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Galactic dark matter
may scatter with
ordinary nucleii
Interaction is rare

— 0< 1049 cm?

Energy transfer is small
— 1-100 keV

Exact interaction is
unknown

Need to reject
radioactive backgrounds
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Dark Matter Detection

Electron Recoil
(gammas)

Nuclear Recoil
(neutrons, WIMPs)
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http://www.hep.ucl.ac.uk/darkMatter/
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Neutrons

Rate Measured by multiple
bubble events

Electron Recoils
Tune threshold such that they do not make bubbles
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— Dark matter search data
— AmBe source
--- Acoustic cut

i i PICO-2L
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PICO-2L Runl

— 9 candidate events in 32
live-days at 3.2keV

— Inconsistent with known
radioactive backgrounds

PICO-2L Run2
— 1 candidate event in 66
live-days at 3.2keV
— Consistent with neutron
expectations
Between runs, the
detector was cleaned of

particulate contamination

First run of PICO-60 was
also background limited
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C. Amole et al. Phys. Rev. D 93, 061101(R) (2016) [arXiv:1601.03729]

Hypothesis: combination of particulate matter and
water leads to anomalous nucleation mechanism
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* Every component touching the

inner volume was cleaned against

MIL-STD-1246C level 50
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Post-Filtration Particulate Size Distribution

----- Mil-Std 1246C level 100
----- Mil-Std 1246C level 50 (Goal)
----- Mil-Std 1246C level 25

*  Filter Sample Normalized by Flow
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R Commissioning

* Filled with 40L C;F; on June 30, 2016
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it First Run with C3F8

* Physics run: Nov 28, 2016 —Jan 13, 2017

— Blinded acoustic analysis

— Renders alpha decays (from radon) and WIMP
candidates indistinguishable

* Fiducial mass: 45.7 kg
* Total live-time: 30.0 days

 WIMP selection efficiency: 85.1%
— Dominated by acoustic cuts

* Final exposure: 1.3 ton-days
— Factor of 9 improvement over PICO-2L
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* 106 bulk singles in WIMP
search dataset

— Acoustics Still Blind
— Consistent with Rn decay rate

 Neutron Background
— Not blinded to multiplicity

— 3 multiple bubbles in the
physics data

— Multiples to singles ratio is
approximately 3:1

e Conclusion: 0-3 bulk singles
would be consistent with
neutrons and no anomalous
background
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SD WIMP-proton cross section [cm2]
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L Eliminate buffer fluid

| mes
Purpose of PICO-40L ¢
buffer liquid |
is to isolate —
the active /] B =
liquid from 2 ‘ 2
the stainless L 3
parts 3% , i Q
Thermal P T - G
gradient can 3‘ a
ensure that 9‘
target fluid ®
near stainless r?l'
parts is not
active
18
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