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ks« SABRE 1 a dual site experiment MTTUE(R@

SABRE (Sodium iodide with Active Backgrdrigctiohis an independent replication of DAMA/LIBRA
with dual detectors in both hemispheres.

SABRE Southat the Stawell Underground Physics SABRE North at the GranSassd\ational
Laboratory (LNGS)

Laboratory (SUPL)

INFN

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali del Gran Sasso
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SABRE Proof of Principle

Experiments share: | in Hall C, LNGS
A Same Nal(Tl) detector module with UHpare crystals
A Common simulation, DAQ and analysis framework
A Extensive joint engineering efforts between INFN and CDMPP

Divergence on veto/shielding designs due to restriction of liquid organic scintillators at LNGS
SABRE SouttW. Melbourne- TeVPA 2022
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ANAIS 110 kg of Nal(Tl) with muon veto &
Canfranc underground laboratory (Spain)
Background: ~3 dru,

Exposure: 314 kg x yr.
Phys.Rev.003(2021)10, 102005

COSINE10a00 kg of Nal(TI) with veto
system at Yanyyangunderground lab
(Korea).

Background: ~8ru,
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Exposure: 173 kg x yr.
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B Recent result & Global Average
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Global fit shows tension(<3 between DAMA and ANAIS.
Neither ANAIS or COSINE have significant discovery or exclusion of DANV

Motivates additional lowbackground search in Southern Hemisph4e|
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SABRE South will make detailed measurements of muon,
neutron, and gamma backgrounds later this year
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SABRE South

Key features of SABRE South:

A Southern hemisphere location

A Ultra-low background crystals

A Active veto system

A 1 keV energy threshold {3 keVR.0.1)

A Particle ID, Localisation, & Directionality
capability for backgrounds ‘

SABRE SouttW. Melbourne- TeVPA022
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Muon Veto /

(9.6 n7 array)
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12,000 L
LABwith Crystal Array:
PPO & Bis - Nal(TI) crystal
MSB -2X 76mm R11065
H PMT
Veto Vessel amamatsu S

StainlessSteel

| . AL AL Calibration Sources
Lumirror coating

Ex_terr_lal 18xHamamatsu R5912
Shleldln
Steel : _ _
Polyethylene - Passive Damping

System 7
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Nal(TIl) Detectors

Array of 7 Nal(Tl) detectors immersed in the liquid v&toyimal material between crystal
and liquid scintillatarNal(Tl) purged with high purity dry, N

Feedthrough Plate

OFHC Copper Enclosure Prototype enclosure
3 mm wall thickness machined from Al

Internal Teflon structure for testing

x 7 kgNal(Tl) Crystal
L.Y. ~ 12 PE/keV

/6mm Hamamatsu R11065 PMT:
-Low background metal body
-QE >30% at 420 nm
-Readout at 500 MS/s with CAEN V1730 | Y
-Threshold ~0.3 SPE peak ' Sl Prototype

SABRE SouttW. Melbourne- TeVPA022 8
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The SABRE Collaboration has successfully grown very I
background Nal(TI) crystals

_
SABRE Nal33 4.7+1.4
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(1. w9 {2dziK (o%&H7 kGghdriab§ RMD & o |
using Bridgma+stockbargeprocess developed with SABRE.
ICPMS measured K: tip 5 ppb, bulk <10 ppb.
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Currently being characterised at LNGS, preliminary results &
comparable with NaB3 for key backgrounds and light yield.
Approx. light yield of 11.6 Photoelectrons/keV

[lca ® ! y i 2y SGhar&Eriz&idh of SABRE érystaldlal ¢ A § K RANB OGO dAHURFhYHINE
81, 299 (2021)

[2] ¢ R.Bernabej et al. "The DAMA/LIBRA apparatusucl Instrum Methods Phys. Res. A: 592.3 (2008):-223.

[3] ¢ G. Adhikari, et al. "Initial performance of the COS18& experiment." The European Physical Journal C 78.2
(2018): 119.
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A Nal(Tl) Background Simulation
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Using direct counting of N&3 and ICIMS, have simulated background of SABRE South crystals.

4K effectively suppressed by veto, main radiogenic backgrountt@®e,8’Rb (very conservative upper limit)
Cosmogenic background after 180 days maiHIy12.4yrs) and113Sn (115 days)

Radiogenic Background Cosmogenic Background Time Dependence of Background
(6 months underground)
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