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he chall enge oI r~d

Need for large target masses

Need for very low background
- extreme radiopurity, shielding,
event discrimination.

Need for very good stability of
operation (very large exposures)

Simplicity in operation and
construction is a bonus.
Low threshold (for WIMPSs)

Good energy resolution (for
DB)
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All these requirements
add up to a formidable
challenge

+
Construction &
Operation
underground




Deep Underground Labs
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m Cosmological evidences: “Dark

energy”

— Multiple CMB observations. Last 73K
WMAP precision data adds
evidence for ACDM cosmological
model.

Distant Supernova Ia P
measurements (universe is Baryonic

<5% Villle = non baryonic

accelerating its expansion > Lo Dark
Dark energy). Matter

Large Scale Structure (cold dark _ ~23 %
matter). S e 8 AR e

— Nucleosynthesis, Lyman o forest,

m Galactic evidences:
— Galactic rotation curves

— Gravitational mass of galaxy
clusters (oldest evidence; 1933
Zwicky) e e O
- .
IMFP, Benasque, Spain, 12 S WO - T '
February 2009 Igor G. Irastorza / U. Zaragoza 4
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m Baryonic matter?

— Dust, gas, planets, brown stars,... MACHOS (non
visible conventional matter)

— Ruled out by primordial Nucleo-synthesis, and the
rest of cosmological observations.

— Gravitational lensing of MACHOS - not enough

m Non baryonic, but standard, matter?

— Neutrinos would be the only candidate in the SM.
Ruled out by cosmological observations (they would
constitute Hot Dark Matter)

m Non baryonic, beyond standard?

IMFP, Benasque, Spain, 12
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®m Two main candidates attract most o
present activity in the field:

WIMPS = Like the LSP of supersymmetric theories
(usually the neutralino).

m WIMP stands for Weakly Interacting Massive

Particle (generic name).

m Axions appear as Nambu-Goldstone bosons in

the PQ spontaneous symmetry breaking. AXITONS
m More generically, we speak about axion-like

particles, to refer to fundamental

(pseudo)scalars of similar properties without
referring to a specific theory model.

IMFP, Benasque, Spain, 12
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order to do predictions of expected
P fluxes/signals one has to make
workjng hypothesis about how

Sphericity
Isotropy

NAan_rntatinn
INUlLITTuULwacdivuvlii

Thermalization

Ngh-Standard

Relaxing one or more of
. the above assumptions
cra ection RN to some degree

# SD/SI coupling? ' Must explain rotation

IMFP, Benasque, Spain, curve of MI”(y Way
February 2009 : asterza / U. Zaragoza 7
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m Expected signal:

rare low energy event
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nuclear @
recoil

Specific challenges:
v'Low threshold (~keV)
v'Reasonable resolution
v'Very low b
scale:

v'Radiopurity & rejection
techniques

v'Aim for large detector masses
v'Great stability over time.

__ _ /4

ckground at keV

Igor G. Irastorza / U. Zaragoza 9



Standard halo model

60 GeV

10-8 nbarn

Germanium |
semiconductor detector

0.4

counts/keV /kg/day
o -c ) 'c o
D5 oo O &
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Ability to scale-up

Noble Liquids ZEPLIN+, XENON,
(nuclear/electron discrimination) \WARP, ArDM, ...

Hybrid bolometers

(nuclear/electron discrimination)

CDMS, EDELWEISS, EURECA
CRESST, ROSEBUD,

c
O
)

(o)

@)
E
)

C

(D)
S

O

C
D

0p)}
U—

o
QO
<C

(amount of information per event)

Gas TPCs

(Recoil direction) Qi
DRIFT, DMTPC, MIMAC.\-*
CYGNUS
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Scintillators DAMA, LIBRA,
(only energy, statistical nuclear/electron discrimination) AN AIS, KIMS...

Best current limits
from XENON and
CDMS

Others: COUPP

best limits for SDp
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m DAMA: 100 kg of ultrapure NaI(TI)
operating for about 7 years at Gran Sasso

m Looking for annual modulation of the data

m LIBRA: 250 kg. Operated for 4 years
(09/03 to 07/07), twice the exposure fo
DAMA

POSITIVE CLAIM

m 6.30 statistical
significance went up to
8.2c after LIBRA.

mNo systematic effect
found that can mimic
that signal

mModulation absent
above 6 keV

IMFP, Benasque, Spain, 12
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DAMA Positive result: WIMP interpretation

m No systematic effect can .
explain it satisfactorily m Other Nal experiments that could

(neutrons, refute/corroborate DAMA result

Eielmp'eralt:/j\glel(/.l.ls) s - ANAIS in Canfranc:

assica exclude — Prototyping phase finished

by other experiments, but : N

some marainal options — 100 kg available, being instrumented.
(non-standard set of

- 40 cm neutron shielding
assumptions) at low N ,
mass... -

Spin independent limits ) : ,-

m KIMS in Korea:

Nuclear recoil of 271

of DAMA signal region  PRL 99, 091301 (2007

is ruled out

m Alternative solutions.

IMFP, Benasque, Spain, 12
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Noble Liquid detectors: XENON

m XENON10 at Gran Sasso: one
of best exclusions up-to-date

m 4.5 kg fiducial mass, data 58.6
days, 10 events in NR zone

® Now moving to XENON100
(commissioning)

\Log,,(S52/51)

Nuclear/recoil
discrimination event by
event

Good prospects for

d p IR B e
Sca“ng up A  40keVy#*NR -t."._ :

TthShOId? (reJeCtlon y ELASTIC Recoil AmBe n-source i 137Cs y source ;

a0 60 a0 60 0 80 100

power at low energies?) Energy [keVee] Enerdy keved]

SAlFehEEiE Also... ArDM, WARP, XMASS, ZEPLIN,...

INELASTIC 131Xe
L 80keVi¢NR

Log10(S2/S1)
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Hybrid bolometers: CDMS

CDMS at Soudan Nuclear/recoil

discrimination
= 5 tower prototype (5 kgs of Ge)

; : demonstrated down to
operating underground (+ several Si 10-15 keVr
detectors). But only 1/3 of crystals in _
good shape. Last exclusion plot

m 125 kg d of exposure analysed and S CAUNSRe I EICERVEY
released in 2008 that of XENON

m 0 observed counts in NR band.

m Also EDELWEISS
at Modane
m12*400¢
detectors installed
in EDWII now

lonization Yield

Recoil Energy (keV)




Hybrid bolometers: Heat+light

ROSEBUD-II at Canfranc

Concept first applied
underground.

Discrimination down to 8-12 keVr

demonstrated.

Only low mass prototypes tested.

Work towards multitarget setup

CRESST-II at Gran Sasso

Discrimination between different
nuclei recoils (W and O) in same

crystal.

20 kg d of CaWO2 reported.
Competitive exclusion produced.
Work ongoing towards 10kg
prototype.

IMFP, Benasque, Spain, 12

February 2009

Nuclear/recoil
discrimination

Only technique with
good prospects to
reach the A-
dependence WIMP
sighature

-V events
’ I

Light signal (V)

... Nuclear recoils,

Heat signal (V)

Igor G. Irastorza / U. Zaragoza




N\ IDD ~+ Chhi~Aan~Aa
COUPP at Chicago

The old bubble chamber concept. = Good sensitivity with 19F nucleus
Insensitive to gamma to SD pure p couplings (even in
backgrounds presence of high radon

No energy info (digital response). background)

But tuning of threshold allows Good scaling-up prospects
energy scan

\ Ve
CRESST | est. (2002)
CDMS Ge (2004+2005)

ZEPLIN-II

_ S TS
\ Tokyo CaF; (2005)
vl
\ SIMPLE (2005)
s

COUPP (2007)
1 0‘ (this work)

10
WIMP mass (GeV)
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FIG. 5:

TNMD
11V

DAMA Allowed

SUSY Models

CRESST-I

7
6
5
4
3
2
1
0

1

Exclusion plots of spin-independent yN cross-section

v\

N ™ I
adoo |

To access low mass region (< 10
GeV) - thresholds below 1 keV

Non discriminating techniques
(CRESST, Texono, CoGeNT)

Interest 2> models making DAMA
compatible with others (now
covered by CoGeNt)

Still limits are 3.5 orders of mag
higher @ 6 GeV than @ 60 GeV
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= E spectrum: very poorly P
identificative i e ()

9

m Nuclear/electron discrimination
%) (leading present techniques)

m Independence of position (important
for future larger detectors)
m Rate changes:

— Annual modulation: at reach if
large target mass (DAMA,...)

r @ — Diurnal variation. Some attempts in
the past (COSME, SIERRA GRANDE).
Very large statistics needed.

m Target material dependence:

6 ke — Challenging, but good progress
M i M e e ¥ o v v (ROSEBUD-II, CRESST-II). Maybe at
reach soon.

m Directionality:

— Challenging. Good progress (DRIFT,
NEWAGE,...). Maybe at reach soon.

Residuals (cpd/kg/keV)

-0.1

500 1000 1500 2000 2500
Time (day)

IMFP, Benasque, Spain, 12 February 2009 Igor G. Irastorza / U. Zaragoza 21



Directional signal

WIMP INCIDENT VELOCITY DISTRIBUTION = SIMULATION
WIMP halo model: LOCALLY ISOTROPIC DISTRIBUTION Resolution in Theta: 0.36°
Full Velacity Range Resalution in Phi: 0.36°
Number of simulated events: 300000 Pixels: 1000 x 500

no parameters for this model

Background is
Isotropic

fn°

WIMP INCIDENT YELOCITY DISTRIBUTION = SIMULATION
WIMP halo model: ISOTROPIC ISOTHERMAL SPHERE Resolution in Theta: 0.36°
FullVelocity Range Resolution in Phi: 0.36°
Nurnher of simulated events: 300000 Pixels: 1000500
Earth-Halo velocity = 230.00 km/s
Galactic Escape velocity = 630,00 kmis
WIMP dispersion welacity {rms) = 270.00 kmis
30

WIMP INCIDENT VELOCITY DISTRIBUTION = SIMULATION
WIMP halo model: ISOTROPIC ISOTHERMAL SPHERE Resolution in Theta: 0.36°
Full Velocity Range Resolution in Phi: 0.36°
Number of simulated events: 600000 Pixels: 1000500
Earth-Halo velocity = 230.00 kmis
Galactic Escape velocity = 650,00 kmis
WIMP dispersion velocity irms) = 270.00 kmis
3

Generated by WIMPTelescope v 1.0
Comments to lgor Irastorza@eern.ch

WISUALIZATION ATRIBUTES:
Laogaritmic Color Scale
Color Scale: Blackto Red

Generated by WIMPTelescope v 1.0
Comments ta lgor Irastorza@eern.ch

While the signal is not
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Negative Ion TPC concept
proved by DRIFT-I.

DRIFT-II: 2nd 1m3 TPC
installed underground and
taking data.

Work towards increasing
volume instrumented.

microdots

The future... CYGNUS ?

Potentially the best WIMP
signature

Still clear demonstration of
directionality threshold
and resolution missing.

scaling-up?
Use of new technologies in
TPCs?

Optical readout

IMFP, Benasque, Spain, 12
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cure r detection

C
=

Presently (too?) many different techniques being explored.
(=>positive side). Time to concentrate efforts?

What is the most promising technique (or techniques) ?

Not a clear answer yet. But maybe is time to start evaluating and
forming bigger collaborations and experiments (it is indeed being
done = ILIAS)

Protocollaborations for bigger experiments gathering all groups
following a given technique? (EURECA for bolometers, ELIXIR for
noble liquids, CYGNUS for direccionality... ??? )

In any case, very exciting moment for WIMP searches

IMFP, Benasque, Spain, 12
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But what if there are no WII
but AXIONs?

m Axions are searched in 3 different
contexts (different sources of

axions): “
— Dark matter axions (as relics of Big
Bang):
= Axion Haloscopes (ADMX, CARRACK)
— Axions produced in the Sun:
= Axion Helioscopes (Kyoto, CAST)

= Crystal detectors (SOLAX, COSME,
DAMA)

— Axions produced in the laboratory

= “Light shinning through wall”
experiments
= Vacuum birrefringence experiments

. In general not in
PVLAS, ALPS, OSQAR, BMV, ... ’ g Ll

IMFP, Benasque, Spain, 12
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1% v With emission of 2 v
e .. d (2vBp). Standard process,
observed in a number of

isotopes.

With no neutrino (OvBp).
Only possible if neutrino is

massive and Majorana.

N At vot conn/*\
INUL yTUL SCCii ™ ).

0 *1316d J
136

<
7- 203052

Precious information on neutrino
properties (mass scale,
Majorana/Dirac nature,...)

5. Irastorza / U. Zaragoza




m "Visible” energy (i.e. the 2 e°) spectrum:

Isotope: 136Xe
Eff. v mass: 100.0 meV
Resolution(FWHM): 3.5 %

07

0.

Q

=

wo.06

z
0.

2v[3[3

I (N IR, PRI e
2300 2400 2500 2600 2700 2800
Energy (keV)

O[TTTT
ol

OvBp
H m Energy resolution very important.

Only way to distinguish
between both processes

| | | | ‘ | | | | ‘ | | | | | | | | | |
% 500 1000 1500 2000 2500 3000
Energy (keV) 27
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e~ NA ~ DA~

Coo UV C DCTLld
(A,Z) > (AZ+2) + 2 e
Lepton number violation (AL =2)

m Neutrino must be Majorana (equal to its
antiparticle)

Decay rate: Phase space Nuclear Matrix

factor Element

G| M |?|mgs|?,

Effective neutrino mass is the underlying 3
quantity (assuming light neutrino exchange Mgg = z ?11..,;5_...-']1;.
as fundamental process, others possible) i=1
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NAaniFrimAa mMmace
INTUILIITTIU 111doOo
IGEX (76Ge) <m,> < 0.33 — 1.35 eV pro65(02)092007

NEMO-3 (199Mo) <m,> < 0.6 — 1.3 eV PrL95(05)182302 & talk @ TAUPO7
expected soon < 0.3 - 0.7 eV

Region being explored by

CUORICINO (139Te) <m,> < 0.2 — 1.1 eV pPrL95(05)142501 present experiments

' A Claimed evidence (0.2-0.6 eV)
S AR Lt PLB586(04)092007

— “quasi” degeneracy
m;~m, ~#m,

Inverse hierarchy
Am?,= Am2,,

Direct hierarchy
Am212: Amzsol

Cosmological
disfavoured
Region

107 107
lightest neutrino mass in eV
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Heidelberg Moscow experiment
data at Gran Sasso.

>4 ¢ claimed.

Criticisms:
Background not explained
Unknown line

Only signed by part of the H/M
collaboration

(=] [
(=] o

Counia sy
o

hl I

unm.! 1\1

Ili h||||

, Tlo,v2 >1.57x10%°y
(m,)<(0.33to 1.31) eV

-
L

<m, >=0.1-0.9eV(KKDC, 2004)

—_
o

Energ_f. ke

2038+.5 keV

Counts / 2 keV

[
o2 N e o @

20 2030 2040 2050 2060
Energy (keV)
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= Heat sink

—
Thermometer

Double beta decay
“ Crystal absorber

Source: 130Te. High natural
abundance (33.9%). High Q-
value (2530 keV).

Detectors: bolometers of
TeO2.

— 11 modules of 4 crystals
each 5x5x5 cm3. 2 modules
for 9+9 3x3x6 cm3 crystals.

Mass: 40.7 kg TeO2. 11 kg of
130Te

Background: 0.18 c/keV/kg/y

Total statistic ~ 15.53 kg ('3°Te) x y

data analyzed up to August 2007

1 INDTCTN
Uur\lbll\}O

...at Gran Sasso @@

50Co sum peak |

'Y| Ov-DBD peak @2530.3 keV

GRLE

: I

= )
w3 I
w0 3| ] R

20 0N | i
63

]

T T T T
2480 2520
Energy [keV]

Anticoincidence background spectrum: the bb-0n region

fajz 231 107y (90% CL)

= (m,) < 200 — 680 meV’*

*From C. Brofferio, Neutrino2008




Source: 10 kg of bb isotopes (in foils).
Change of isotope possible. 0vpf
searched in 199Mo, 82Se and 2vpBp in
116Cd, 967, 150Nd, 48Ca, 130Te.

Foils are sandwitched between tracking
detectors (Geiger cells) plus

calorimeters. B field and shielding.
Particle ID possible: e-, e+, vy, a.

-
=
o
=
=
_E

[

<m,><0.8-1.3
Lomse ) eV
/( LA L (from the 190Mo
1/ result).

Still taking data till
2010.

Number of eve

1




yviveAant

MNMANAYP D A\ 1 Al t
current ge p EXpEeriments
m Source = target Source # target
m  Good E resolution Fn‘;grr‘;g?cﬁ)oriogy
= Good scaling-up BUT, moderate energy
m  BUT, modest background resolution and difficult

discri. >strong
requirements on
radiopurity and shielding

CUORICINO/
CUORE

scaling up

NEMO/SUPERNEMO

Summary of present situation. Latests experiments & projects

Isotope PAST exp’s (eV) Future Approved scale
76Ge HM, IGEX (0.2 - 0.6) GERDA, MAJORANA 40 kg
130Te CUORICINO (0.2 - 0.6) CUORE 200 kg
SO _ 100Mo NEMO3 (0.8 — 1.3) MOON II R&D
B 136Xe Gothard EXO, NEXT 200/100 kg
116Cd COBRA R&D
" 150Nd SuperNEMO, SNO+ |  Design study/R&D
82Ge NEMO3 SuperNEMO Design study
48Ca CANDLES R&D

IMFP, Benasque, Spain, 12
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Lock for detector insertion » Phase I
» Use of existing °Ge-diodes from Heidelberg-Moscow and

pmm— IGEX-experiments

oot} Z
' | =« 8 detectors for 17.9 Kg of evGe
E !rﬁ ] — 1. ‘ » Expected Background ~ 102 count/(kgkeV'y) dominated by
—

crystal internal backg. - KKDC evidence verified in an
external background-free setup.

» Phase Il
P =« Add new diodes (+22 kg, total: ~40 kg =Ge) able to
D

| Detector Array discriminate SSE/MSE.
A = Demonstration of bkg-level <103 count/(kg-keV"y)

. Eventually Phase I1I;

o If KKDC evidence not confirmed: O(1 ton) experiment by a
worldwide collaboration with Majorana )

m Also MAJORANA in the US.

m Possible merging of collaborations in the
future (already working together in, i.e.
MC sim)

6.tharch 2008




1 INDLC.
CUUNL. UV

m  Source: 130Te. High natural abundance (33.9%). High Q-value (2530 keV).
m Detectors: 988 bolometers (741 kg) of TeO2. (204 kg of 13°Te) @@

CUORE will be a closel cod f Expected background:
Wi e a close dacKed array o
detectors 7P Y 102 - 103 c¢/KEV/kg/y

of TeO, Expected sensitivity:

of 130Te )
15 — 80 meV (depending
on achieved background)

Schedule:
Schedule

Hut construction
Crystals production

Utilities

Clean room
Externai Shieiding
Cryostat Installation
and commissianing

Detector assembly
Faraday Cage

13 planes of Front-end & DAQ
4 crystals each

‘ 19 towers with

Data taking
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Continuation of technoloby of NEMO3

Flexibility on choice of isotope. Focus on 8Se and
150Nd_

Planar and modular design.
Planned 20 modules x 5 kg = 100 kg.
Topology signature.

R&D to improve energy resolution and radiopurity of
foils.

Expected sensitivity ~100 meV.
NEMO-3

1000\ o isotope

SuperNEMO

81Se - baseline

(*°Nd if it can be enriched)

7 ke isotope mass M

18 % efficiency g

20571: < 20 pBq/kg internal contaminations
214Bj: <300 uBq/kg 205T] and *!4Bi in the Bp foil

8% @ 3MeV energy resolution (FWHNM)

T,,(0VBP) > 2x10*y
<m><03 0.9eV

100-200 kg
~30 %
20571 < 2 uBq/Kg
if*3se: 2Bl < 10 uBq/kg

4% @ 3 MeV

Ovpp) > 10%y
><0.04-0.11 eV




EVN: VanAarmn TDC
LAU. ACTIIVUII TTCO
= EXO experiment: Liquid vs. Gas
— Liquid Xe TPC -
— Energy measurement by ionization + quL”d Xe Gas Xe
scintillation —
— No single e- identification > poor v" Scala b|||ty v
background rejection v Com pact X
— R&D for Ba ion tagging in progress :
(136Xe > 136Ba++ + 2e-) Complexity
x.......Topolegy----+
— EXO0200 being commissioned at WIPP, E resolution v
without Ba tagging
LXE |ONIZATION - SCINTILLATION
ANTICORRELATION;_. ;

d Ba tagging can
ne better in gas




A - FRLE R . NICVT ...at Canfranc
A NEeWw Initiative. NCA | %)
: R
/ eeeee | HV PMT:

A INeutrino Experiment with / | {
a gas Xe TPC may: |
Have all advantages of a Xe e E
monolithic detector (like EXO) . o AP
Outdo Liquid Xe by getting s ot

topological info

Override tradicional limitation of
gas TPCs (Gothard) by applying
the latest developments on TPC
readouts

Triftintihvna niichad lhhw cnanich ArAns
1Nitiative pusnea vy Spanisn grou
(Barcelona, Ciemat, Santiago,
Valencia, Zaragoza) for 100 kg

prototype construction in Canfranc.

Competitive option for the next Interest and support by other

(ton scale) generation of groups. Especially Saclay (Y.

experiments Giomataris), Berkeley (D. Nygren),
Canadian groups, Coimbra, ...
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0.05 = Exposure = 0.5 ton y
= my, = 60 meV
i FWHM = 3.5%
0.04 e = 048
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A gas TPC have access to the
“image” of the event.

1 e events and 2 e events have
different topologies. This can be
used to reject gamma
background (1 e’)

Gothard demostrated that this
can be done. They achieved a

96.5% efficiency in rejecting T T RSNt
single e~ events. We may do 2 e-
better.

A gas TPC would have an
extra handle to reduce :
background by a factor of at “F
least 10° (most probably b
more?). b
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A sensitivity down to 60 eV (for NEXT-100) and 20 eV (for NEXT-

1000) is a priori reachable:

Of course, IF

Low enough resolution is
achieved (~1% FWHM)

Low enough backgroung
after topology cuts (i.e. not
background limited)

We believe this is possible
_?_Etgr last developments on

Very encouraging first steps

10 years
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Micropattern detectors:
seminal idea is atributed to
Oed (88)

e.g. MICROMEGAS
Giomataris, Charpak (96)

Drift field
typical 1023 V/cm

Amplification field
typical 104\ V/cm

50-100 pm

Micro Dot Chamber

Micro Pin Structure

Compteur a Trouve
Micro Groove Detector
Well Detector

Micro Wire Detector

Gas Proportional
Scintillation Counter
(XENON dark matter

exp.)
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Expression of Interest to the Canfranc Scientific Committee m  Footprint of 30 m2 area requested to LSC to
) perform R&D and operate the prototype
NEXT: A proposed Neutrino Experiment NEXT10

with a Xenon TPC

I'. Nova, F. Granena, T. Lux, . SANCHEZ, o»‘y
Institut de Fisica d’Altes Energies, IFAE, Barcelona, Spain i

. NYGREN
Lawrence Berkeley Laboratory, Berkeley, USA

I. GIOMATARIS, K. FERRER-RIBAS
CIEA /Saclay, Paris, rance

M. Barn, J. Catara, A, CERVERA, J. Diaz, A, Gin, J. 1. GOMEZ-CADENAS,
', HanseEN, J. MarTiN-ALBO, F. MonragaL, L. MONFREGOLA,
J. MUNOZ-VIDAL, P. NovELLA, M. SOREL. N. YAHLALI
Instituto de Fisica Corpuscalar, [FIC, CSIC - UL Valencia, Spain
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R. Bravo, R. Patya. J. L. PErREZ, R. RiPoLL 0
U1, Politéenica de Valencia, Spain

. M. CamMows, 8. CommifN, Te. Dari  J. Gaux, H. Gownm, NEXT enjoyed funding (~4 M€) from

A RODRIGUEZ, J._ ]'11'7. .,\.. 'I.m._|,-\.-. JoAL VILLAR the CONSOLIDER program as part
_ L v of the CUP (Canfranc

Eol approved by LSC scientific Underground Physics) proprosal,
I:)cpommitteé on April08 approved in the 2008 call

Séminaire IRFU, Saclay,
30/09/08 Igor G. Irastorza 43
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NEXT10 phase

Up to 2011

® Funded by CUP CONSOLIDER ‘e

NEXT100 detector
Up to 2013

Large scale
Beyond 2013

m R&D activities:

— E resolution, t0,
radiopurity, backgrounds,
etc...

_—NE_XT 0 prototypes at
m Small scale (10 kqg)
demonstrating prototype
underground NEXT10

m Conceptual design
of NEXT100 fixed

m Construction of
larger prototype with
physics interest
NEXT100 at Canfranc:

- about 100 kg

m Continued R&D for
further scaling up:

— Backgrounds
— Ba++ tagging ?

e

ALAA N La

B FII Ic:II UCLCCLUI
(ton scale and beyond)
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Goal of present projects: ~100 kg o
(<mge>=50-150 meV). Check KKD

Next generation: few ton scale. Down to 10-20 meV.
Fully explore inverse hierarchy mass models

Energy resolution at the 1% FWHM level at least.
Backgrounds down to 104 — 10 c/keV/kg/y.

Sianal must be N in several icotonecg
\lell II iw/ I Il 1 W\ Wl Uil |UV\-V|-J\¢UI
ASPERA: 2 big experiments in Europe.

m Nice prospects for Canfranc to be well in the quest for

OvBp

IMFP, Benasque, Spain, 12
February 2009 Igor G. Irastorza / U. Zaragoza




Underground Labs are the needed environment for high sensitvity
Rare Event Searches, like DM and DBD. They have become a key
facility in modern astroparticle physics.
Dark Matter:
— Growing observational evidence (cosmological, astrophysical).
— Suspicious results in direct (DAMA) and indirect (PAMELA, ATIC,...)
— Many groups + increased activit%/. Recent WIMP limits from
e

XENON10 and CDMS (and several ot
— Don 't forget the axion!
Double Beta Decay:
— Also suspicious signai herel

— Leading experiments in Europe (CUORE, GERDA, SN) and US (EXO),
are exploring complementary strategies towards the 100 kg scale.

— NEXT in Canfranc is the most recent proposal, very promising
alternative, specially for next 1-ton generation.

Exciting times for the field!!!

)

IMFP, Benasque, Spain, 12
February 2009 Igor G. Irastorza / U. Zaragoza




