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« LHCTIESUSY D JkiEAL
o MSSMIEHVEY DB EfEE Alexclude
o TR "minimal”
® Searches for missing energy plus
various numbers of jets put bounds Esouaric-olulne- neulraliia neodel, M) = 0 Gev

on squark and/or gluino (“colored
sibling’) production.

ATLAS Preliminary
Comioing

':._:| E L

.

—
=2}
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ark mass [

ATLAS EPS 201

® Gluinos decay to two jets + WIMP

s

=010
|Ldi T7em! fB=7 TaV

® Squarks into one jet + WIMP

® For equal masses, searches require
them to be larger than about [.5 TeV

® Limits are still several hundred GeV
when one or the other is very heavy.

a0 = —L =L Lt
G0 aon 1000 1200 1400 1600 1800 2000
gluing mass [Eal]

® T[hese limits hold assuming the WIMP

mass is less than 200 GeV. &
More from Matt about the status of SUSY shortly! »
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IPMURR RERSA

+ HIGGS 125GeV — WINO DM (B KEIF—)
RESTENERNSERE

BATFEOBRAGRNOINFHICERIIEUTOARMZO0ANRTINNLTFE

SUGRA interactions No singlets

MSSM Sector SUSY Sector

Planck suppressed interaction

ey b Ev7Z2RRBICWESNERME
(M. Ibe, SM.. T. Yanagida, arXiv:1202.2253]

[E. Dudas, A. Linde, Y, Mambrini,
A Mustafayev, K. Olive, arXiv:1209.0499]

[M. Bose, M. Dine, arXiv:1209.2488]

[A. Arvanitakia, N, Craigb, S. Dimopoulos,
G. Villadoroc arXiv:1210.0555]

e . LNOra, Sivray e v 2102392,
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« WINO DM? arXiv:1210.5985v1
o ETIICK-TIIHEBD FRIEMNRESZ LS,

Wino-like DM (M, = 3 TeV, u<0, lattice)
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Figure 3: SI cross section of Wino-like neutralino with proton. We take M; = 3 TeV,
my, = 125 GeV and p < 0 (top) and g > 0 (bottom). tan 3 is taken as 1.1 (left), 2 (middle)
and 50 (right) in each panel. Purple solid lines show the result from full calculation, while
the result only using the Higgs contribution is in green dashed lines (color online). Shaded
regions show error from the mass fractions of light quarks evaluated with the lattice QCD
simulation.
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DAMA (Nal) M2 (SE+EEH)
KIMS (Csl) Erffid (J8)
XMASS (Xe)
DEAP-CLEAN (Ar/Ne)

XENON100/1t LUX(Xe)
DarkSide (Ar)
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o XENON100D) %548 : y#RBr ==

XENON100
The XENON Two Phase TPC

* Single electron and single photon measurement sensitivity
* >99.5% ER rejection via Ionization/Scintillation ratio

(S2/S1)
* 3D event-by-event imaging with millimeter spatial
resolution

Antonio J. Melgarcjo (Columbia University) IDM, Chicago, July 23 2012

-_—



XENON100
The XENON100 Detector

« XENONI100 was designed to be ~100
times more sensitive than XENON10

* Target: 30 cm drift x 30 cm diameter
TPC

« 162 kg ultra pure LXe (target + veto)
» Cryocooler and FTs outside shield

» Selection of materials for low
radioactivity

sl |\ i
¥ ‘o - ...- \- .
* 242 l-inch square PMTs: 1 mBq (U/Th) S\ N
and ~30% QE - AR
» LXe veto around target on all sides J A

* Multilayer passive shield (Cu,Poly,
Pb+Water)

monto J. Meleareio (Columbia University) IDM. Chicaco. Julv 232012
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e CDMS,EDELLWEISS(Ge
Yield for best detector (T125) ~ CDMS

What do we give up at low threshold ?

" Risetime compromised = No phonon timing cut

lonization signals too small = No fiducial cut

EDELWEISS

EDW-II final result (2008+2009+2010) :Q](“'

No longer “background-free”

Tonization yield

A -
A — . np o L et ]
: < ST
0.2]s i P -
- 9 P
s, .
B

0.1 ity - Neutron galibration -
Gy W TR T T
0 _ii__:ft{‘i:;“-:.f'- o . ;nm-c::\arge-mr:nt.s.- % “F total exposure
A : B
S 2 f of 427kg.d
013 10 we ¢ 2 ->384kg.d
Recoil energy (keV) L » O 0
= - in 90% NR band
8 F (WIMP Rol)
s F fiducial mass 1.6kg
Optimum Interval method — 081~
sets 90% CL limits in the presence C 5 events observed
o 06 [~ (4 with E<22.5keV;
Priscilla Cushman - 1 with E=172keV)
University of Mi t “E
mver5|ty O INNesotla - 3 evts bg expected
02— 20<E<100 keV
{} -I L L L I.I -J L L L I 1 1 L ‘ L1 1 JI | —— |. j—— ! i - J 1 = I L A H
0 20 40 60 80 100 120 140 160 180 200

Recoil energy [keV]

- no indication for a WIMP signal PLB702,5 (2011) 329
~tandard halo = o5, < 4.4 x 10 pb at 90%C.L. for My;u» = 85 GeV/c?

HIHI,.IE Elrﬂl Klaus Eital | The EDELWEISS dark matter search
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o TRAT-IANT=H
- DAMA (Nal) EBINGHETE

The DAMA/LIBRA set-up ~250 kg Nal(T1)
(Large sodium Iodide Bulk for RAre processes)

As a result of a 2nd generation R&D for more radiopure Nal(Tl) by
exploiting new chemical/physical radiopurification techniques

(all operations involving - including photos - in HP Nitfrogen atmosphere)

R. Cerulli
INFN-LNGS

.......

Radiopurity, performances, procedures, efc.: NIMA592(2008)297, JINST 7 (2012) 03009 Direction Sensitive
Results on DM particles, Annual Modulation Signature: EPJC56(2008)333, EPJC47(2010)39 WIMP-search
Results on rare processes: PEP violation: EPJC62(2009)327, CNC in I: EPJC72(2012)1920 NEWAGE



Drukier, Freese, Spergel PRDBé; Freese et al. PRDS

DAMA (Nal) [ZFE&I=  JElS Y

ulation P ) . v, ~232|
14 U ,rbjl/ 1)Modulated rate according cosine l.-'/ y UN LS:lg]vel ol
5 P e ,r'J f
2)In a definite low energy range \e& 60 /._./ . - 30k
3) With a proper period (1 year) _ <4 > o {Eodh vel
30 — around the
4)With proper phase (about 2 June) Aer sun)

Model Independent Annual Modulatiﬂn Result Lyl

T.T=1yec
DAMA/Nal (7 years) + DAMA/LIBRA (6 years) Total exposure: 425428 kgxday = 1.17 tonxyr  ol]

» ty=2nd Ju
(when v i
24 keV os[a(f —t,)] moximum|
"; il ] — J.].:::;‘I';:II: "IPEHII-; —3— — |||l.|'l.||“1.|IJ|.||=|t:LI MEikg —= 2'4 kev
E; I | ! i A= I' .01 e’-’q.. 0.0022) ,-ur-u-1 ka/key different origin and peculic
z ' DR LR - 0.0 e - =d with the se .
-f ,f“«\_ﬁffxz‘\ﬂuf\ﬁ’\ﬁ_; \ dof=75.7/79 830 CL wih the e
: 1 i o AbE.er'lce of modulation? No '- obviously - be able t
g -oos | ify contemporaneousl
= o0 ! . 1 y2/dof=147/80 = P[A=0) = 7x10¢ Y P U
Time (day) —
2-5 keV
-:: L 1';:I ';\Iml HL:HPLI.I. —_— —— “"[;l.ilmvl{.l.f-b;::. g —— 2-5 keV R. CEI’UI“
2 oo ] o : A=(0.01442£0.0016) cpd/ka/keV
: /\ﬁ}i\ A B v2/dof = 56.6/79 ,-__J o C.L.
e ' Absence of modulation? No
£ w4fdof=135/80 = P[A=0]) = 1.1x104
1 inn: -1 )
_ Foket 2-6 keV
= N H— DANEA S al = 1 kg —— — "UI‘1I|.::.'::. T8 kg —_— N
Z:F; ‘| (02% tonsivr) . (087 tom=vr) J-"‘t,—|lﬂ| ] ]i|:|.|i'x.|]~1" ,‘ﬂn,\j L.*'] ke
Toowp [ 8 M 0 ki i ks ?/dof = 64.7/. 8.80 C.L.
ER oy LI Absence of deU|O1’IDH? NO Direction Sensitive
3 +v2/dof=140/80 = P(A=0) = 4.3x10°5 ey

NEWAGE



LbedABIKITE.
DAMA (Nal) [(¥TT&R/ T

G [ T T T T ] ! I
4
2

lel\ 1205.3675v1

| - +¥-
) ﬁ-*ﬁ?r J’ WH ﬂ JF#JF% #%f gt

l{}ﬂ(] 12[}[} l-l(l[] lh(l{] 1800 2000 2200 2400 2600 2800
days since Jan 1, 2001

FATULNBITE,
uhi2mnh BAEN

percent residuals

Figure 1: Percent annual residuals of the LVD measured muon flux when binned in accordance with the
DAMA /LIBRA runs 1-5. The latter residuals are shown for the 2-4 keV bins assuming a baseline count rate of
§ = 1.15 cpd/kg/keV.

arXiv:1210.7496

1NFEFRITRZSHT
u E ANk EENTZITTIX

Q 5 n 15

Fracuency (pesr ) = =s2 E ﬂ L % *Lf L \ Direction Sensitive
Figure 1. Power spectrum analysis of d‘ WIMP-search

DAMASLIBRA data, using the Lomb-5Scargle

e 2012&11)% 208 @ FHE#HAEIF— NEWAGE




o T[RZTF-IANT=B
- CoGENT (4409 Ge) 0.4keV threshold
- 1555 DFHEED

aAlmnece 3.",',;" ﬁr\ -
- upgradecj v-mass WIMPs

PPCs around since early 805.

* Remarkably simple commercial technology leads to Z 140} " PRL 107 (2011) 141301
aprlicafions in double-beta decay (MAJORANA, GERDA) and
astroparticle physics (CoGeNT).

30 days

* Searches for an annual modulation require exquisite
instrumental stability. But_how much is enough?

counts /

* PNNL/UC/Canberra C-4 expansion (x10 mass, lower bckgs | SR oI W EPIraRH f G e PSR
and threshold) will make if, or break it. 0 =0l N 0 500

C-4 design

‘V"‘e,. < HDPE above
B, S

Wenfr id

Juan Collar



— “Results from 730 kg days of the CRESST-II Dark Matter Search”
J FEZ.T:J *T:t.—b Eur. Phys. J. C (2012) 72-1971; arXiv: 1109.0702

. CRESSTCaWw04 RZ9F¥EE%2Tooo

Jrounds

v / e background \
dominant background source
~10* events/kglyr

excellent discrimination

expected gamma leakage of 1
event per module defines lower
threshold of acceptance region

) +2 B +2.5 | - l L | L | L 1 L | 1

a-events 11-5-2.3 11-2-2.3 B0 80 100 120
neutonevents  75%% 9718} oo e
"

. +5.2 +4.9 b
Pb recoils 15.0 5} 18.7 .47 acceptance region:

mylGevf 253 116 =t Christian Strandhagen (University Tubingen)

OunlPBl  16-10° 37-10° on behalf of the CRESST Collaboration
stat. significance . : ! il =
"MIM2MDEWE WO RIGDE

Light Yield
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\ _ XENONITO00(2012)
. \ Q DAMAN = phserved limit (90% CL)
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Auntonio J. Melgarejo (Columbia University) IDM, Chicago, July 23" 2012
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AEHRFDHETE
Directional Dark Matter Community -

Directional Conference Series u
* Cygnus 2007 — Boulby
E ng | a n d THE CASE FOR A

DIRECTIONAL DARK MATTER DETECTOR AND
THE STATUS OF CURHENT EXPERIMENTAL EFFORTS

* Cygnus 2009 — Boston USA

* Cygnus 2011 — Aussois
France

* |Cygnus 2013 — Toyama
Japan
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WPC (2mm pitch)

« u-PIC (400pm pitch)

[ ¥« First started direction- ~ * Only NEWAGE obtained

K " sensitive method
i ,a. Underground
'* Low background

‘direction-sensitive limit
* Underground

M » Micromegas (”400u pit“ch)
» Measured quenching factor

= *2Di iImage

l

A

is! mnl

* Jdentification of head-tail

==y Reading to underground

in detail
* R&D at surface




« NIT(4&X)

o I3V . e
@ xE§© lze :00:16'"3“ SIZe409nm

density 2.8g/cc V4 density 2.8g/cc Vs,

o BIFFTE x
‘ig. 33. Electron microscope image of standard emulsion (left) and NIT emulsion (right)

Fig. 33.

o A RRE. TRILT—RIEA

Kr3* 1200km/s (600keV) 600keV Kr

»
600 nm ‘t
-~

Kr* 680km/s (200keV)

200 nm |3,

600

range (nm)

Fig. 34. (left) Electron microscope image of Kr ion track (600 keV and 200 keV) and (right) track

data.
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- tH.’:J:(_ETx) TOD DM%?& %Eﬁ PLB654 (2007) 58-64
@ %?1‘3’2%‘%@]‘7& ; L\T:E}ff“li*ﬂ&)f Cos #%
e 2006 FBIFE . L00-400KEV)
e exposure 0.15 kg days "

C.FORF#THW=TRhA4<vT]
(100-400keV)

counfkeWikgidaysicoss

sREES
. DMOESIE X2 TFRFTHEERR
- BFRICREREZL>T-FDHR

Direction Sensitive

WIMP-search

12411200 @ BiEH NEWAGE




o I TFRERFER (20084F)
o £77810.524 kg-days

o ANJRIL
Hh ED1/5 1BE - F1-%5BG
o AHATvT

75YME cosO 9

-80}
| pa 1 e s o b by oy oy lyy
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SANEAXE 201



+ Results(preliminary) NEWAGE result
e exposure 0.140kg-days
e spectrum threshold 100keV=50keV
o rate: ~1/5 at 100keV
e direction-sensitive analysis: on-going

SD 90% C.L. upper limits and allowed region

K. Miuchi Julv 24,2012 9" IDM
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o XMASS
. 800kg X EFIR

XMASS

Y. Suzuki
Kamioka Observatory, Institute for Cosmic Ray
Research ICRR), University of Tokyo
And
Kamioka Satellite, Kavli Institute for the Physics and
Mathematics of the Universe (IPMU), University of
Tokyo

Direction Sensitive

WIMP-search
ENBAM 20124118208 @ BEMEIF— NEWAGE



Commissioning run

Calibration —
—  Source Rod (57Co, 241Am, 137Cs, 109Cd, 55Fe) ReMmova
—  External sources: 60Co, 137Cs, 232Th, Neutron '

Normal Data taking (physics runs)
Development of Software

Change of the physical condition of Xenon.

— High/Low pressure runs, O2 runs to change
absorption length, etc.

Xe Gas run Important to identify the BG

Rl measurement of the detector parts (attach
materials at the end of the calibration rod)

CM runs ended because the calibration rod fell off and stuck
12/07/25 Y. Suzuki @IDM2012 in Chicago

Winder




XMASS

Measured Spectrum (Whole Volume)

1

Observed data * Suspected detector parts

' ' were examined again, and
MC: PMT y rays found

entries/day/keV/kg

MC: PMT Al Aluminum seal used

238U & Pb210 between quarts window
and metal body of the

scaled energy[keV] PMTs contains 238U (upper
chain) and %1°Pb

210Ph on Cu surface (as
usual)

entries/day/keV/kg

J
60 70 B0 90 100
scaled energy[keV]

Aluminum Seal
12/07/25




XMASS
_6.64 days x 835 kg (5546 kg*days)
) 7 GeV, 4.76x10*0cm?
T 12 GeV, 3.05x1041cm? ReSUH:S on IOW
Al } { 18 GeV, 1.57x10%cm? .
L', mass dark matter
i
: i
: Wy, , XMASS: stat.+syst. (90% lower bound)
g; | +* ””**”””l . 4— Leff uncertamty band ]
8 J
A 10% -
L]
’ l;" 0.5 1 1.5 2 wH
XMASS observed energylkeVee] t
* Compare Dark Matter MC to the ’
data 1w
L aMA lav ‘o channelin
* Obtain the maximum cross section CApeNe ' chamein
(upper limits) of the spectrum notto CRESST-I
. w08 CDMS-Il ——
exceed the observed data points. [ Covs a0
* Current XMASS is close to the et ety
allowed regions of DAMA/CoGeNT/ | XMASS 90%GL == , A
CRESST. 6 7 8 9 10 12 14 16 18 20
" . Ge
We will reduce the backgrounds in near future
12/07/25 Y. Suzuki @IDM2012 in Chicago 14
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Andrew Hime

DEAP-3600 Acrylic Vessel Construction

Water Tank
2m Shielding
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e DARKSIDE

DarkSide Program

Multi-stage program at Gran Sasso National Laboratory

DarkSide 50
First physics detector
Physics goal ~ 1074° cm?

DarkSide G2
Multi-ton detector
Physics Goal ~ 104’ cm?2
RICHARD SALDANHA
+ multiple smaller test setups and prototypes ;




® Compare performance of different reflectors for
light collection
Detector run with both 3M foils (~ 9 p.e./keVee) and
highly crystalline PTFE (~ 7 p.e/keVee)

DarkSide 10 DS-10 Performance

7x 3" PMTs
TPB + ITO coated quartz window s

M ® Study feasibility of ITO coatings

@ Test HHV system (feedthroughs, grid etc.)
Detector running without problems at nominal field
configuration (1 kV/cm drift, 3.8 kV/cm extraction)

Acrylic cylinder
with TPB-coated reflector

Calibrations performed with external y and neutron
sources. 8Kr source to be implemented soon

1 ® Perform calibration of detector

TPB + ITO coated quartz window . -’
\

L ® Optimize field configuration of TPC
Different field configurations under consideration e

7x 3" PMTs

DarkSide 50

Inner detector TPC " 3 CTF taﬂk haS been

emptied

Liquid scintillator tank
assembly has recently
been completed



o —H/EERUIEE: MAXE&XAX

MAX & XAX

Dark Matter and Neutrino Observatory
based on multi-ton
Liquid Xenon and Liquid Argon

Katsushi Arisaka
Roadmap to MAX

University of California, Los Angeles 2013 2014 2015 2016 2017 2018 2019 2020

Department of Physics and Astronomy

arisaka@physics.ucla.edu Gran Sasso DUSEL
T MAX
Xe 10T

XENON100 XENON 1T

Ar 50T

DarkSide50 DarkSide 5T

G2

E, W % j& EH 20 [ »_‘f-’ o - .‘l(atsalshmrfsak UCLA
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e CCD 1g

Ben Kilminster, 2012 IDM

Searching for low mass
dark matter with. DAMIC

Ben Kilminster
Fermilab

Identification of Dark Matter
IDM 2012

& Fermilab

Results in Phys. Lett. B 711, 264-269 (2012)
arXiv:1105.5191 [astro-ph.IM]
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Energy threshold for DM search

® CCDs cooled to -150 C to
reduce noise
® 50 us / pixel
® 'RMS of 2 e-
® 7.2 eV equivalent
ionizing in Silicon
® Threshold. of 40 eVee
® Lowest of current DM
experiments
® We are pushing energy
threshold even further
® RMS of 0.2 e- may be

possible

Ben Kilminster, 2012 IDM

= N

|
45 |

FE
" |'|| CCDs read out serially

l# Noise decreases as

| integration time increase
1
|

&l T
pixel time (psec)

Experiment Threshold
DAMIC 0.04 keVee

COGENT 0.5 keVee
CDMS I 3 keVes

Xenon 100 8.4 keVnr

=171 = /N VLT LL) )V A\ d Al ) L~/

‘an Sensitive

TMP-search

NEeWAGE



Results from First Run

® Wimp density
- 0.3 GeV/cm

& VQarth = 244 km/S

® Vescape = 650 kn‘I/S

Assumes Lindhard quenching factor
for conservative limits
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http://dmtools brown.edu/ |
Gaitskell Mandic Filippini

DAMA/LIBRA
Excess

Xenon 100 |
10’
WIMP Mass [GeV/c’]
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WIMP-search
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WIMP-search
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