and the nuclear matrix element, and < m, > is
the effective Majorana v-mass. The effective mass is given by

<my >= Y |Ueil*mie’® = C},CHmi + CisSiymee™® + Sfymsze'®, (2)

(2

where ¢9 = ag — a1 and ¢3 = —a1 — 26 are the phases for |my > and |ms3 >. The v masses
m1, mg and m3 are rewritten by using the mass-square differences 5mgj =m? —m?.
Here we consider the three cases of the neutrino mass spectra; the normal mass hierarchy

(NH) with m; < mg < ms, the inverted hierarchy (IH) with m3g < m; < mg, and the quasi-
degenerate (QD) with mj ~ mg ~ mg > 5m22j.

The effective masses < mV > and < m! > for the NH and IH spectra are evaluated
by using the mass-square differences and the mixing parameters, which are obtained from the

oscillation experiments. The effective masses are plotted as a function of the lightest mass (m;
for NH and mg for IH) in Fig.2.
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Figure 2. The effective masses < m™” > and < m!# > for the NH and IH spectra as a
function of the lightest mass of mq(ms). The shaded region reflects the CP phases. The solid
and dotted lines refer to the experimental uncertainties of the oscillation parameters [1]

Next generation DBD experiments with high mass-sensitivity of the order of 100 and 20
meV are of great interest to establish Ov((5 and the v-mass spectrum in cases of QD and IH,
respectively. R&D for future DBD experiments with ultra-high mass sensitivity of the order of 2
meV should be encouraged for future experiments in case of NH. Here nuclear matrix elements
are of vital importance for obtaining the effective v-mass from Ov(0 experiments.

2. Present status of double beta decay experiments
Nuclei used for 83 experiments are selected by taking into accounts the matrix element, the
phase space, the ) value, the isotopic abundance (A) and the feasibility of isotope separation.
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So far, 60 experiments have been made mostly on 8~ 3~ nuclei with large phase space, as given
in the reviews [1,2,3,4,5] and references therein.

Calorimetric experiments with *Ge detectors and Te bolometers give the stringent upper
limits on the Ov3( rates. The halflife limit obtained by the IGEX collaboration gives the v-
mass limit of 0.33~1.35eV, depending on the nuclear matrix elements [6]. CUORICINO with
41 kg TeOq gives the 10?4 y, corresponding to the mass limit of 0.26 ~ 1.4 eV [7].

Spectroscopic experiments with ELEGANT and TPC on %Mo, #2Se, Nd give upper limits
of a few eV on the effective v mass. Recently NEMO III with large tracking chambers gives
quite stringent limits of 0.7~2.8 eV and 1.8~4.9 eV for 1"“Mo and #2Se, respectively [8].

Recently a claim for the Ov33 peak in the ®Ge spectrum was made by a part of the HM
group [9]. The peak yield gives the the effective v-mass of 0.44 eV. Several groups, however,
have raised serious questions on the data analyses and the data handlings. In fact this claim is
inconsistent with other HM works. These are described in the review [1].

It is noted that the neutrino masses to be studied by the present detectors are limited by
their mass sensitivity of m, (min) ~ 0.2 - 1eV. Among them CUORICINO and NEMO III are
expected to reach the mass sensitivity of 0.2 - 0.5 eV in near future. New generation experi-
ments with higher sensitivity of 100 - 30 meV are crucial for studying the QD and IH v masses
as suggested by v-oscillation experiments.

3. Perspectives of 33 experiments
Experimental proposals for future 83 experiments with QD and IH r-mass sensitivities have
been made on several 3 isotopes, as listed in Table I.

Table 1. Isotopes and detectors used for future 53 experiments [1]. A: the isotope abundance
ratio. Qg Q value in unit of MeV. Sy: nuclear sensitivity in unit of 10724 y=1 (eV)~2

Isotope A% QpsMeV Sy1072y=!(eVv)—2 Experiment/collaboration

BCa  0.187  4.276 0.11 CANDLES

6Ge 7.8 2.039 0.22 MAJORANA GENIUS GERDA
82Ge 9.2 2.992 0.86 Super-NEMO

100V 9.6 3.034 2.02 MOON

H6cq 7.5 2.804 0.90 COBRA CAMEO

130Te 345 2.528 0.73 CUORE, COBRA

136Xe 8.9 2.467 0.13 EXO, XMASS

I50Nd 5.6 3.368 11.3 DCBA

CANDLES for 8Ca 3 decays. CANDLES(CAlcium fluoride for studies of Neutrinos and
Dark matter by Low Energy Spectrometers) is an array of CaFq crystals to study §3 decays of
48Ca and dark matter [10]. It is based on the ELEGANT VI experiment with CaFy crystals
surrounded by CsI active shields . The Qgg is large, but the natural abundance of 48Ca is only
0.2 %. CANDLES aims at studying the QD v-mass region with 3.2 ton CaFs crystals immersed
in liquid scintillator.

MAJORANA for "°Ge 33 decays. MAJORANA aims at high-sensitivity studies of "°Ge 83
decays by means of a high purity "®Ge detector array, being based on the IGEX [11]. The
detector consists of Ge detectors with a total mass of an order of M =~ 100kg of isotopically
enriched "*Ge. Pulse shape discrimination (PSD) and segmentation of detector (SED) are
powerful to reduce various kinds of BG’s. It aims at the sensitivity around 77/, = 4 - 10%y,
which corresponds to a mass sensitivity of 100 meV, depending on the matrix element.
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It should be noted that the BG contribution from %Ga can be reduced by SSTC (Signal
Selection by Time Correlation), i.e. anti-coincidence with the preceding X rays in the time
interval of AT ~ 5 hours.

GENIUS and GERDA "Ge 3 decays. GENIUS has proposed an array of enriched Ge
detectors surrounded by a huge liquid-Ns to avoid BG’s from RI impurities in cupper, while
GERDA uses liquid-Ar active shields around the Ge detector array to reduce BG contributions
from internal and external RI impurities [12]. Currently GERDA is under progress to check the
QD mass region

NEMO IIT and Super-NEMO. The sensitivity of NEMO III will be improved by eliminating
the Rn BG contribution. The expected sensitivity for 5 y run is 4 10%* y for Mo and 8 1023
y for 82Se, corresponding to the effective masses of 0.2~0.35 eV and 0.65~1.8 eV [8]. Super-
NEMO is a large scale detector array, which consists of many NEMO-type detectors.

CUORICINO and CUORE for !39Te 33 decays. CUORE (Cryogenic Underground
Observatory for Rare Events) [7] is a calorimetric cryogenic bolometer detector to measure
the 0vBB of B0Te. CUORICINO, which is a prototype for CUORE, is now running with 64
TeOg crystals (the total mass of 41 kg).

CUORE is a scale-up of CUOREICINO. It consists of 988 TeO3 crystals with the total mass
of 600kg. Then CUORE aims at the mass sensitivity of (24-130)~(16-90) meV by reduced BG
rates of 0.01 - 0.001/kev y [7].

EXO for 135Xe 33 decays. EXO (Enriched Xenon Observatory) is a 33 experiment of 130Xe
with @ = 2.467 MeV [13]. The unique feature of EXO is to identify the decay product of 1*Ba
by means of a laser spectroscopy technique. The 1ton enriched Xe detector with a energy res-
olution of o = 2.8% gives a sensitivity of T/, ~ 8.3 - 1026y for a 5y run. The 10ton Xe with
th improved energy resolution of ¢ = 2% will give the sensitivity of 1.3 - 10?8 y. The v-mass
sensitivities are 51~150 meV and 13~37 meV for the 1 and 10 ton detectors, respectively [13]

DCBA for 'Nd 33 decays. DCBA (Drift Chamber Beta-ray Analyzer) uses a tracking
chamber in a magnetic field to study the '*°Nd 33 decays [14]. The 3 energy is obtained by the
[ ray trajectory analysis. The energy resolution is crucial to reduce the BG contribution from
the 2v33. DCBA plans to build 40 modules, each consisting of 1.8 m? drift chamber with 15
kg source. The goal is to achieve the halflife sensitivities of 10%® and 10?® y with natural and
enriched '%°Nd sources, respectively.

MOON for 1Mo and other 33 decays. MOON (Molybdenum Observatory Of Neutrinos),
which is an extension of ELEGANYT V [15], aims at spectroscopic Ovf33 studies with a
sensitivity of around 30 meV for ®“Mo, and others (32Se, 1°°Nd) [16]. It is used also for
realtime studies of "Be solar v’s as well.

The MOON detector consists of multi-layer detector modules [16]. Each module is composed
by a plastic scintillator (PL) plate with PMT’s around the 4-sides of PL, two position-sensitive
detector planes and a thin 80 source film interleaved between the two planes. The vertex point
is identified by the position sensitive detector planes, while the two (-rays are measured in
coincidence by two adjacent PL plates. All other modules (layers) are used as active shields to
reject background events.

Individual § rays emitted opposite to each other are measured in coincidence by the two
adjacent PL plates to confirm the r-mass term in the Ov35. The multi-module structure makes
it realistic to build a compact detector to accommodate ton-scale 3 isotopes. Since the (0
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source is not integrated into the 83 detector, one can select the best one or two 33 nuclides in
view of the nuclear matrix element, the phase space, the signal energy, and the 2vG3 rate.

A prototype MOON-1 detector consists of 6-layer PL scintillator plates, each with 53 53 1
cm?3. %Mo films are interleaved between the PL plates in the MOON-1 detector. The energy
resolution is given by opr, = o E~1/2 with ¢ = 5.0 £+ 0.2%, which leads to o = 2.9+ 0.1% at the
100Mo @ = (3.034 MeV) [16]. This is just what is required for the mass sensitivity of 30 meV.

4. Nuclear responses for 36 decays by nuclear-, v- and v-probes
Extensive calculations have been made on 3 matrix elements by using shell models and QRPA
methods, as given in reviews and references therein [1,2,4]. Theoretical calculations of M% are
sensitive to the nuclear interactions to be used. In this section we discuss experimental studies
of M and nuclear spin isospin responses relevant to 33 decays. In fact, M are expressed in
terms of the successive single-3 processes through intermediate states.

Single 8 matrix elements are given by spin isospin responses of Qrsry = 71 [z’LrLYL X JS].
Note that 2vG3 involves mainly the angular momentum L =0, while OvG3 does L = 0,1,2,3,...
up to L ~ 6. They are studied experimentally by using nuclear-, v-, and v-probes.

4.1.  Charge-exchange nuclear reactions with nuclear probes

Nuclear charge-exchange reactions with nuclear probes are used to study nuclear spin isospin
responses relevant to 5 and (3 decays [1]. Extensive studies of charge-exchange reactions are
carried out by means of (p,n) (n,p), (d,2He), (*He, t) (t,*He), ("Li, "Be), and others. Medium
energy projectiles with F; = 0.1 ~0.3 GeV are used for studying 7o responses because of the
relatively large spin-isospin interaction (V;,) and the small distortion interaction (Vp) at the
medium energy.

The cross-section with the transferred momentum (¢) and energy (w) is given as

1
0a(q,w) = K(Ej,w) eXp(—§q2 <1 >)NZ|Jal* B(a), 3)

where K(FE;,w), NP, J,, and B(a) are the kinematical factor, the nuclear distortion factor, the
volume integral of the spin-isospin interaction, and the nuclear spin isospin response, respectively.
« denotes the isospin and spin channel, a=F for isospin Fermi and a= GT for spin-isospin GT.

Charge-exchange (*He,t) reactions relevant to the 83 decays of 1Mo have been studied at
RCNP [1]. Charge exchange reactions of (*He,t) and (t, *He) at finite angles are interesting to
study 27 and higher-multipole strengths relevant to OvG3 decays.

4.2. vy-probes

Medium energy ~v-rays produced by inverse Compton scattering of laser photons off GeV
electrons are realistic probes for studying nuclear spin isospin responses. Then 3 decay matrix
elements can be studied by using photo-nuclear reactions through isobaric analogue states (IAS).
The § and v matrix elements are related to the S matrix element as [17]

< flgo mPi >= % < fllem?, T )i > =~ % (2Tp)'/% < flm|TAS >, (4)

where [TAS >= (21p)~Y?T_|i >, and m® and m" are analogous 3 and + transition operators.
Thus one can obtain the § matrix element for [ >— |f > by observing the analogous =y
absorption |f >— |IAS > through the IAS of | >, where |f > and |i > are the final state and
the intermediate state in the G5 decay. It is noted that these photo-nuclear reactions through
IAS are used to get the 0 matrix elements to excited states in the intermediate nucleus.
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In medium heavy nuclei, TAS is located on the E1 giant resonance (GR). Accordingly TAS
shows up as a sharp isobaric analogue resonance (IAR) [17]. Then one can get the phase of
the matrix element from the interference pattern of the IAR and GR. The polarization of the
incident y-rays can be used to study E1 and M1 matrix elements separately.

HIyS (High Intensity y-ray Source) provides intense v rays with E, = 2-70 MeV, AE, /E, ~
1%, and ® ~ 10"/MeV /s. They are obtained by intra-cavity Compton backscattering of FEL
photons off 1.2 GeV electrons at Duke Strage Ring. The photon intensity will increase by
2 orders of magnitude in future. The laser-backscattered v source at New SUBARU in the
SPring-8 campus provides v rays with E, = 17-40 MeV, AE, /E, ~ 2%, and ® ~ 10°/s.

4.3.  Neutrino probes

One direct way to get weak responses relevant to Ovg3( decays is to use v beams [18,19]. Since
v nuclear cross-sections are as small as o = 1074°~42 c¢m?, one needs high flux v-beams and
large detectors. Low energy v-beams with £ < 100 MeV are obtained from weak decays of pions
produced by nuclear interaction with GeV protons as

= ut+u, wt v+, tet, (5)

where v, and v,, v, are well separated by the decay time.

Intense 1 GeV protons with 6 10'® per sec are obtained from SNS at ORNL, and v’s with
intensity of 9 10 per sec can be obtained. NUSNS for various kinds of particle and astrophysics
with the intense v ’s is under progress [19]. The J-PARC booster synchrotron provides higher
energy 3 GeV protons with 1.2 10! per sec. The v’s with 3 10'* per sec are possible [18].

Ejiri H, 2000 Phys. Rep. C 338 265; Ejiri H 2005 J. Phys. Soc. Japan 74 2101
Vergados D, 2002 Phys. Rep. 361 1
Elliott S and Vogel P, 2002 Annu. Rev. Nucl. Par. Sci. 52 (2002) 115
Suhonen J.D. and Civitarese O. 1998 Phys. Rep. 300 123
Avignone F, 2005 Nucl. Phys. Proc. Suppl. Neutrino 2004 B 143 233
Aalseth C.E et al.1999 Phys. Rev. C 59 2108; D 65 092007
Arnaboldi C et al. CUORICINO coll. 2004 Phys. Lett. B 584 260;
Fiorini E. CUORICINO CUORE coll. 2005 Nucl. Phys. Proc. Suppl. B 143 225
[8] Sarazin X et al. 2004 Proc. neutrino conference v 2004
Arnord D et al. 2005 Phys. rev. Lett. 95 182502
[9] Klapdor Kleingrothaus H. V et al. 2002 Mod. Phys. lett. A 16 2409; 2004 Phys. Lett B 586 198
[10] Umehara S et al. 2003 Proc. NDM03 eds. Ejiri H and Ogawa I,
http://ndm03.phys.sci.osaka-u.ac.jp/proc/index.htm
[11] Avignone F et al. 2003 Proc. Dubna 03; 2002 hep-exp/0201038; Aalseth C.E. 2004 Yad. Fiz. 67 No. 11
[12] Scheonert S 2005 Private communication; Klapdor-Kleingrothaus H.V. 2001 hep-ph/0103074
[13] Danilov M et al. 2000 Phys. Lett. B 480 12; Akimov D et al. Proc. NDM03, eds. H. Ejiri and I. Ogawa,
http://ndm03.phys.sci.osaka-u.ac.jp/proc/index.htm.; Conti E et al. 2003 Phys. Rev. B 68 054201.
[14] Ishihara N et al. 2001 Nucl. Instr. Meth. A 443 101
5] Ejiri H, et al. 1991 Phys. Lett. B 258 17; NIM 302 304
6] Ejiri H, et al. 2000 Phys. Rev. Lett. 85 2917; Ejiri H 2006 Prog. Part. Nucl. Physics 57 153
Doe P, et al. 2003 Nuclear Physics A721 517c
Ejiri H, et al., 2004 Czechoslovak Journal of Physics B 54 317
Nomachi M, et al, 2005 Nucl. Phys. Proc. Suppl. B 143 507
Nakamura H et al. 2005 Proc. TAUP2005, Zaragoza, Spain http://ezpc00.unizar.es/taup2005/ ; Nakamura
H 2006 Dr.thesis, Osaka Univ.
[17] Ejiri H, et al. 1968 Phys. Rev. lett. 21 373; Nucl. Phys. 128 388; Phys. Lett. 28B 304
[18] Ejiri H 2003 Nucl. Instr. Meth. Phys. Research 503 276
[19] Hungerford Ed 2005 Proc. NNR05, SPring-8 ed. Ejiri H,
http://www.spring8.or.jp/ext/en/appeal /nnr05

W N

NeoE W

IS

(=)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


