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Talk overview sr@dxs

- Setting the scene for future talks and new results

- Challenges of Direct Dark Matter searches

- Environmental Backgrounds

- Detection Techniques

- Current status of several (quasi-random) Direct Dark Matter searches

Nigel J.T. Smith 17th TAUP Workshop, Sudbury 24t July, 2017



: )
Direct Dark Matter Search Results@T: SWB

- Tuesday

DEAP-3600 Results: Mark Boulay

LOWER FRASER FA054 09:30 - 09:50

Results PICO experiment: Carsten Krauss

LOWER FRASER FA054 09:50 - 10:10

- Thursday

Xenon 1T Results: Manfred Lindner

LOWER FRASER FA054 09:45 - 10:05

- 56 Parallel talks on dark matter
- 33 on Direct WIMP searches:

XENON; PandaX; XMASS; CDEX; DAMIC; SABRE;
DEAP-3600; Darkside; COSINE-100; PICOLON:;
MiniCLEAN; SuperCDMS; LUX-ZEPLIN; DARWIN;
Edelweiss; CRESST-III; MIMAC: HAWC; IceCube;
ANKOK; NEWS-G; PICO; Super-K; MiniBooNE-DM

Nigel J.T. Smith 17th TAUP Workshop, Sudbury 24t July, 2017



The WIMP solution j SNeft AB

- SUSY models o f—"

- Hierarchy problem Mw<<Mp ; IEZE \ | ;

Bt boreailng: Zagh:

- Produced in early Universe [ T

- In thermal equilibrium T>my Ei Q( ________ }

- Production stalled when T<m, °°'r \ | :

- Freeze out if expansion>annihilation ol S G
Production: | e/ (e =) -

= ~1
QO h? ~ 0.1 [ ZFO) (9 2 <oxxlv| >
20 80 3 x 10-26cm3 /s

Required DM density: |
a?/(100GeV)? ~ 3x1026 cm?/s.
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The WIMP solution

- SUSY models oam

- Hierarchy problem Mw<<Mp i \ }

= “,..tr Increasing <o, v> J

. . £ oof 3

- Produced in early Universe 5o \W ________ ;

- In thermal equilibrium T>my 5:3':? \Q' ________ 1

- Production stalled when T<my g e | 1

o 10-w ' - TR, S | 1.

- Freeze out if expansion>annihilation Bl ]

Neq :

10--": 1

o . b v )

o 1 10 100 1000
Production: Y .

= =
Oy h? ~ 0.1 ZrO \ [ 9« e & oxx|v] >
20 80 3 x 10~26cm3 /s

Required DM density: /The WIMP miracle

a?/(100 GeV)? ~ 3 x 10~26 cm? /s,
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Experimental techniques SNod AR

- Complementary techniques

Scattering

uononpo.d

o)
—h
@)
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Why Complementarity? | SNod AR

- Uncertainties associated with each technique:

- Backgrounds T ) -:+ 1 7
- Rate of events '[ '\ . o IS |
. - Local DM X
.. distribution  i"| :
B q X
10— Q:\I g s 1 1 Recoil Energy [keV, ] - 90% OL
. ::;rén:z%%% Recoil energy (keV) E 10_34
o meeime ] Scattering ; 107
E Pon phethy o MuSH & 1| DAMA
:% ~ ~ g 10°% [
”% F : X X é 10—-38
10— : - g |g‘ 107>
I | 1000 Ty a0t
) " E 1GeV! " 'FU E - Spin—dependent
. 107 : :
- Astrophysics = e e
sources = g PP Mod IX
. - ode
- Galactic DM < 2 _
distribution a assumptions
o er ae 5" - Production of
- Annihilation S

SM SM Candidates, not

roduct propagation
P propag DM
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WIMP Direct Search Challeng

SNz AR

- WIMP nuclear recoil signal is:
- Low rate (<~events/tonne/year)
- Small energy (1-100 keV actual: observed is less)

- Detection technique must be:

- Low background
- Gamma, beta: from U/Th/Co/Pb/etc radio-impurities
- Neutron: from U/Th radio-impurities and c.r. y spallation
- Radon daughters: environment and emanation

- Low energy threshold
- To minimise form factor, maximise energy spectrum

- Discriminating & Position sensitivity
- Discriminate between WIMPs/n and y/B/a
- Background rejection, neutron multiplicity calibrations
- Directionality

- Large mass

Nigel J.T. Smith 17th TAUP Workshop, Sudbury 24t July, 2017



Effect of over-burden ‘, sr‘%\g

- Deep underground facilities provide significant rock overburden
and commensurate reduction in c.r. flux, and c.r.-spallation
induced products (neutrons)

(m?yr?)

X
T

PP

udan

Muon Elux

- Muons can be veto'd in anti-coincidence shield; secondary |
. L mioka
products may be an issue otthard

oulby

- Cosmogenics may require underground material production or ; ran Sasso
. . E lomestake
purification

aksan
10° 3 rejus

a
T

- May also contribute to b/grounds (e.g. 11C)

- Muon flux depends on [ - g P

1000 2000 3000 4000 5000 6000 ' @ CJPL

- Ove rb u rd e n Depth, meters water equivaren—
- overburden profile

L Soudan
- seasonal effects %
Yool o et = | 3R LG mi
2500 |- Gran Sasso 1500 Y,
[ o
2000 |- <
@ ! a) » 1000
s ISOO:— S
> 1 -
=000 g0l . ]
SO0 = (@) I.O wn N~ N~ !
i T " NTTITPTT ST SRS8S5E888 8¢
0 20 40 60 80 0 100 200 300 Date
Bellotti 1990 Zenith Azimuth Adamson 2010
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Neutron backgrounds - SNeft AB

Kudryavtsev

- Neutron production from “10°

Modane Rock
= 0.84 ppm U +2.45 ppm Th

w
o
-

NaCl - Boulby rock
~ — 0.84 ppm U - spontaneous fission 67 ppb U + 127 ppb Th
------ 0.84 ppm U - («,n) reactions

245 ppm Th

- c.r. muon spallation
- U/Th fission
- q, h reactions

N
(5]
T

w == 67 ppb U - spontaneous fission
67 ppb U - («,n) reactions
=== 127 ppb Th

N
o
T T T

-
o
T TT

- radon reactions

Neutron yield [ neutrons -MeV' s cm?]
Neutron yield [ neutrons - MeV'-s-cm?]
-t
N

(3,
L3> 5 TP, e

| el s e e 2 o SOOPRPL re

..............

o

0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Energy [MeV] Energy [MeV]
- Spectrum in laboratory depends on local .
geology (rock composition) ' 7521
250(— [
- both for fast and thermal neutrons : e i3
- U/Th + moderators : =
150} — LNGS
- muons + moderators ,WWW —LSM
- small levels of high neutron cross- of Mn\w
section contaminants make a big OMMMMW S
difference 10 i Bon Eneray e

Persiani / Selvi
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vy-ray Backgrounds

- Reduction in y-ray background at

higher energies from c.r. and neutron
reduction

- important for nuclear astrophysics
dedicated beam experiments, and
some Ovpp isotopes

- Below 3.5MeV dependent on local
geology and rock material

- Boulby (red)
- Gran Sasso (blue)
- surface (black)

counts /h/keV

counts /n/Kev

10000

1000 [

SNgsl B

Gran Sasso
Boulby
surface

|
\wm

1000 2000 3000 4000
EY [keV]

“

8000

5000 6000 7000

0.1

0.01

1E-3 L——

1000 3000

500

1500 2000
E, [keV]

2500

Nigel J.T. Smith

17th TAUP Workshop, Sudbury

24t July, 2017



Underground Facilities ~ S
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Intrinsic Backgrounds S%B

- Removal of external backgrounds by depth and shielding
- Challenge is now control of internal backgrounds:

Low background material production and assay |

Intrinsic activity and assay

e

3 S AR
) £ S

Target radionuclide reduction

Radon mitigation

Nigel J.T. Smith 17th TAUP Workshop, Sudbury 24t July, 2017



SN AR

- Principle technique for WIMPs and neutrino detection is coherent
elastic scattering off target nucleii

- For WIMP detection

- low threshold required in xenon to maximise signal
- higher threshold in argon for discrimination

10 ,
Isothermal halo
vo=220 kmVs, ve=240 km/s,
Vo800 ks, poe0.3Gevierem M =100 GeV/c?
i 0y 5 =10 pb (10* cm?)
©
)]
>
2
B
—-—
c
8
[0}
® 0.1
S
o
]
—_-—
£
001 2 2. g 2 b o o o o f§ -0 IS CEPSTRPUs |

0 20 40 60 80 100

threshold recoil energy, keV
Chepel/Aratjo
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Detection techniques

SN AB

lonisation

Following Araujo

Nigel J.T. Smith 17th TAUP Workshop, Sudbury 24t July, 2017



Detection techniques

SNz AB

Improve surface effects
Improve volume effects
Improve scaleability

Following Araujo

Nigel J.T. Smith 17th TAUP Workshop, Sudbury 24t July, 2017



Detection techniques * s,@(t\g

Improve resolution
Improve threshold
Improve noise
Decrease temperature

Following Araujo

Nigel J.T. Smith 17th TAUP Workshop, Sudbury 24t July, 2017



Detection t‘ech n -i\ques : SNod AR

ccD TPC / Directional

iy

L] !l Ll |

W

TSR N
| 1] |

A

lonisction

Cryogenic Ionisaiqn

o [ " H = " ‘
SCI nt! i Cryogenic Bolometers

Single Phase

“Noble Gas
Superheated

Inorganic Cryogenic Scintillators Fluid
Scintillators

Following Araujo

h July, 2017

Nigel J.T. Smit



- Direct detection 02 bbb il | 10
SenSItIVItleS 2 o Liquid Xenon g
. . ] [ s s, G i ] a Inorganic Crystal § £ =
improving factor ' & Gedir : B
g 4 ) b A N ¥  Superheated | 10% &
25 every S years 2 4 = N Li(:JuidArgon = 10 g
5 E i =
- Already (1990’s) S AR L0 §
excluded Z- E . = g
. v -
mediated | = -
exchanges (e.g. 10% 5 = & L 10
heavy neutrinos) ] . ; *
= hnprovemént in se-nsitivity' | . =]
of factor 25 every 5 years °
(1 B S o R R Y W
- Now into higgs- / |
mediated cross =
SeCtionS 10241 | | S k T b L 1 108
1992 1997 2002 2007 2012 2017 2022
Date
After Gaitskell
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il | I| 1 1 1 1 1 1 I 1 111 I| 1 1 1 1 L1 1 —
7 10 20 30 100 200 1000 2000 10000
WIMP mass [GeV/c?]

First science run: 34.2 live-days
- Largest ever Xe fiducial mass: 1042 kg
- Lowest ever low-E ER bg.: (0.193
0.025) mDRU
- Most stringent SI-WIMP limit

Still running, >100 live-days taken

XENONNT upgrade planned for 2019

XENONA1T

The first ton-scale LXe
TPC

!“.”’ /

N

qﬁ"'ﬁ-%
/ | '31"1‘5!&

I,. \-r— ‘.'

\»4(

T

More information:

Manfred Lindner’s talk (Thursday)
Paper preprint: arxiv:1705.06655
http://xenon1t.org/
https://twitter.com/Xenon1T

XENON

Matter Project



https://arxiv.org/abs/1705.06655
http://xenon1t.org/
https://twitter.com/Xenon1T

LUX Impact 2013/17

[a—
[a]
&
(=)
WIMP-nucleon cross section [cm?]

WIMP-nucleon cross section [zb]

102 103 10*
WIMP Mass [GeV/c?]

)
S
WIMP-neutron cross section [cm~]

<=
&
=
i
-
Q
3]
2]
[72]
[72]
o
S
o)
g
E
Q
I
E

104
WIMP Mass [GeV/c?]




Instrumentation conduits

High voltage
feedthrough

120 veto PMTs —

liquid xenon

time-projection chamber 488 photomultiplier tubes (PMTs)

Additional 180 xenon “skin” PMTs

€ L7Z: Kim Palladino Tues 15:30
LZ: Christine Ignarra, Tues 15:45
LUX: Rick Gaitskell  Wed 14:00

Water tank

Gadolinium-loaded
liquid scintillator veto

Liquid xenon
heat exchanger

LZ Detector - 10 tonnes Xe

Replacing LUX at the Sanford Underground Research Facility (SURF)
Technical Design Report arXiv:1703.09144 260 Authors, 400 Pages

DOE Project, Construction Fully Underway > CD4
Commissioning April 2020, Physics in 2021, Goal 1000 days

Baseline WIMP sensitivity @ 40 GeV is 2.3 x 108 cm?
Other promising science targets:
BBON, pp & 8B solar neutrinos,
coherent neutrino scattering

> [pb]
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1 1 1
[¢)] (¢, B
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~
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DEAP-3600 ’- -

Uses liquid argon as a dark matter
target with good discrimination

Steel Shell immersed in 8 m

Low background argon being sourced water shield at SNOLAB

from underground wells in Colorado

255 Light sensors
Hamamatsu R5912 HQE PMTs
8-inch (32% QE, 75% coverage)

50 cm light guides + polyethylene
shielding provide neutron
moderation

3600 kg argon target
(1000 kg fiducial) in
sealed ultra-clean
Acrylic Vessel

Vessel is “resurfaced”
in-situ to remove
deposited Rn
daughters after
construction

Nigel J.T. Smith 17th TAUP Workshop, Sudbury 24t July, 2017



Electron Recoil Band Background Model

Background Model in ER Band (0.2 < fprompt < 0.4) MC components scaled to radioassay data

> 10°
g 1 08 - Data = MC Sum — Ar39 LAr — Ard42+K42 LAr
g 107 —— Bi214 BulkAV —— Th232 BulkAV K40 BulkAV —— K40 BulkLG
*UE) 10° _ —— Bi214 PMT Th232 PMT Co60 SSS TI208 SSS -
3 10° |
© ol PRELIMINARY
10° e
102 | —-
i0 R
1 E | | =
102 ST 1 RS || U O R | M I
500 1000 1500 2000 2500 3000 3500 4000
E [keV]

- Empiric energy calibration based on 1460 keV (4°K) and 2614 keV (2°°Tl) peak

- Scaling of MC simulations to known screening / literature values (this is not a fit)

- Low energy region (< 0.5 MeV) dominated by 3%Ar

- Mid energy region (0.5 - 2.6 MeV) dominated by gamma from outside components (mainly PMT glass)
- High energy region (> 2.6 MeV) dominated by 42K and beta components from very close =Tl sources

- Gamma line measurements can be used to constrain (x,n) neutron production
M. Boulay 11



DarkSide: direct WIMP searches with two-phase argon TPCs
O Mg FI=JSS N et

 High light yield: LAr Pulse Shape Discrimination >107

« Underground Argon: low 39Ar

« TPC 3D event reconstruction

 High-efficiency neutron vetomg —

20 40 60 80 100 120 140 160 180 200

o~ —— AAr Data = .
x _,p—ZAAr *Ar —— UAr Dats ' 50% of WIMPs above this
e - % 2 10 ~——— UAr MC Total ’ .
) 7 '\' x 107 MC ®Kr
DarkSide-50 B\ B o
150/50/30 kg ~ ‘ = 5%
total/active/fiducial a . F
Sensitivity<10~44 cm?2 8 °F
Data: 2013-present “ 107g .
10_30‘ 2000 4006 I éOIO(') I éOIO(I) l1‘0(;0‘0‘1‘2(')0.(1!'1‘4!‘)0‘0'1‘5(‘)0‘0‘18(;00 20000 50 100 150 200 250 300 350 400 i
S1 [PE] i
39Ar reduced by 1400 70-d of Underground Ar

Blind analysis of 500-d underway

«— Massive
effort to

’ ;/// New Argon Collaboration
DarkSide-20k et :

B DarkSide || extract and
302320 DEAP 2L purify UAr
t/act/fid | . . - - 4 soas
Sentiu o o MiniCLEAN DSM2OI:<_TOO 2 ]
Data: ~2021 ArDM uitl- : .
— ton a SiPMs
replace —

PMTs



1 0—42 -

CDEX-1 results

« CDEX-1 prototype detector with ~1kg

mass published the best sensitivities from
PCGe detector;

« AXxion results published based on the

dataset, best sensitivity below 1keV for
axion-electron coupling;

 AM analysis with >1 year data going on;
« ’8Ge 0Ov[3B result published this year.

PRD95, 052006 (2017)

PRD93, 092003 (2016)

Solar neutrinos

P
; 0;1\5( cm®) ;\

CoGeNT 2011

10712 | CDEX (this work)

ot 3 2
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L. Wang, Q. Yue*, et al. Sci.
China Phys. Mech. Astron.
(2017) 60: 071011
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>Both Dark matter and Double Beta Decay

>

>

>
>

CDEX future projects at CJPL-II

> A ton-scale Ge detector composed of the PCGe detector and
LN shielding and cooling system in the CJPL-II

: - T -

H--v—u-!—-.—v-u—l-‘

®18m*H30m pit
Large cooling tank
Ton-scale PCGe array
EF-Copper

10"

104}

10}

CDMSlite (20120

i e
Wl CoGeNT (2013)

E mCDMSISI 013) %,
[ 4l SuperCDMS (2014)
= \ l

\ ’ .I.‘.'.'.'IIIIIIII
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EDELWEISS

EDELWEISS-III ° jGe setcton 1)
. Robust design, good reproducibility of performances [arXiv:1706.01070]
. Detailed description of backgrounds; §'
first measurement of cosmogenic 3H in Ge [AstroPart. 91 (2017) 51] : EDELWEISS
. . . . H Single hits
. Improved ionization resolution & thresholds lead to x40 St ¥ gy
improvement of WIMP sensitivity at ~5-10 GeV wrt Mo wtipo s 5
EDELWEISS-II. [JCAPO5 (2016) 019] [EPJIC 76 (2016) 548] e fu ﬂ“‘”u”"" e “Mwmu uu”uku
w é 10 15 20 25 3I0 3J5 40 45 50
Prospects: [arXiv:1707.04309] ) Energy (keV)
- in the GeV-WIMP range: EDELWEISS-LT qli AR 1 TN EDELWEISS o g_:iﬁiﬁ,‘”i'.?i 4 e
. e . 2 3 o 8 = Preliminary gu 8 Voit ;:2‘.’.
. Improve thresholds x10 using boost ?3 v wol Mo o] 570
) N —— Ba | :§=
8 to 100V (achieved) §o1 g 356 keV fine .| = *
_ _ _ g Wi e 3 ] = o
. 104 cm? achievable at LSM with 4 detectors with x;} i W] HE# Same detector
present levels of backgrounds Pl X el e e o A o e et
- - 10 s I 1 T T 1 I 1 I 1
- in the 8B region: EDELWEISS-DMBS8 ' '
10-% EDW Il result 2016,
. 50 eV ionization resolution to obtain pure nuclear recoil e 1((>ov, 100e\/)heat MLHD,
. . S, 4 200 eV, ion
sample + 10% resolution on recoil energy: clear spectral g10 i \\
identification of 8B v 81041 .
) \\ EDW-LT 500 kg.d, current bkg R D
. Use HEMT preamplifier + reduce electrode capacitance 21042 \\ Loy \
(reduction by a factor of 2 of nhumber of electrodes Em P \\n'ono *~—\> 2000
o ~ - ’ ce
achieved) 2 EDW 50 000 kg.d, ~~ =~ S N \ S W T
0§L1O 44 100 eV,, ion, 100 eV heat, Compton/lo‘.qon \
. ~200 kg FIDs at SNOLAB to complement nicely the s ‘\
10-4 EDW-DMB8 "*+..': o .\3 v,
SuperCDMS-SNOLAB reach ] 8Vs0eV,, ™ g
46 1 1 | 1 1 ! 1 L1 ha X
108><10 1 2 3 4 5 6 7 8910 20

WIMP Mass [ GeV/c? ]

July 24th, 2017 EDELWEISS @ TAUP2017 24



CRESST-II

New frontier in direct dark matter detection

Detectors optimized for

low mass dark matter

e Absorber volume reduced
by a factor ~10 (=24g)

e 100 eV threshold goal

* Veto surface related e _,
baCkground .- OA. Eckert/MPP

140 ;

120 - Det B
100 Design goal :[ .
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IDet J
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|
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Preliminary

0 | | | | |
A B D E J

Detector

5 detectors reach/exceed threshold design goal

b)

Dark Matter Particle-Nucleon Cross Section (p

Analysis of one detector

* Analysis threshold 100eV
* Net exposure 2.21 kg days
1OZE T T T | E— ——— - = 10_34
= = CRESST-IIl 2017 (prelim.) === CRESST-Il 2016 =
E \ \ | i CDEX 2014 — . CDMSlite 2015 =
o e e o
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Dark Matter Particle Mass (GeV/c?)
* One order of magnitude improvement
at 0.5 GeV/c?
e Reach of direct dark matter

experiments extended to 0.35 GeV/c?

[\

Dark Matter Particle-Nucleon Cross Section (cm?)



SuperCDMS SNOLAB

* Cryogenic Ge and Si detectors (~30 mK)

e 2types: optimized for low-background (iZIP) and low-threshold (HV)

* Initial payload ~30 kg; space for ~200 kg

e Focus on low-mass WIMPs (< 10 GeV/c?); sensitivity goal of ~10* cm?
(long-term goal: reach neutrino background)

e Main construction period: 2018/19; start of operation in 2020

Fridge to provide
Detector volume & P

Signal vacuum <15 mK at the detector
feedthroughs (holds up to 200 kg)

|
[ |
o
Dark Matter—nucleon oy, [pb]

4 PrOJected Sen5|t|V|ty

05 I 5
Dark Matter Mass [GeV/c?]

Mounted on spring-loaded Cold finger
platform (seismic isolation)

SuperCDMS SNOLAB - TAUP 2017



PICO Programme

- Superheated fluid bubble chambers

- Particle interactions nucleate bubbles
- Good discrimination against backgrounds
- Alphas ’louder’

- Gammas do not nucleate |1 ‘ |

- Visual and acoustic sensors

Propylene Glycol
(hydraulic fluid)

Nigel J.T. Smith 17th TAUP Workshop, Sudbury 24t July, 2017



DAMIC at SNOLAB

(/7

. ¥

~

Charge-coupled devices (CCDs) to search for faint (few e°)

lonization signals from dark matter particles in the Galactlc halo.

50 15x15 um? pixels

Hldden photon limits

16 Mpix, 5.8 g | < 10717
. 0l N PRL118 141803 (20?7)
Low-energy X ]
6cm events 100 keV| "o ==Simne Y
electron —=-ll,
< 10-13| Sensitivity to DM-e T ——
- interactions in 1-10 eV -
Alpha : N
1071 - _DAMIC (DM) r T .
Muon '- ~ .. Dish Antenna (DM) 1 PR TN -
: 10-15 . = XENONI10 (DM) \ 7
On-going dark matter search - —-XENONI10 (Solar) d
with 7 CCDs since Jan 2017 Lgoto | Sotar power loss (Indirect)
10° 10!
my [eVe

e Low-mass WIMP limits with 0.6 kg d exposure prbs4 082006.

10°

* Nuclear / electron recoil response characterized down to 60 eVee
threshold prD94 082007, JINST12 P06014, arXiv:1706.06053. i

* High-spatial resolution for powerful background rejection JiNsT 10 Poso14. & ™

* Lowest leakage current ever achieved in a silicon device prL118 141803.

* Demonstrated single e~ detection with “skipper” technology for next i
generation arxiv:1706.00028.
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New Experiment With Spheres-Gas

Search for low-mass WIMPs with Spherlcal Proportional Counters (SPCs) Ve )

i*xI Il ==m:
Z | [N

| 10?

10°

Designed to search for low-mass WIMPs
2

down to 0.1 GeV/c

Low capacitance of the sensor & High
amplification gain :
=> detection thresholds of 10 to 40 eVee

Light target gases (H, He, Ne) :
=> optimization of momentum transfers for
low-mass particles

Rise-time based pulse-shape discrimination:

=> surface event rejection

E Field [V/m]

NN L

Copper vessel - Lead shielding =

to be installed @ SNOLAB

by summer 2018

E 37

£ Ar Calibration iy

— with a 30 cm diameter SPC prototype " “"'.

- operated @ Queen's University " "‘.

} |' ]

5_ X-rays induced by electron capture ! ".

E In the K and L shells 4 ’

= / \

£270 eV / 2.82keV
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1 2345 10 20 102 210 %0 40 eV threshold
WIMP Mass [GeV]

Optimisation of sensor to obtain low

Results with Neon @ LSM :Q. Arnaud et al. threshold and homogeneity of response
[NEWS-G Collaboration], (2017) submitted to
Astropart. Phys. (arXiv:1706.04934 )



Current (arbitrary units)
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Background-Free DRIFT-IId

F Recoil Energies vs Z

Background 02 2013 All Runs
54.4 days, 239 events, 4.4 +/- 0.3 events per day

The addition of O, to a

Cathode

50

7 s e T e e S T e

~ CS-CF, mixture

produces minority ¥
peaks with separation o
proportional to g

distance.

...allows us to run / -

o

background free over ‘ ‘ ‘ ‘

4.5

DIPIS |1 n
|
5.l0 5!5
Time (mS)

Optimal and Anti-Optimal Differences (%)

20

10

-10

6.0

DRIFT Head-Tail Results
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WIMP—-proton SD cross section (pb)
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Future Plans for DRIFT

Spin-Dependent WIMP-proton Limits

Spin-Independent WIMP Limits
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Current Status
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P. Gorel

Nigel J.T. Smith 17th TAUP Workshop, Sudbury 24t July, 2017
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Talk overview S WL ~

Setting the scene for future talks and new results

- Many more talks this week with new results

Challenges of Direct Dark Matter searches
- Background, background, background
- Environmental Backgrounds
- Variations across environments
- New challenges when reach neutrino coherent scattering mezzanine

Detection Techniques
- Many complementary approaches being taken
- Several techniques maturing to tonne-scale detectors
Current status of several Direct Dark Matter searches
- Incredibly active field

- Continued strong improvement over last 25 years
- No sign of this stopping...

Nigel J.T. Smith 17th TAUP Workshop, Sudbury 24t July, 2017



