BTIBERRR
BEIIRS  RETMEFOER201 4
WPAF BAREAH

201457429

Direction-Sensitive
THAN KS WIMP-search

apanese [ xperimental NEW 4 55

ark matter 'nvestigators

PICO-LON




DRSS EER

LHC 8TeV :

e+
{oI DMK

R BEERR

BRNEAS




+ HRBBOLE 21—

(FEICIDM2014025 1 R&LD)

«BZREV/@ERLIENCE
o HIPREIFRICIIRNIZL), RERDDIEH=E

F—F0/0Y—

e 90%!J)=w ~&9ohiE U

FERCTERUVDH?




HIL

Spin-independent limit ~ FRAES

Upper limit @ 33 GeV /2 is 7.6 x 10 cm?
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Figure 1: Percent annual residuals of the LVD measured muon flux when binned in accorda
DAMA/LIBRA runs 1-5. The latter residuals are shown for the 2-4 keV bins assuming a baseline
5§ = 1.15 cpd/kg/keV.
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First Data from DM-Ice17, Prospects
for DM-Ice

Neil Spooner, Reina Maruyama,
on behalf of the DM-Ice Collaboration

TeVPA/IDM - Astroparticle Physics 2014
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¢ ~“30x DAMA's K-40 contamination

on behalf of the DM-Ice Collaboratio

¢ 5 - 10x DAMA's single-hit event rate (no multi-hit cut appli  Jrczs soms v o Fhvsies 2014

in NAIAD/DM-Icel7) S
Saint Gobain Powder DAMA (HPGe) <20 <20 <100
Saint Gobain Crystal DAMA/LIBRA 0.7-10 05-7.5 <20
Saint Gobain Crystal ANAIS-0 7.6 7.7 410
Bicron/Saint Gobain Crystal NalAD/DM-lcel? 55 33 550
Sigma-Aldrich Powder (standard grade) DM-Ice (HPGe) 40 89 440
Sigma-Aldrich Powder (astro grade) DM-ice (HPGe) 63 <95 <126
Sigma-Aldrich Powder (astro grade) A-S (ICPMS) - - ~a
Alpha-Spectra Powder DM-Ice (HPGe) <100 <200 <120
Alpha-Spectra Powder ANAIS-25 (HPGe) <55 <130 <90
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L.ow-mass WIMP region
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o XENON100 : 161kg

o LUX : 370kg

XENON100

Goal (compared to XENON10):
* increase target x10
 reduce gamma background x100

— material selection & screening
— detector design

Quick Facts:
* 161 kg LXe TPC (mass: 10 x Xe10)
* 62 kg in target volume
* active LXe veto (24 cm)
e 242 PMTSs (Hamamatsu R8520)
0 shiald

ithe LUX Detector

Top thermosyphon

Radiation shield

Titanium

Vessels

Anode grid ~__ 2

PTFE reflector panels __ ,

PMT holding ¢
copper plates

Cathode grid —

Counterweight ———

Bottom thermosyphon

Water tank

Cryostat

250 kg active xenon

(370 kg total)
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Discrimination technique

WIMPs and neutrons interact with nuclei
short, dense tracks

ys and € interact with atomic electrons
longer, less dense tracks

| S2/S| used for discrimination

(>99.5% @ 50% NR acceptance)
Drift time ,

Particle indicales depth

Electron recoils
e 137Cs source

———% jonization electrons
VN9 UV scintillation photons (=175 nm)

3D Position Reconstruction
Z from time difference between S| and S2
(1.5 mm/us @ 181 V/em)

Nu¢ Itkzl rec li:‘
XY reconstructed from light pattern (AmBe source)
(resolution of a few mm in WIMP search region)




S2/S| used for discrimination
(>99.5% @ 50% NR acceptance)
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Lines as shown in Fig. 3, with vertical dashed cyan lines
showing the 2-30 phe range used for the signal estimation
analysis.




« RiFFE/VDOVENCE
o FIIR NFHE. IXRILF—IKEF

Astroparticle Physics 35 (2011) 119-127

efficiency

EFIVICK>TEL
XIVF—T=

c
>
:’:‘
3
@
<
2
®
o
s 4

Energy / keV,,,

(b) The relative scintillation efficiency

RINE
S TRILF—2ZRD FL GIREHR) DEBICH<

20134 12K 20H



« XMASS (RATFEHRIT+)
o Ft2_/ 835kg
o 1[EHY
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Detector refurbishment

B Found RIs (210Pb, 238U) in the Aluminum seal of PMT.
B BG events at the blind corner of PMT are often misidentified as events in the fiducial volume.
B To reduce this background, new structures to cover this Al seal were installed.

‘ Before RFB After RFB High purity Al is vapored. |

JBIind corner Cu Plate

’__* quartz window Il: i quartz window quartz window
k PMT h
I| seal PMT Al seal k]
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Current status

Energy spectra in entire volume
(without position reconstruction)

TRy ¥ PETTIT IR T Y TR TT R IT T TR TR YT ST ST TR TR
s o0 mambe oo semes ou somge 0006 Saee o6 afmes oo st ans e dae v comen oo mss ov comenes Jo sones on comen

B Understanding of detector response
B Understanding of reconstruction performance
B Understanding of BG

=>» They are on-going

ks XIMASS-Commissioning

B Quick check of BG in entire volume
One order of magnitude reduction above 5 keVee
for entire volume achieved.

counts/day/kg/keVee

O
-

B Results will come in near future 16 18 20
Energy (keVee)
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Future: XMASS-1.5

B Total 5 tons of liquid xenon (with fiducial mass of 1 ton) 1038- mmm——
B Target sensitivity for o, <10¢ cm? for 100 GeV WIMPs ¢ S
B Design of the detector is on-going 1040 E i E=

;':_EJ'
<
k=
S 1
%1042}
o ‘&... _.‘ .a"‘on
Red arrows: track of o 5 Annual Var<_—
1044 ASS1. :
\] scintillation photons T § XM—%.A_/
) 'tm g §51.5
=R e, m M, 2 104 MR
" , g
Dotted line = photo cathode Dotted curve = photo cathode 10 102
WIMP mass (GeV)
PMTs for XMASS-I PMTs for XMASS-1.5
High probability to miss catching Scintillation light from
the photons from the surface. the surface can be detected.
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o BIBEDIEL (0.4keV) GeX¥E{AiEHE8 (4409)
\J 34E®§§ﬁ§§ﬂ(220‘) J.Colloar

hual modulation AUP2013

e 10G eV1_..|-ﬂ jé-: + gE | &:‘; [€oGeNT data

Dotted: free T n
Solid: T= 365 d &o0[ -

G0

See also i

poster by M. Kos.

J.Colloar

J.Colloar RS

AUP2013

Asilomar

counts / 30 days

" \CDMS-Ge\

. (Collar \

' &\Wields) N
\

™N
N EDELWEISS

[XENON 100 _
r —

T
I]ly(G(?V/CZ)




o REB B LEHVDFEX THETIICERSE
o CoGentDEFIRCE | T—IZLE

r’})ywﬁfiiawd IJ/;T*,

(_H“'-"Ji)“ Durham 1

)
¥

¢

1ency,

transition layer
dead layer

—
~
o>

best fit sigmoid
e=1/(1+43e¢

~
-
—_

——\
o
o

86 +12
)

-~
-

0.5 1 1.5
depth into Ge surface, x (cm)

charge collection effic

CoGeNT Collaboration,
Physical Review D 88, 012002 (2013)
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Results

Have summed over many l'n'»,\,\il‘)l(‘ functions for the surface
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« CDMS I
e Ge, Si ThOX—AH+FE{KEHES e
o J1VHRIFRE * 1:2kg Si(11 x 1069
o 3E|E(Si-run, 2013) BG5S .40, ek
o 2582 (Ge-run, 2010)

CDMS Il (Ge+Si)

- arXiv:1304.4279
Three events! SI run A r

Shades of blue indicate the three separate timing cut energy ranges
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240 g Ge or 106 g Si crystals
(T cm thick, 7.5 cm diameter)
_1_04

We do not believe this result rises to the level of a discovery, but does call for further investigation.




L SU P E R CD I\/I S Srarch for LowsMMass WIN Ps with SuperC LINS

e 15X0.6kg Ge superCDMS

o MOX—H+HE{KIEHES webpage

WANES v

® 113;% T 577kg d ays = Julien Billard (MIT) - TALFP2013
BG(7) + &%/ 1 X(1) 7
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_CDMS-II

240 g Ge or 106 g Si crystals
(1T cm thick, 7.5 cm diameter)

WIMP-nucleon cross section [cmz]
WIMP-nucleon cross section [pb]

4 5 6 7 8 910 20
WIMP mass [GeV/c?]
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e CawO4 \\J\J— l/ J_ 1 \JD\\TR a;'nund Strauss

~ - MPI Munchen
@ ﬁ/?%\??lsl.\ The CRESST Dete( TevrPA/IDM, Amsterdam,
== 23.6.2014
L 7953
Support Structure

e BRIE 0.6keV nr | | R

» flexible bronze clamps

 Data-taking since July 2013
* 18 modules mounted (~ 5kg)
- 17 of 18 are fully operational

2013 9A21H
B S By TEH 6 A



~ 79$§ 76—27:‘: Y Events in Acceptance Region
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/ accepted events

Cu fluorescence |
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counts / 50eV
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|
Data VS' SimUIatlon 00_ 1 ? ° regoilenesrgy[kg\f] ! é 10

| All 79 events accepted are conservatively considered as WIMP scatters! ‘

Events in acceptance reg,
explained with e /y background
only. No indications for additional
| background contributions!

A e S S T T o, e

lcakagc.unl\:i..é [ Cmg Y2011) =0
H H s 4 H . . o

WIMP-nucleon cross section [pb]

WIMP-nucleon cross sectiotl
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2 3 4 5678910
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Target : F

Gxr = 0.1 pb
p = 0.3 GeV/c?/cm3

o =220km/s

E =247 km/s (Jun.)
217 km/s (Dec.)

esc = 650 km/s

counts/keV/day/kg




E4




[ 4-.-.—-——_——__-..;_5 )

NEWAGE

fﬁﬁ@ﬁn,ﬁm\n%ﬁ

R MWPC (2mm pitch) -+ u-PIC (400pm pitch)
12 f * First started direction- - * Only NEWAGE obtained
.| sensitive method direction-sensitive limit
£ @+ Underground * Underground
ﬂi\ | ; .

* Low background

P . Large size (1m3)

L —

/ NAGOYA

_~— EMULSION
[Nagoya +]

. Mlcromegas (~400pm pitch) ¥ emulsion.(fIOOum Pitﬁh)
* Measured quenching factor B good positien.resolution
in detail _ * large mass

« R&D at surface /-No- time resolution
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