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DArkStde PVroSect
| *Noull background strategy for divect dark DA kas Ld € ReéecL é

Matter seavch - looking for vore wnuclear

recoils Twduced bq, WIMPs v o specTA(Tzed
low background detector. DEPLETED L its PAr isotope to

g TARGET: Underground Argon

reduce tnternal contaminations.
* Maltt Step progrom @ LNGS -(—oveseerv«*:

@ §l experiment: D550 - 107 cw” GOAL @ DETECTOR: two-phase argon
@ § experiment’ DS-sk - 1077 cwm® GOAL

g Plus few prototypes for techwnical
wmeasurements.. 8 VETO § SHIELD: a compact

time Proj ection chamiber.

liquid scintillator VETO (4 la
Borexino) relying on (n,alpha)
on *°B combined with a wWater
Cherenkov Detector to kill newtron
induced background.
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Two-Phase Argon TPC

BLAH, BLAH, BLAH
description of technology and
rejection mebthods




TWO'P‘tase quu o Run 1282 - Log(S2/S1) vs F90
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of the scintillation ’ § o .~
s?c}vw\( (PSH J € s
§ o Gomma source J
D localtza R R T
TNzt _
P g, W
PE :5( . i
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Electron recotls (twduced §LE %,.
b«* gomma and beta §‘ Neutron source
“atuka( radroactrvr't(*) "3 011. olz ola l<l>|4 los l;)s 617' olt;ncl)ls;l a2

Data acquired on surface without shielding

How +to reject
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Two-phase Liquid Argon techvwology

SAAPe
of the scintillation Ratio between tonization
s?c‘,vw\( (PSH ond scintillation (§x/6D

W localtzation of the
Tonization event

Nuclear vecoils $rom surfoce
contamination (surfoce events).

How to veject the bm\«pwmd‘!
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Two-phase Liquid Argon techvwology

SAAPe
of the scintillation Ratio between tonization
s?c‘,vw\( (PSH ond scintillation (§x/6D

W localtzation of the
Tonization event

Nuclear vecoils Twduced bc‘.
elastic scattering of
radiogenic and coswmogenic
neutvrowns.

How to veject the bm\«pwmd‘!
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Two-phase Argon TPC prototyype used to
test the effects on the two phase argow
technology of new solutions pursued by

parkSide program.

10 kg active mass of Atmospherie Ar
FPMT (3”7 Hama matsu) at the top
FPMT (3”7 Ha mamatsu) at the bottom
~20cwm drift reglon
~2cm multiplication region

(TO Lagers or anode and cathode on
fused silica windows (instead of 5 o
conventional grid)

New HHV feedthroughs

W_-——_—'
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o Detector has been installed during last
summer on a dedicated platform L
aran Sasso Hall ¢ (near Borexitno CTF).

OPS-10 runs @ LNGS are wmainly
focuseo on the study of the performance
of the detector in low background

ENVLrONWMLENE.

@ \We are stuolglwg dedicated short runs
for the technical solutions that will be
impLemew‘ced In DS-50.
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histo 1
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- No Shield: ~69.9Hz in 25+1600keVee
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aThe trigger configuration
ls a majority of 4 PMTs
each detecting at least 0 i m
0 2000 4000 6000 8000 10000 12000 14000 16000

O.E‘P.C.. S1 primary scintillation [pe]

; mi" BRI 1

o Total trigger rate in DS-10, once filled with water the shield, ts ~ 17Hz.

o extremely low hardware threshold, corresponding to ~few ReVee.

oPresently oPcmtiwg at nominal fields (Eaip=1RV/em and E,.=4RV/

c)

o [t will be an Ldeal tool for testing at very low energy the performance of

the two—phase TPC.
R —
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DS-50 two-phase Argon TPC

050 kg DAr sensitive volume (cylinder with 26
e diameter and 38 cm hetght)

019+19 cryogenic high QE Hamamatsu PMTS

OALL Luner surfaces are coated with a wavelength
shifter (TPB) to convert the VUV Llight into
visible (detectable by PMTs)

OLateral walls wmade of high reflectivity
polycrystalline PTFE.

0O Ruartz diving bell (top) and window (bottomt) L
front of the PMT arrays coated with (To (thin

| metallic layer highly transparent to visible

Light).

O rReady by fall 2012.

Designed to provide an extremely high Light Yield,

decreasing the detection energy thresholad.
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Neutrom VETO

0O The Argown time projection chamber

Ls surrounded bg a Ligquid
scintillator spherical veto, 4w

diameter, tnstrumented with 110

low background £” PMTs.
O Liquid scintillator (PC) Lloaded

with TMB (1°R).

O®Based on (*°B, ©LL) reactiom so
that it can be both relatively
compact and highly efficient
(99.9% with a eous window).

0SS sphere installed and ready by
Fall 2012.

O Destgned to host a multiton DAr
TPC.
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CTF water Tank

O The scintillator vessel will be hosted L the water
tank of Borexino Counting Test Facility (cT¥F),

an EXISTING infrastructure @ LNGS.

O it ie o 1mxLom stainless steel tank filled with
water and working as Cherenkov detector for
vetoing muon (and hence muon-induced

neutrons) and as neutron passi\/e shielding.

OThe CTF has been fully drained and tts
refurbishing has just started for preparing the
assembly of the sphere. it will be instrumented

with €0 PMTs.

O parkside-50 will be integrated with the already

existing Borexino water and scintillator plants.
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parkSide-50 expected background

The combination of:

0O underground Labomtorg;

0O Material screening for radiopurity;

O Low-background PMT (and QUPIDS);

O pepleted Argow;

0 Borow Loaded Ligquid Scintillator;

0O water tank;

0O two-phase Argown TPC;

Detector Element

Electron Recoil

Radiogenic Neutron

Cosmogenic Neutron

Backgrounds Recoil Backgrounds Recoil Backgrounds
Raw After Cuts Raw After Cuts | Raw After Cuts
39Ar (<0.01 Bq/kg) | <6.3x10° | <4x107° - - - -
Fused Silica 3.3x10% 2.0x107° 0.17 4.3x1074 0.21 1.3x107°
PTFE 4,800 3.0x107° 0.39 9.8%x10~* 2.7 1.6x107%
Copper 4,500 2.8x1076 | 5.0x1073 | 1.3x107° 1.5 9.0x107°
R11065 PMTs 2.6x 100 1.6x1073 19.4 4.8%x1072 0.34 2.0x107°
QUPIDs (1 mBq) | 7.0x10* | 4.2x107° 0.31 78x10~4 | 0.34 | 2.0x107°
Stainless Steel 5.5x 104 3.4x107° 2.5 6.3x1073 30 0.0018
Veto Scintillator 70 4.3x1078 0.030 7.5%107° 26 0.0016
Veto PMTs 2.5x10° 1.6x1073 0.023 5.8x107° - -
Veto tank 1.7x10° 11x10~% |6.7x107° | 1.7x1077 19 0.0071
Water 6,100 38x10°% | 6.7x107%| 1.7x107° 19 0.0071
CTF tank 8,300 51x10~% |3.5x1073 | 8.7x107% |0.068 2.6x107°
LNGS Rock 920 _5.1x1077 0.061 0.31 | _-0.012
Total — 0.007X0.006) — — 1{0.030)(0.030)
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o Deple-ted Argon s & \-eo\\r-t«*.

B3 P‘\r(‘,oh two'p‘\Ase teckvm\o%c* combined with Borexine l\quw\
scintillator techwology looks very prowising Lor future ton scale
detectors.

D

o successtully deploged at LNGS
® producing results ™ & low background ewvivonwment:
o tested the solutions that we ave going o Tw«plemewt on DS-50,
Excellent performonce T terims of LY hoas been observed.
@

® Detectors veady by Fall »on:
@ DAv procurement {iwnished b‘* Foll »on:
@ Commissioning starting O of 01,

W—-—’ —
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